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was basedqh,dhesfk) ect of finding novel conpounds havi n9C¥%IP5I@IBU§6S37
propertles |n particul ar those which can be used for the prepara

of nmedi caments. The present inventionlrelates to conpounds in which
the inhibition, regula- 10 tion and/or nodul ati on of HSP90 plays a
role, furthernore to pharmaceutical conposi ti ons whi ch conprise these

conpounds, and to the use of t f the treatnent of
di seases i n which HSP90 pl ays (gﬁipéﬁgﬂﬂgﬂg r&v V&t 1ol di ng and

conformation of proteins in cells is ensured by 15nvol ecul ar
chaperones and is critical for the regulation of the equilibrium

bet ween pr ot | S degradation. Chaperones are inportant
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netal s or al tholfs th a tlvatl on of a nunber of chaperones which
are known 2508t rp?@‘c >heat shock proteins" (HSPs). The
activation of HSPs protects the cell against danmage initiated by such
stress factors, accelerates the restoration of the physi ol ogi cal
state and resiia Rresankinyenties ralatestasompcands ot whith thel inhibises, degula-
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exanpl e, 2 &SPMRAGNdsdpaihefreatrand eériseraes inwhichdaBran piays 4 mviet i on
or requl ated degradati on of a nunber of biologically inportant
proteins of cells. HSPs forma gene fam |y with individual gene
product s whoSéecedrtedtdoldbexpressiformafiomof pateiagth telaisieiaranby

differsin d'nfaglgg;&lg} cﬁg;lnelar%negg%d IS crltlgal for the regulation of the equilibrium
between protein synthesis and degradation. Chaperones are important for
the regulation of many central functions of cells, such as, for example, cell
proliferation and apoptosis (Jolly and Morimoto, 2000; Smith et al., 1998;

Smith, 2001).
20
Heat shock proteins (HSPs)

- The cells of a tissue react to external stress, such as, for example, heat,
hypoxia, oxidative stress, or toxic substances, such as heavy metals or
alcohols, with activation of a number of chaperones which are known

25 under the term "heat shock proteins” (HSPs).
The activation 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,



and classification within the family is carried out on the basis of
their nol eggbayop@bght, for exanpl e HSP27, HSP70, and HSBRQ,roS0MiRoss37
human di seases are based on incorrect protein folding (see review,
for exanple, Tytell et al., 2001; Smi¢h et al., 1998). The
devel opnment of 10t herapi es whi ch engages in the nmechani sm of the
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The fact that HSP90 plays a role in a number of central oncogenic signal-

ling pathways in the cell and certain natural products having cancer-inhibit-

25 . .
ing activity target HSP90 has led to the concept that inhibition of the func-
tion of HSP9Y0 would be sensible in the treatment of tumour diseases.
An HSPS0 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG), a
derivative of geldanamycin, is currently undergoing clinical trials.

30

HSP90

HSP90 represents approximately 1-2% of the total cellular protein mass. It



15 be divided into three groups: receptors for steroid hornnnes

Ser/ Thr orwbyghQsshes ki nases (for exanple ERBB2, RAF-1, ]ﬂﬂ?wbﬁ@w
apd a collection of various proteins, such as, for exanple

p53 or the catalytic subunit of tel onérase hTERT. Each of these
proteins takes on a key role in the regulation of physiological and
bi ochem cal processes of cells. 20The preserved HSP90 famly in

humans consi I T
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a nunber of CaEPEEAtdMERINRGHRIGS rhfﬂh%t laﬁﬁ%s unber of client
proteins and regulatory proteins (Smth, 200 . Al though precise
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ATP- dependentln ASAE M &S &%ﬂé@&% q R’ @ﬁblmmrtemce Wada) phydiolgical
5di t he f ATP
Cesults i CRe paee P Rod B A RIS PSRl PleiEn the

two N-term na[etzccidnm @?Emmyﬁar@lmﬁﬂm@cém B&lanvk fér mm@%é%tamngl
act as a svvlt nfor tlon (Prodronou and Pearl, 2000).
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di scoveiSed We%:bﬁ@éqwtﬂ%@?:%”u%t e rgf»o b hE RSy gﬁﬁrmwgg.d%é}?pﬁ'&vc' n

A and gel dananycin. Oiginal version o i'gnan
phenot ype i niyrobinebtingseas ﬁhn@l’arhfald ERBBanRARdUcCDKEYarid BDKS andat dsin

with the v-Src oncagene vas detected with them (Uehara et al., 1985).
Later, a strongoan q‘tau’HHﬁrpé?teﬁlst PYFR Qsm}{ﬁt’é eef@ml%tw&a&ﬂ Ph3 @r thecata-

(Schulte et atic sbRBofadniciase KPERT, 2 e HRLEb®A RER $ond ey

1995). 20l mune precipitation and investigations on a
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the family have a similar mede of action, but, depending on their localisa-

25 tion in the cell, bind to different client proteins. For example, ERBB2 is a
specific client protein of GRP94 (Argon et al., 1999), while the type 1 recep-
tor of tumour necrosis factor (TNFR1) or the retinoblastoma protein (Rb)
have been found to be clients of TRAP1 (Song et al., 1995: Chen et al.,
1996).
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HSP90 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



chaperone for client proteins. As a consequence, client proteins are
degraded wazbihmeaghs qui ti n- prot easone pat hway. The gel dapaimebiio/ 006537
derivative 17- allylam no-17-denet hoxygel dananycin 30( 17AAG showed
an unchanged property in the inhibiti dn of HSP90, the degradati on of
client proteins and antitunoural activity in cell cultures and in
xenograft tumour nodels (Schulte et al, 1998; Kelland et al, 1999),
but had 5 siigvédtigaiohs withaneraid b¥ XragChRitandgrhpiy W@&eﬁ?#@@r@%i n
(Page et al. 1997), 17AAGis currently undergoi ng phase I/11 clinical
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revision of t v-.Ha- J i henot ype
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coumari ne, nqQyobiogcin, bin t,0 the carboxy-term nal end of HSP9O,
e o a di fRELONERIAIoN S%Oﬂwm@pgagtm?f@ﬁﬁm-

benzoqui none- ansanyci ns and radicicol, which bind to the N-term nal
end of P90. (Marcu et al., 2000b). The inhibition of HSP90 by
novobi oci n r dSews HHPBR gnhidkitorsn of a | arge nunber of

HSP90- dependent signal proteins (Marcu et al., 2000a). The
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cycl e arrest amsdndiciisewigintieatorapounddheasinyciant ahd ¢eldaranigsn. (Ghgiosi s

et al., 2001)., 6 HSP90 as thera%euti c target 25Due to the participation
of HSP9O0 in tVRYrBGUPYRISIN Bfthg makignan pheeptvee in Sbekdasts ndighbaday s
whi ch are of HaeHGh@icddBY ' neE t e
di scovérf’y t hat certa?n naplﬁﬁgrl%?glrag%ﬁ?ﬁt gptg)%é/?{;Vfﬁ@ﬁg%ﬁoﬁ%ﬁﬁégc@yw}égt
t hr ough i nhi bheindb/ebfara bealactd86)ty of HSP90, HSP90 is currently being
tested as a novel target for the devel opnent of a tunour therapeutic

agent  30( Neclt%r[ésr, gtstr%)lng’an]tl%ljgr%Ural activity was demonstrated in vitro (Schulte et

al., 1998) and in vivo in animal models (Supko et al., 1995).

20 Immune precipitation and investigations on affinity matrices then showed

that the principal mechanism of action of geldanamycin involves binding to
g HSP90 (Whitesell et al., 1994; Schulte and Neckers, 1998). In addition,
X-ray crystallographic studies have shown that geldanamycin competes for
the ATP binding site and inhibits the intrinsic ATPase activity of HSP90

(Prodromou et al., 1997; Panaretou et al., 1968). This prevents the forma-

28 tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a consequence, client proteins are
degraded via the ubiquitin-proteasome pathway.

The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin

30 (17AAG) showed an unchanged property in the inhibition of HSP9Q, the

degradation of client proteins and antitumoural activity in cell cultures and in

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



6°The princi pal mechani smof action of gel danamycin, 17AAG and

radi ci col woebudesssthe i nhibition of the binding of ATP to.dh8qAkbes37
biinding site at the Ntermnal end of the protein and the resu?tant
inhibition of the intrinsic ATPase actfivity of HSP90 (see, for

exanpl e, Prodronmou et al., 1997; Steb- 5bins et al., 1997; Panaretou
et al., 1998). Inhibition of the ATPase activity of HSP90 prevents
the recruit i : i
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degr adat i on VviGAAGdS abirgoily Lndgngotrepsiomse: phtlneyl ttalke, for exanpl e,
Neckers et al., 1999; Kelland et al., 1999). The treatnent of tunour
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whi ch conpri é?oﬁkﬁﬁ-,da%).pounds, and to nmethods for the use thereof
for the!G reatnent of HSP90- induced di seases, such as tunour
ti.seases, viral diseases, such as, for exanple, hepatitis B (Waxman,

2002) ; i mrune, suppressi o? in trg splants (Bijl mkers, 2000 and

Yorgi n, 2000)* BrAYIO¥HnENtBielcHa CQlirgaie yresyind ée the ADBdIndiggdeh as
rheumat oi d argthrdst [ j : i S,

| upus eryt hens’at os_ltﬁ}g? Hp%?rdsg?ingmglrﬁj ?ﬁﬁg}ﬁ%ﬁt{ gfl?/é%%b\%'%l gg‘é@g;ﬁﬁg’ysti C
fibrosis (Fulnogpbiozobjndsdicdbasash@sstecinatas éndidf il PN, dgeresidiffdr-ur ,
2002 and Kur hi uch as, for exanple, diabetjic
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i nfec- 30ti owghich BRASOIhe ML HINAING s (N 8 notion of
nerve regeneration (Roseﬁ et al., V\Ocd%f?/qgsgg (,MéD%g%gr@dg%@@[ ., WO
99/51223; Cohthe iKSibRioALS: o iy G i S s, for
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fibrosis (Strehlow, WO 02/02123). The invention also relates to the
use of the cdineaieytadatisroosiggaltmotenss, for example ERBB2, was demonstrated

20 : L :
using PU3, an HSPS0 inhibitor derived from purines. PU3 causes cell cycle
£ arrest and differentiation in breast cancer cell lines (Chiosis et al., 2001).
HSPY0 as therapeutic target
25

Due to the participation of HSPQ0 in the regulation of a large number of
signalling pathways which are of crucial importance in the phenotype of a
tumour, and the discovery that certain natural products exert their biological
effect through inhibition of the activity of HSPS0, HSP90 is currently being

tested as a novel target for the development of a tumour therapeutic agent
30 (Neckers et al., 1999).



5invention for the protection of normal cells against toxicity caused
by chenot heoapmoessiel to the use in di seases where i ncorr egtyarhfloRbEs37
fal ding or aggregation is a principal causal factor, such as, for
exanpl e, scrapie, Creutzfeldt-Jakob diﬁsease, Hunti ngton's or

Al zheinmer's (Siftler, Hum Ml . Genet., 10, 1307, 2001; Tratzelt et
al., Proc. Nat. Acad. Sci., 92, 2944, 101995; Wnkl hofer et al., J.
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where tIRe vi sttonpatimogethdrapsealieatitsh éasmaetaba:egé@tw éil%@ﬂbﬁéd)lﬁ&d@ér&
hepatitis type A qI;epatltls type B, hepatitis ty C, influenza,

varicella, ad@HByid gPluribpRiretains W'Q"y%r@ QSSQGW with fh%ﬁ@@ﬂ%’ﬂ‘l@dl ex

type Il (HSV 'hle}wotyfo%tt' e plague, rhinovirus, echo- virus, rotavirus,

respiratory syncytl al virus (RSV), papill omavi rus, papovavi rus,

cyt onegal ovi rus, echinovirus, arbovirus, huntavirus, Coxsackie virus,
i rubeIIa virus, polio virus, human

munps virus, measles virus
i munodefi ci &T@ Wy MesPiEypat inverlian yelatgsdo ﬁemuﬂﬁﬁﬁﬁﬂ%fﬂm@lbﬁﬁwlaw
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T e T I e
i schaem a/ r epetidhetesniupus erythematosus, psoriasis and inflammatory bowel dis-
ease, cystic fibrosis (Fuller, 2000); diseases associated with angiogenesis
(Hur, 2002 and Kurebayashi, 2001 ), such as, for example, diabetic reti-
nopathy, haemangiomas, endometriosis and tumour angiogenesis; infec-
30 tious diseases; autoimmune diseases; ischaemia; promotion of nerve
regeneration (Rosen et al., WO 02/09696; Degranco et al., WO 99/51223;

Gold, US 6,210,974 B1), fibrogenetic diseases, such as, for example,



is a consequence of cardiac arrest, asystolia and del ayed ventricul ar
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a tissue siten rndividual, by treatnment of the cells at the

tissue site WhdikBRiGRRRAS r_Bfa%@id‘thﬂé@&%ﬁtéa&rmﬂ%ng%?aec{c%{ﬁg b ife
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25 onic carcinoma, Wilm's tumour, cervical cancer, testicular tumour, fung car-
cinoma, small-cell lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma,
pineaioma, haemangioblastoma, acoustic neuroma, oligodendroglioma,
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phoma, multiple myeloma, Waldenstrém's macroglobulinaemia and heavy
chain disease.



18 stration of one or nmore conpounds according to the invention to a
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protein 90 (Hsp90) nediated signal transduction has anti-inflamuatory
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shock ﬂroot ei fHYD-nt eracti on”, Anal ytical Biochem, Vol 317, pp
40-46. Chen C-F, Chen Y, Dai KD, Chen P-L, Riley DJ and Lee WH. 1996
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ith th ti i L F ; i "
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from malnutrition, recovery from heat stress, or combinations thereof,
and/or where the disorder is a type of cancer, an infectious disease, a dis-
order associated with disrupted protein transport from the endoplasmatic
reticulum, a disorder associated with ischaemia/reperfusion, or combina-

20 tions thereof, where the the disorder associated with ischaemia/reperfusion

is a consequence of cardiac arrest, asystolia and delayed ventricular

i,

arrhythmia, heart operation, cardiopulmonary bypass operation, organ

transplant, spinal cord trauma, head trauma, stroke, thromboembolic

stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-
25 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.

Finally, WO 01/72779 describes the use of an effective amount of a GRP94
30 protein modulator for the preparation of a medicament for changing a sub-
sequent cellular reaction to an ischaemiic state in a tissue site in an individ-

ual, by treatment of the cells at the tissue site with the GRP94 protein
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inhibit the proliferation of cancer cells and induce the degradation

of her2 tyrosine kinase". Rio- 200rgaﬁi ¢ Med. Chem, Vol 10, pp
3555-3564. Conroy SE and Latchman DS. 1996 "Do heat shock proteins
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J
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The identification of small compounds which specifically inhibit, regulate
and/or modulate HSP90 is therefore desirable and an aim of the present
invention.
20
It has been found that the compounds according to the invention and salts
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 prophyiaxis 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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Hal , (CH2)nOA, (CH2)nOH, (CH2)CN, SA, SOA, 20SQRA, NO2, CECH,

iy @?a%u &&2 %MW“E@@?%&W%QE«%&%@%

SZNH2, SO2NeBuma 0@9%@‘@‘ Aocicphdteiahth ent s% aling

NHCO( CHZ) nCO0A, NHCO( ?nCI)OH CO\IH( CH2) nNH2, 25

CONH( mz)nNAmot@mH(mgt Gangrainst., V%@ﬁ,gpl(mﬁm Het denotes a
nono- or bicyclic saturated, unsaturated or aromatic heterocycl e
having 1 to 4 N, 0 and/or S atonms, which nmay be unsubstituted or
nono-, odi - OMatrrmKuthtiméreSWDrmem K@HBSGM@G)P,,ZhaIrig ﬁ(ma@mayﬁal
NQO2, CN COA, COCbenz SO2NH2,  NH2,
NHA, NAA | NAdmre Mms@ﬁdlraﬁ‘éﬂ d\‘luﬁ@r @EaPBEﬂ%ﬂABW@ie?ager 000 "Linking

2011/ 060873P P 6 Haea%tt Re

anot her, den%@gu%gr ANC d&grragr@ﬁ%ﬁ @g‘?‘fﬁ%"’“ﬂgwﬁg _fén%éatcgrﬁrrgcerl n
whi ch 1-3 noResdj\Ase®d, (gH22802488.may be replaced by 0, S, SO SO2,
NH, NMe or Net, and/or, in addition, 1-5 H atons may be replaced by F

and/or Cl, 5or cyclic al kyl having 3-8 C atons, Haldenotes F, C, Br

or. 1|, denotes 0O, 1, 2, 3 or 4
- Neckers L, Schulte TW and Momnaaugh E. 1999 "Geldanamycin as a

potential anti-cancer agent: its molecular target and biochemical activity”,
Invest. New Drugs, Vol. 17, pp. 361-373.

LW

15 Page J, Heath J, Fulton R, Yalkowsky E, Tabibi E, Tomaszewski J,
Smith A and Rodman L. 1997 "Comparison of geldanamycin (NSC-
122750} and 17-allylaminogeldanamycin (NSC-330507D) toxicity in
rats", Proc. Am. Assoc. Cancer Res., Vol. 38, pp. 308.

20
Panaretou B, Prodromou C, Roe SM, OBrien R, Ladbury JE, Piper PW

. f and Pearl LH. 1998 "ATP binding and hydrolysis are essential to the
function of the HSP90 molecular chaperone in vive”", EMBO J., Vol. 17,
pp. 4829-4836.

25
Pratt WB. 1997 "The role of the HSP90-based chaperone system in sig-

nal transduction by nuclear receptors and receptors signalling via MAP
kinase", Annu. Rev. Pharmacol. Toxicol., Vol. 37, pp. 297-326.
30 Prodromou C, Roe SM, O'Brien R, Ladbury JE, Piper PW and Pearl LH.
1997 "ldentification and structural characterisation of the ATP/ADP-binding
site in the HSP90 molecular chaperone", Cell, Vol. 90, pp. 65-75.



denotes 1, 2, 3 or 4, and pharmaceutically usable salts and

st er eoi sQ ozﬁly‘g"‘%ges tl ncl uding m x-10tures thereof in Iaé'lldm;zﬁfdﬂ%%s?ﬂ

The i nven o the conpounds of the fornula

t her eof and to a process for the preparati on of compounds of the
formula | and pharmaceutically usable salts, tautoners and

stereoi soners thereof, characterised in 15that a)for the preparation
of conpounds of the formula I in which X denotes CO0A, a conpound of
the formula Il 20RL 1 25 Il in which RI, R, IR3 and R4 have the

nmeani ngs i ”dP?@dr@ﬁde‘CQDQhﬁ*el@u geoplbaan®) sﬁrqan@r@r o @dn Rg LQHI@M@ JE,
Xdenot es COOA, 30and Ahas the meaning i ndica in daimil

2011/ 060873PEPRESH0Pinen (BN Indidears LHea@tJBdTma ail P@S@mjﬁtﬂmfdﬂSngwﬁlves

formita 1 5 molecular ‘clamp” via transient dimerisation of the N-terminal domains”,

5 EMBO J., Vol. 19, pp. 4383-4392.

Roe SM, Prodromou C, O'Brien R, Ladbury JE, Piper PW and Pearl LH.

1989 "Structural basis for inhibition of the HSP90 molecutar chaperone by

the antitumour antibiotics radicicol and geldanamycin®, J. Med. Chem., Vol.
10 42, pp. 260-266.

Rutherford SL and Lindguist S. 1928 "HSP90 as a capacitor for morpholo-
gical evolution. Nature, Vol. 396, pp. 336-342.

15 Schulte TW, Akinaga S, Murakata T, Agatsuma T, Sugimoto S, Nakano H,
Lee YS, Simen BB, Argon Y, Felts 3, Toft DO, Neckers LM and Sharma
SV. 1999 "Interaction of radicicol with members of the heat shock protein
90 family of molecular chaperones”, Mol. Endocrinology, Vol. 13, pp. 1435-
1448.
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Y3Si -N=C=N-Si Y3l Il 5in which Y denotes al kyl having 1-4 C atons, or
10b) a rad{,‘,@)agmgﬂmi{@nconverted into another radical X by ipcyshedo084p9
an ester or 11) converting an acid into an am de using an am ne,
and/ or a base or acid of the formulalf is converted into one of its
salts. 15 Conpounds of the formula | are also taken to nmean the
hydrates and sol vates of these conpounds, furthernore

phar maceutical ly usable derivatives. The invention also relates to
the stereoisoners (E, Z isonmers) and the hydrates and sol vates of

t hese conpouBdsth BBl Witilesebl drteKaapizuhdtod '@/1Qetalke nhapemmpas: Biol-
adductions of inert sol v?n nt;{?gcul e on%o t he conpaunds whj ch form
owi ng to t heP8Y ADFRIPSRRGE IRNAIMEsPIOgicafiighestion, & arpaclogich o
mono- or di hpdhries &l & %ﬁqbgtm_ Phar maceutical ly usable
derivatives are taken to nean, for exanple, the 25salts of the
conpourdds according to the invention and al so so-called pro- drug

conpounds. Pgadr rivati ar aken to n _co of _t
Formila T whoROHR eSHa I aatear i o 1 SrOaiehei &E aldan TesnilBar
groups, sugafjgn @F aQirb&PaMthitiesolag¢ taOVREEE0 R birf tﬁbﬁ¥§é gaum@urn the
organismto give the effective 30conmpounds according to the

i nvention. DpecrpsissiackirgecepiorudeBigl ddegnadiml 2/ Gapy ger4ddSivat i ves
of the compounds according to the invention, as described, for
exanple, in Int. J. Pharm 115, 61-67 (1995). 5The expression

"ef fecfilve aspetitins DERUSsheA aFahideC sRoBeH Namer Forand Pavletich NP.

"y

P

1997 "Crystal structure of an HSP90-geldanamcyin complex: targeting of a
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pp. 267-287.

Uehara U, Hori M, Takeuchi T and Umezawa H. 1986 "Phenotypic
change from transformed to normal induced by benzoguinoid ansamy-

25 cins accompanies inactivation of p60Osrc in rat kidney cells infected with
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pharmmaceutical active ingredient that causes a biol ogical or nedical
response Whi-sdegsaought or desired, for exanple, by a rRseamehaisr
physician in a tissue, system aninmal or hunman. In addition, the
expression "therapeutically effectivd’amunt"” means an lO0anpunt

whi ch, conpared with a correspondi ng subject who has not received
this anount, has the follow ng consequence: inproved healing
treatnment, h i t%/r?ﬁ?n r L.g-nat. i i ,
condi tion, cgﬁnp aglgﬂtb?/r I sopgg{rbn%rargawﬁe]ﬁ’ ggtggﬂj)arﬁglgggﬁﬁg%r é%??grﬁ
i n the advanoecaderdac ttasstsmaticomblrac.MiatbrAatics Gt ddSA1YDhed 1, gapmB324-
"t herapeuti cg&#% effective amount” al so enconpasses the amounts which
are effectiv r increasing normal physiological function. The
invention also relates to m xtures of the conpounds of the fornula I
according to the invention, for exanple m xtures of two ) _

di ast ebeorrer ¥orgipet 20 @0QfpEsects ofrgeldanaroyainia heapshacksproiein 901bigd-

st er boi soner 118 ot dRBrediT P gioedl istpeo PR s i an

once, their RRasesys. aﬁmuhadevglmﬁm%qu.o_e¢5mt3her- Above and
bel ow, the radicals and paraneters , R2, R3, R4 and X have 25t he
nmeani ngs indicated for the fornula I, unless expressly indicated

ot her- w se. i vl o ¢
other. e s GaE RO Mho BT AN ISF SHE PO, 5 ORISR ESen
unbr andfled (tiainwataindoldbrgootied, Candibasvd, 124, . 267-573.6, 7, 8, 9 or

10 C atons. A or A particularly preferably denotes methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert- 22 butyl,

furthernore - ' I p =

2.2 di mot hy1 B agy T VEVSPRYT 8nd SyRAmR Sroi00e, Bnflresshortof RAS &ia oS
4- et hyl pent yrensforrbatiod pg-raditicdt”, Orzpgeneg, 201341 opp.31683- di7@et hyl but yl ,
1- or 2-ethylbutyl, 1-ethyl-1-methyl propyl, 1-ethyl-2-nmethyl propyl,
1,1,2- or 1,2,2-trimethylpropyl. 5 A or A very particularly
preferdbly dgpmimar Of TRRVINVENTIGN 3. 4, 5 or 6 C atons,
preferably nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, hexyl, trifluoronethyl,

pent af | uor oe . or 1.1 1-trifluoroethyl. A . A also each denote,
independentl?n%ﬂn%ﬂgmgﬁgﬁﬂ%§?3ﬁﬂﬁpgﬂgﬁ%ﬁfgﬁf?ﬁnﬂgénched al kyl havi ng
1-10 C atons, in which 1-3 non-adjacent gH2 groups may be replaced by
0, S, SO 502, N -1, NM™e, or NEt, such as, for exanpl e,

2- met hoxyet hyl or 3-nethyl anipopropyl. Apor A al so denotes cyclic
al kyl ¢gycl oal kyl) . Cycloalﬂ%? @gefé? 9qugptes cycl opropyl,

cycl obutyl, cylopentyl, cycl oh&xyl or ¢ycloheptyl. Cyclic alkyl

C x i !
G ¥ -
N” NH,
25 in which
R' R? each, independently of one another, denote H, A, (CHz).Het or
(CHa)nAr,

R"and R?, together with the N atom to which they are bonded, also denote a
saturated, unsaturated or aromatic mono- or bicyclic heterocycle,
30 which may contain a further 1 to 3 N, O and/or S atoms and
which is unsubstituted cr mono-, di- or trisubstituted by Hal, A,
(CHz)nHet, (CH2)nAr, (CH2)nOH, (CH2)40A, (CH2)NH,,



15furthernore preferably denotes cycl ooropyl net hyl, cycl opentyl net hyl
or cycl Ohﬁ/&bl"lﬁﬁﬁpé%- Cycl oal kyl al kyl ene denotes, for exsm€ro10/006537
cycl opropyl net hyl ene or cycl ohexyl net hyl ene. 20A A" particularly
preferably denote, in each case indep&ndently of one anot her,
unbranched or branched al kyl having 1-10 C atons, in which 1-2

non- adj acent CH2 groups nmay be repl aced by 0, NH, Nwve or NEt and/or,

in addition, 1-5 H ato 2?@0 lic
al kyl having 3-8 C at 0@4 WB%O% ‘and togre\ﬁker W &&)ﬁegl\cl)[g%qgm to
whi ch they are bonded, CtNHA&r @OINAAE @ (e CUC i) shilds Bintlor exD éeatrinomyl ety-
unsaturated or aromatic no- or bicyclic heterocycle, which may
contain a further 1 to99VN, 0 and/or S atoms, where the heterocycle

i s preferabl gssgtect edeééfﬁ)%(ﬁé}ﬁa{ PHY o?%ﬁérén%ltﬂé’f' BénotB'H)Q%Idk\n@CHz)nHet
pi per azi ne, morpholine, imd ne oxazol i di ne, di hydr 0i.N dol e,

i soi nd8l i ne, tet r ahydr (o) i, |(®Hg)nCé)H%thB<b12$§daChb)@®élR R®,

tetrahydroqu 201 60 PCT/ EP2010Q/ 006537 2 V

particul ar p ?%V\gf%%‘ %’ @(ﬁ JPl"ﬁB%g‘e\y%ﬁ ngsﬁodoq%tea
R3, R4, in each case I@étapﬁeé@ﬂtdnga@frai@aan@ﬁ@émécaocebafaatbdmyd@rm@h
H A (CHZ)CI)Het or (CH2)pC(=CH2) CONRSR6. 5R3, in each case

i ndependent |y of one amsymentaioe furipear flited Hr@ﬁ@@‘f%ﬁé@ﬂ? anenwiieh g
unbr anched or branched al iyl aX0%di . 6. 8 ostiedbf ha: & ()R

may be replaced by F a
4- et htOpi per azi n- 1- yl @anhpow! (@HBXNHQ,F@HMM}%EOOA NIRBD,OR4

ogether with the C atomto which are furthe

prefer-10ably al so dendAeC@A, Q@NHstQ D6 %@N%t@@(n@)féﬁﬂ%d”'& and/or
C3- C6- car bocycl e, which iﬁ?ﬂﬁ further 1 to 3 N, 0 and/or S
atons. R3, R4, toget hero\%%h eg%yrba%amto whi ch they are bonded,
furthernore particul ar Hgnmefmf’&kﬂ ﬁ@mgmﬂmméﬁ? DBORS! IQRY, @H,OR®,

oo ooyl L, R iR Eha B RSl G kS ™

15 R® R® each, independently of one another, denote H, A, (CH,),Het or
(CHZ)ﬂAr:
Ar denotes phenyl, naphthyl, tetrahydronaphthyl or biphenyl, each

of which is unsubstituted or mono-, di-, tri-, tetra- or pentasubsti-
tuted by A, Hal, (CH2),OA, (CH3),OH, (CH,),CN, SA, SOA,
20 SOA, NO3, C=CH, (CH2);COOH, CHO, (CH2),COOA, CONH,,

o CONHA, CONAA', NHCOA, CH(OH)A, (CH2)nNH2, (CH2);NHA,

: (CH2)aNAA', (CH2)yNHSO2A, SO,NH(CHz),NH,, SO;NH,,

SONHA, SONAA!, CONH({CH,),COOA, CONH(CH,),COOH,
NHCO(CH2),COOA, NHCO(CH;),COOH, CONH(CH3),NH.,

25 CONH(CHz)sNHA,  CONH(CH,),NAA', CONH(CH.),CN and/or
(CH2)}nCH(NH,)COOH ,

Het denotes 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,
phenyl, SH, S(O)nA, Hal, NO,, CN, COA, COOA, COObenzyl,
CONHaz, CONHA, CONAA", SO,NH,, NH», NHA, NAA', NHCOA,
NHSO.A and/or =0 (carbonyl oxygen),

30



atons. X preferabl y denot es CONRS5R6, COOR6, COHet, Het, CONH(CH2)pCN
or CO\IH((?@ ﬂ s 20X very particularly preferably dengqespio10/006537
et hoxycar bony carboxyl, carbanoyl, N-ethylcarbanoyl,

N-tert-butyl carbanoyl, N, N-diethyl caﬁ?)anoyl N, N- di et hyl car banoyl ,
N- et hyl - N- et hyl car barmyl N ( 2- hydr oxyet hyI ) - N- net hyl car banoyl ,

N- (2- hydr oxyet hyl ) - N- et hyI car barnoyl, pyrrolidin-1-ylcarbonyl,

2- met hyl pyrr@l ihdi n-1-y lﬁ@&ﬁj r yl,
N- net hyl - carga!-a‘ 25moyl| %gﬂi’mat ‘?”SF%BQQE%EMOP@F g%ﬂglé}%mn%r%&%rmn

pi perazi n-1-yl car bonyl bralNchéd mﬁ(yﬁhybwﬁgi-‘l -10 C atoms, in which 1-3 non-adjacent
i m dazol - 4-yl met hyl ) -

| b
N- ( 2- di et hyl ani noet hy car ar%wced[@&bpo&yﬁ&r%%ﬁd\l NMe or Net,

N-butyl, carbanoyl, %ﬁ@l@l"tlwa%laft%m?}@ H atoms may be replaced by F and/or CI
N (car barmyl met hyl )car anoyl -cyano- et hyl ) carbanmoyl, N(1,1,3,3

t et ran@t hyl butyl ) car bamqulsc@lkyéhaylmﬁbé@ztom& -yl. 30 24 Ar

Segﬂlilspheﬁ;ﬁeﬁ(giml (rar‘; ghe%glﬁfo@’l’ %ﬂér (/)Ir p;)E,Ol )r/r‘lr ’ o(r)-b imsog;opyl phenyl ,

0-, m or p-pert-butyl defbtesy, 1, 9;3 ofig, or p-hydroxyphenyl, o-, m or

p-nitrophenyl, o-, m or p- 5am nophenyl o-, m or

p- (N- net hyl aPni no) phengénotes 1, & 3(§1f4p (N— met hyl -

gmngfﬁg‘;sgﬂg%bﬁ*b%%%a;;r@utbcraﬂg ugg;%%)(@ag £ Qt%gébffé‘a{nrbe%s&heréﬂf, Riuding mix-
et hof{icar bargk pheeyt in @t ratisor  p- (N, N-di et hyl ani no) phenyl, o-, m

. p- (N, N-di net hyl am nocar bonyl) - phenyl , O-, m or
p (N—et hyl am no) phenyl, o-, m or p (N N-di et hyl am no) - 10phenyl, o-,
m or p-fl UOFFﬂBhﬁvrlé’r{tronoreiat%é tc?ﬂweloc ? 1%18 f8rmL|1I5*I 2 s%ﬂts Lhereof and
m onam d

chl or ophenyl pheny

p- (et hyl sul toaylrpedeznipt iha)preptmratum @f ccwamp’uﬂryﬂthecﬁermm"a lczmnd pharma—
p- acetyl phenyl i osulfon

-, M _or p-am
p- car boxypheﬁ?Pt‘C%W,uW?eﬁﬁFﬁ é@?{g@@%@p gﬁg@merﬁtherﬁpg &haracterlsed in
p- car bdagynmet hoxyphenyl, further pref erably 2,3-, 152,4-, 2,5-, 2,6-
3,4- or 3,5-ditluorophenyl, 2,3-, 2,4-, 2, 5-, 2,6-, 3, 4- or 3, 5-

di chl orophenyn[) 2, Bor the pteparafien of odpouBdd of the BrBuld linovupih&ngienotes
2,4- or 8 trophenyl 2,5- or 3,4-dinethoxyphenyl, 3-nitro 4
chI or ophenyl no4 chl oro-, 2-am no-3-chloro-, 2-am no-4-chloro-,
2- am no- 5- Ch'andi’np&an?oft%@'fBﬁn@lth' or ophenyl,

2-nitro-4-N, N-di net hyl am no- or 3-nitro-4-N, N- 20di met hyl am nophenyl ,
2, 3-di am nophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or

3, 4, 5-tgi chl or ophenyl , 2, 4, 6-tri et hoxyphenyl ,

2- hydroxy- 3, 5-di chl orophenyl, p-ipdophenyl,

3, 6-di chl or o- 4- am nophﬁgyl 4 flu ro 3-chl orophenyl

2-f1 uor 04- br onophenyl ﬁqdl 01 =gz br omophenyl ,

3- br ono- 6- met hoxyphenyl |, 3- chlo 0- 6- net hoxyphenyl ,

3-chl or o- 4- acet am doph€ @ro 4- et H- 250xypheny|

3- am no- 6- net hyl phenyl , 3 or o- 4- acet am dophenyl or 2, 5-

di met hy1- 4-chl or ophenyl .

25 H
in which

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

R denotes an amino-protecting group,
X denotes COOA,
30 and

A has the meaning indicated in Claim 1,



Ar particularly preferably denotes phenyl which is unsubstituted or
nmono etra- or pentasubstituted by A Hal gd/ 08 0(dhos0
Irrespect‘iv\(/)ezlb{){%%ﬁt her substitutions, Net denotes, for exanple, 2-
or 3-furyl, 2- or 3-thienyl, 1-, 2- a0 3- pyrrolyl, 1-, 2, 4- or
5-irridazo|y| 1-, 3-, 4- or 5- 25 pyrazolyl, 2-, 4- or 5-0xazo|y|,
3-, 4- or 5- |soxazol yl, 2-, 4- or 5-thiazolyl, 3-, 4- or

Ly T ol M el 8 02‘9%0‘)(%/ lipedomdgu, o & pvrimdiny

1,2,4-triazol-1-, -3- or 5-yl, 1- or 5- tetrazolyl,
1, 2, 3- oxadi azol-4- or -5- yI 1,2 4- oxad| azol -3- or -5-yl, 1,3,4-thia-

5di azol - 2- or -5-y| 1,2, $$1T|\é'o¢a - or -E!Uyl,
1, 2, 3 thi adi azol -4- or -5- yI 3- or 4 pyridazi nyl, pyrazinyl, 1-, 2-,
3- 6- or 7 indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or

5- benzb‘m dazol yl in @hich2-, 3. 4-, 5-. 6- or 7-indazolyl, 1-, 3-, 4-,
5-, 6- or 7-benzgpyrazol -, 4-, 5- - or 7- benzoxazol yI 3-, 4-,
5-, 6- or 7- benyi sgﬁ%‘%t@gﬁlify%ﬁa‘,”nﬂ-1,'2§ alggiS.or  7-benzot hi azol yl , 2-,
4-, 5-, 6- or 7-benziso- 10thiazolyl, 4-, 5-, 6- or
7-benz-2, 1, 3- oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8- quinolyl, 1-,
3-, 4-, 5-, 6r, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or
8-cinnolinyl, 2-, 4-, 5, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal i nyI 2-, 3- 5-, 6-, 7- or 8-2H benzo-1, 4 oxazi nyl ,
furthedOpref gy abbyaéucarkwé@w@mnﬁy Yhothér Fadl&ﬂ%@ﬁ' oxan- 6-yi,

2,1, 3-benzot ht adi azol -4- or -5-ylor 1, 3- benzoxadi azol - 155- yI The
heterocyclic radicils Regrobsing @é%@tftolral ly or fully hydrogenat ed

Het can thus al so deno f ,
-5-furyl, 2,5-di hyﬁ)ro égnver@rﬁg %%ra) 'lﬁt%gfiur yfjgx& rg;rgn'a r"ge‘z or
-3-furyl, 1, 3-di oxol an- 4 yI t et rahydr o- 2 or - 3- thlenyl

2, 3- dlhydro 1-, -2-, - or , 2,5-di- 20hyd o-1-,

-2-, -3-, _4an@4or3§)qﬁgqaroqacyqi ofghe fogmuéyl s WW@Gﬁqﬂéﬂtﬁ)ﬂne of its salts.
tetrahygro 1-, -2- or -4-imdazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or
-5-pyrazolyl, tetrahydro-1-, -3- or -4- pyrazol yl, 1,4-di hydro- 1-,

-2-, -3- or O@nmwurd)&sloftﬁeforﬁlmaﬂate alkpdeker to meaa-the-rﬁdrategand-sblvemes
- 6- pyridyl, - or 4-piperidinyl, 2-, 3- gr 4-norpholijn

Lt Fanyd . 251 these cgmpdiingy Bifiermpra bhegacgiticall ySalg RvRINES 4. or
-5-yl, 25 hexaByditibn !S§T |es th1RY st<tdgish X2k andtig: -4
or -5-pyrimdinyl, 1-, a e esp perazﬁgnﬂs Hersélf'lg 4%ra% gro- 1-,
-2-, -3-, -4hydrafies anﬁ-spivams afrthe8e cquipooingk, Sel&lrates-cﬁ the cempouﬂds are
-8-i soggi nol yl -, 3-, 5-,.6-, 7- or 8-

3.2 o A o- e iGuReah poRUEDS ofnesaleRs Mojeaufes apiahe cempounds
met hyl enedi oxleRYn o@;n@-ts%éw hﬂﬂﬁ&'&%%&h@%‘me BoALEurETBAERMple,
@Ophenyl 3, 4- et hyl enedi oxyphenyl, i soi ndol i nyl

3, 4- (d|f| uor SN Sifeirates)or qdmm}atesz 3-di hydr obenzof uran-5- or
6-yl, 2,3-(2-oxonet hyl enedi oxy) phenyl

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

drug compounds.

Prodrug derivatives are taken to mean compounds of the formula | which

have been modified with, for example, alkyl or acyl groups, sugars or oligo-

peptides and which are rapidly cleaved in the organism to give the effective
30 compounds according to the invention.



WD 2011/ 060873PCT/ EP2010/ 006537 26 or al so

3, 4- di hydwerxitdsofrsbenzodi oxepi n-6- or -7-yl, further norgcpe e @iy
2, 3-di hydr obenzof uranyl or 2, 3-di hydr.o-2-oxofuranyl. Het preferably

denotes pyridyl, pyrinidinyl, furyl,thienyl, pyrrolyl, imdazolyl,
S5pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, piperazinyl,
pyrazinyl, pyridazinyl, norpholinyl, azepanyl, azetidinyl,

pyrrolidinyl | il % ' j | buRE@NO0-
TREs® RS helud¥ bi%@}%ﬂ?ﬁ%mﬁcﬂ g%waw%to'f the @&nﬁ u

di- or trisubstituted by A, d/or =0 (carbonyl

oxygen). 10napewtingisl thedevrsttion, s deseiibe], for examplealsi it.dbfbess. 118r
2. The c§i%nfuﬂ§§ Sf the formula I may have one or nore chiral

centres and n't é'ore occur in various stereoisoneric forns. The
formula | encomlb5passes all these forns. Accordingly, the invention

rel ate§, in [%articul ar, to the conpounds of the fornula I in which at
| east One hREXpEepion ditastive RAOWHeMERNES Hoe pMmeust pbd ”ﬁ%@ﬁ@fﬁggt or

i ndi cated ab - - - s d
by t he fol | ot A aaRieRl R e Pt GHtRat g R e Wil
20mul a | andregponseathitings seubhtar slesivkd des egamabt byra grseatatier detohiybi-

have the neanjng indicated for the formula |, but in which in |laRl
and R2, togeflREring tssuenayiest sl AHiWRaRhey are bonded,

denote an ungibghitibH! fd SEG55 %h itk QlveHRORY ezag%‘)&?‘ or
bi cyclic heter ocyicl%)e’, whi ch may coﬁt In Ia %??%ervel to K? and/ or
_§.,,,_atom3,0 i n BoRBINt Rhicda comparde pethde noirgspdndimg salmectheho hdematte H, A,
{CH2) nCOHet or (CE , C(=CH2) 5R6; 30 WO _
2011/ 060873P@9®&@£§)% %@5‘@% *‘%ngﬁ?g’MBQ&PnﬁﬁgW%y contain a
further 1 tojdpMved 2GhG%reat@bAMhealing, prevention or elimination of a disease,
syndrome, condition, complaint, disorder or side effects or also the reduc-
- tion in the advance of a disease, complaint or disorder.
15 The term "therapeutically effective amount” also encompasses the amounts

which are effective for increasing normal physiological function.

- The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
20 example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

e
o \

For all radicals which occur more than once, their meanings are independ-
ent of one another.

Above and below, the radicals and parameters R', R%, R®, R* and X have

25 the meanings indicated for the formula |, unless expressly indicated other-
wise.
Carbamoy! denotes aminocarbonyl.
BOC or Boc denotes tert-butyloxycarbonyl.

30

A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2,3,4,5,6,7,8 90r10 C atoms. A or A’ particularly preferably
denotes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-



I A 1 dXdenot es CONRSR6, COOR5, COHet, Het, CONH(CH2) pCN 5or

CONH( CH2) gidRbacok?s | €R5, R6each, independently of one apefBelhionosss7
denote H, A or (CH2),Het; 10in |IfHetdenotes pyridyl, pyrimdinyl,

fury!, thienyl, pyrrolyl, inida- zolyf, pyrazolyl, triazolyl,
oxazol yl, isoxazolyl, thiazolyl, piperazinyl, pyrazinyl, pyridazinyl,
nmor phol i nyl, azepanyl, azetidinyl, pyrrolidinyl or piperidinyl, each

f which i ' 4. db- b L i 1yt ed b 2 A,
on et 1o KRB TRHNERASE S0 BRAR, 105 008 rhathpiBRA, 1) P4 22 2288

i ndependent | ynaghylprapyancethgiprogginberyl uhbranched ometimdperted 1a1b-Kle,2— .
havi 1-10 t , 1n which 1- j acent ro

ol ed by O:5 NG 0P RETITEENBIR L T Ok ey G o BT T R Wy
b I d _ | i ' atons; in
'hRL apd R2, R 2 et HorB el o 2 S Ry & e 25

denot e®an unéudicA vary parisatarhapretsrablysdanates atkybhaxdng el 38, 4ohor 66

S atoms. Ro, SISAReERyanelub AT SoPuhi eyt Pe B
(CH2) COHet OEerf—SU%/),a eRRANRERErorstRGl, pBAtRbordcangtdrer 1 Mitilube C

atomto which they are bonded, also denofe an unsubstituted saturated
nmonocyci i ¢ Cethe- WO 2011/ 060873PCT/ EP2010/ 006537 28 car bocycl e,

whi ch may cog\t, Al ged éétrhtMoté, ihaeS’endently of one ancther, unbranched or

| 10 branched alkyl having 1-10 C atoms, in which 1-3 non-adjacent CH, groups

w may be replaced by O, S, SO, SO,, NH, NMe, or NEt, such as, for example,
2-methoxyethyi or 3-methylaminopropyl.
A or A’ also denotes cyclic alkyl (cycloalkyl). Cycloalkyl preferably denotes
cyclopropyl, cyclobutyl, cylopentyl, cyclohexyl or cycloheptyl. Cyclic alkyl

15 furthermore preferably denotes cyclooropylmethyl, cyclopentylmethyl or
cyclohexylmethyl.
Cycloalkylalkylene denotes, for example, cyclopropylmethylene or cyclo-
hexyimethylene.

20 A A particularly preferably denote, in each case independently of one
another, unbranched or branched alkyl having 1-10 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 Cl,
or cyclic alkyl having 3-8 C atoms.

25
R" and R?, together with the N atom to which they are bonded, preferably
denote an unsubstituted saturated, unsaturated or aromatic mono- or bicyclic
heterocycle, which may contain a further 1 fo 2 N, O and/or S atoms,
where the heterocycle is preferably selected from the group

30

pyrrolidine, piperidine, piperazine, morpholine, imidazolidine, oxazolidine,
dihydroindole, isoindoline, tetrahydroquincline, tetrahydroisoquinoline, tetra-
hydrogquinoxaline.



N: O and/or S atons, Xdenotes CONRSR6, COOR5, COHeti, Heti,

CONH( CHZ)%\Q? géf}g\gH( CH2) pNR5R6, SHet denotes pyridyl, py]£¢ﬂ]§910%ﬁ)06537
furyl, thieny pyrrolyl, imda- zolyl, pyrazolyl, triazo

oxazol yl, isoxazolyl, thlazolyl plpé@a2|nyl pyra2|nyl pyrlda2|nyl
nnrpholinyl, azepanyl, azetidinyl, pyrrolidinyl or piperidinyl, each
of which is unsubstituted or nDno-, di- or trisubstituted by A OA,

CH. Fal . 10CYeRoRIcuER cheribanyl quorgniorfoidt (a6l daehrRdEnt | v

of one anot hé enote un ranc |ng

atons, in which 1-2 nonadjacent CH2 groups may be replaced by 0, NH,
NMe or NEt, @dﬁég in addition, 1-5 H atons may be replaced by F
15and/or d, ye&%%a&yn%%mw@@mr @”&t%}%heﬂ—ﬁ[eﬂ%'ﬁé’%ge@ted'] Ay

or |, denot eg?ﬁ)) *fﬁ“’?'(% gc d@PP NReRE, 3 or 4; 20 and
usa s

phar mageutic e sa taut orrers and st ereoi soners thereof,
i ncl udPng m RuRé smteta@hem‘senndmendmﬂtly@s on@fwnod:lmrpoemyctsar&miariwpmg‘etably

are, in ada BrORte B SfbieBang) ShbiAttaedalondanis b8 C albruesBibey Th
the |iterat Uagyrhé fia ﬁ%?@mgcédﬂby 'Freaﬁd/amﬁroq 4%&@%0@23}15 ylcarbonyl-

Houben- Weyl , Met hoden der organhi schen Chem e gani c
Cheni stry], @,&ihﬂ fNebe-MsGEgCHSt uttgart), to be precise under

ot o ot ool e T e bbb B e et
are noflOment e@@eﬂs@@lbﬁot@a@Uﬁ@@lﬁtlt@t@ﬁj%la'iurate’%?m'oho@?@br(?@-c@-@@rboc cle
§tart| ng materials can also be fornmed in situ not isolating t

from the rea¥id@hmaygantan aigrthpndteSdNi @Tﬁﬂﬁ/@ft lajorednverting t hem
further into the conpounds according to the invention.

R3 R* together with the C atom to which they are bonded, furthermore par-
ticularly preferably also denote an unsubstituted saturated monocyclic C3-,
15 C4-, C5- or C6-carbocycle, which may contain a further 1to 2 N, O and/or S

atoms.

X preferably denotes CONR®R®, COOR®, COHet, Het, CONH(CH,),CN or
CONH(CH,),NR®R®.

20 X very particularly preferably denotes ethoxycarbonyl, carboxyl, carbamoyl|,
N-ethylcarbamoyl, N-tert-butyicarbamoyl, N,N-diethylcarbamoyl!, N,N-dimethyl-
carbamoyl, N-ethyl-N-methylcarbamoy!, N-(2-hydroxyethyl)-N-methylcarba-
moyl, N-(2-hydroxyethyl)-N-ethylcarbamoyl, pyrrolidin-1-ylcarbonyl, 2-methyl-
pyrrolidin-1-ylcarbonyl, 2,5-dimethylpyrrolidin-1-ylcarbonyl, N-methyl-carba-

25 moyl, 4-methylpiperazin-1-ylcarbonyl, piperazin-1-ylcarbonyl, N-(3-methyl-3H-
imidazol-4-ylmethyl)-N-methylcarbamoyl, N-(2-dimethylaminoethyl)-N-ethyl-
carbamoyl, N-propylcarbamoyl, N-butyi, carbamoyl, N-isobutylcarbamoyl,
N-(carbamoylmethyl)carbamoyl, N-(2-cyano-ethyl)carbamoyl, N-(1,1,3,3-
tetramethylbutyl)carbamoyl, 4-methylpiperazin-1-yl.

30

R® R® in each case independently of one another, preferably denote H, A or
(CH2)nHet.



5The starting conpounds are generally known. If they are novel

however, GREY1Ea0sRe Prepared by nethods known per se. ggm(ggm
the formula | can preferably be obtained by reacting a corrpoun

the fornula Il with a conpound of thé4formula IIl. 10l n the conpounds
of the formula Il, R denotes an am no-protecting group, preferably

tert-butyl oxycar bonyl (BOC). The reaction is carried out with
addition of fluorides, preferably caesium fluoride. 15The reaction is
carried out by nmethods which are known to the person skilled in the
art. Reacti odridenoted, fed éxansgler peehydud-, me @ stdlyiab!, en-sml pretitylphenyl,
Exanpl es of suitable sol ve ts are hydrocarbons, such as hexane,

pet r ol eum et Rer™- BERFAARYPIENYefe ”E)‘roerfF&PéOPSGFPP%’rW rft BY OF p-tert-butyl-

hyd b 204 I t b
otrachl ori aEMeHFY SAapaPhpHRIBBALIYL 8L, or PrfldHHERYREL ARGy pear bon
met handl , et laamobpherwbpmop&rmlp- Nmmtbplan‘orho)phebydt anoh- mrp -(N-methyl-
tert-but I th d th di t he

Lot r ahydr of uPAINOHRPTETRR et Y PectetaTIiaRteng i s OEPRy PR

gl ycol WDnomthM{t/l er, rnnapsletﬂwéx@heﬁw oetrﬁ)/bleﬁ-%ﬂ% fbdi'igM| oetmer

25 (diglyne) ones, such as acetone 'or but ano
acetam de, dompt{NNedistetinylamire)pbemgt ty Ilmmmtmmédmmylannnmarbesyi)

car bon i sul PRBRY! DarBoty P SBP T OREAME o arnb Lo dbink e et

acid; rfiltro eeeRpUBdsH- @ugiﬂuasopnetnwaetma@,epq;sromdyh@h;exnéenﬁ, ofplers,
Such as ethyl acetate, or 30m xturés of the said solvents. The
Sol vent is p&hlorepienyl yOpefaPabingthatsetfonamida)ehenyl.owvEm- G@- C@@’@Nﬂl ng

and 14 days, P ROIEERLE o BP0 ARebh Ry 3, AR AR bR BooB7 o

normal |y bet peaminbsubiodylpREny ped, hi-coH ;acéabo&ypfﬁ@mtrb ynbeir\peearbaﬁyand
60C. The term ag prot ecting group Kk general terns and
el at 65 1o gRRIBMPHATANOAIE: SURCAEIRMShRONEEY) At TaTFSIETaly 2

anmi no gsoup agai psy. %t@en@, gabr%%ag,ﬁh hphy' oVl 5 a3 8 eAgl by, r3s5-

renovabl e aftér’the desired chem ca eacti oh has been carrt e
el sewher e i ndididonmphenyi| 2,3- T3 g, Bb-, & 6-10sbair Egﬁ@unsrrmphenylnz 4- or 2,5-

articular, unsubstit titute , ar al kox rrethl
or ar a:JkyI gﬁgﬁﬁggh%?vxcigt %32‘%5@'%3& W@Wﬁ& @Fre[f’pghiafcwhewﬁ@e@mmo-
after the deaidfigrd. CAGHIAG-A&HlofRas! Ho—sﬁﬁ%ﬂpe?darﬁiﬂﬁ'ﬂ _chibRE cﬂ‘@

Si ze ar e, in additi on, not crucl al owever prererence 1S glven
t hose havi ngaming-6- miomhengulzamtrm-@t\l IC-dimnetiylamifio- ar Beniro-4akyN-

group” 2igs togﬁﬁ?f#&fa&@gg &y qo&is dnla}nrl]r?op recr)]?/PeZS}i 4238 53 5246 'gn

with the pre

e 3,4,5-trichlorophenyl, 2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl,

' p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluorc-3-chlorophenyl, 2-fluoro-
4-bromophenyi, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl,

3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-meth-

25 oxyphenyl, 3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-
dimethyl-4-chlorophenyl.
Ar particularly preferably denotes phenyl which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, Hal and/or OA.

30

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4~ or 5-imidazolyl, 1-, 3-, 4- or 5-



i acl udes acyl groups derived fromaliphatic, araliphatic, aromatic or

het er ocychicrgsaadagy! 1 ¢ acids or sul fonic acids, and, i np@PREEIGMb0BEI7
al koxycar bonyl, aryl oxycarbonyl and especially aral koxi carbonyl

gr oups. Exanples of such =< acyl grodfs are al kanoyl, such as acetyl,
propi onyl, butyryl; aral kanoyl, 20such as phenyl acetyl; amyl, such as
benzoyl or toluyl; aryioxyal kanoy!, such as POA; al koxycarbonyl, such

as rnet hOXng?WI zeth?‘FQﬁ(agef}Y &&@@d)%%éyprzoeamxyﬂﬂém

BOC (tert.-b car bonyl) |o oet hoxycar bonyl’; ar al koxycargony ,
such as CE324( océrib@iﬂ)amw&,yZ) 3- or ﬁﬁtmldxyﬁen&-yﬁﬂayﬁmybmhyl RNtbgrmore

50D and M1, PP o o 6388 e O byt 2 AiPa0ey o SHs e dBbinds

of the for ”Ultétrézoﬂ\jle‘i Izl hekadiadolt4-asn-Bhgi 1, 2f416%di|9f@13 dRrb BUAL1, B&sthia-
usi ng dependi ng on e protecting ?rou used - for exanp I'e, strong

30ha0| ds. adds e@nsﬁ -yl, ds2, ﬁtjhmpiﬁiiZ@ 3E@zoﬁ-rvblmz:3alauadaazahe al $oyludi ng
i itiﬁﬂgotrﬁ%’rb%%ﬁyﬁbdﬁw” DRSS iy sk Bikdittiof

or sulfonic gcjzsg- oBs- mhnmz@lgnzuer@- 30r4-p5t, @- weTendhieipi, ¢- =i 4-,

The presence of an additional inert solvent is possi bl e, but is not
al ways neces®ar§. orsubeappryra#yl 2sdtvents OéFeb%frZé’P‘é?%!Mi )§ dtganit O flor

exanpl e car b%}ﬁkfsﬁx%fdlgla észycgl o??eéérﬁzo%b ebhq{ ?’%‘? 7Xenziso-

t et rahydr of uran—or suc enate
hydr ocdfbons thiazelpl, 4s, 84 6hbo7dreetiBNS-ofadiareyinds,S-a4-56- aﬁng:m oh#8! s,

§uch as net hanol , no r i sgpropanol d.water. M xtures of e
above- ment i oREHAY) ve%f's‘gf a%e Guft Bl r‘ﬁﬂoé“ﬁ?'t able. STEA %(50"& %WW@PQ'P)‘H

used in excess M 6Nl 7205 lihAlin) éuaxtéﬁgfuuﬁfoa/iaﬁﬁg\ - Rerghkors Gaci d

in the formof a' mi'xture of ‘acetic acrd an l'oric’acid in
the ratio 9: B-2HHerzedc4-ak@zinyhiutieepeetarablys! Séxemzhéfoxbleﬁwagleélare

advant ageously between aho and out ref bly bej.n

carrred our  BEOAEUAEE o o> PRBsT el o o ShE TEeBen el
Mr grdéps capy for exanpl e, preferably be cleaved off 15 usi ng TFA
i n dichloronmet’hane or using approximately 3 to 5N HCl in di oxane at

55 30h Ithe Fthe hptewnsyals raglicals mﬁyraixo petrsrially erofully ydisigenatast. of
-3
rydr ogenol yt TSt EY P B enferlip DP Bkt AotV ard- et or G

benzyl 20or vhediiaesati-on af of BEugm tetraBy rooRorf-Bam, hescai@mmsﬁ
derivative thereof) can be cleaved off, for exanple, b tr eat nent

wi th hydr ogefeahy @“Zproés%ﬁléf@nﬂf 25-glaydrydt, Zf,oﬁ e&a@d’pﬁep&eﬂ"myl 2,5-di-

nobl e- et al ¢afal ysto sHCh,é Y uppost,

such as car bo%&j% ?ab € soﬁﬁ/ﬁ{”%’?‘ﬂkw az;jlg) ?ﬂhé@'g In t&?@ggg%)og}é) él n

{pal’tl cul ar, fomr-4emdazbl3/l BB atindre.1-siBs h-3a5-42 pres-pgrelohor teebhat@-1-, or
am des, such ydro enolysis is gen- erally carried out at

t enper at ures " W\ﬁéwréﬁBlﬁr To? 5 0190 -adc -pr B5 rP¥dd et Rebf-tathauydre-1-
Bz é?ﬁuﬁaéuc%‘ifa? 1S GRS 2 o g R IRl
usi ng ammoni Uinylf tatredtyelr¢2asBe ad-bhytangt, dgéaoxamyPd/ Ldioxan-2-, -4- or -5- yi,
30met harol / hexghygr%:%(,)lii- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl,
1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-
quinolyl, 1,2,3,4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-,
3~, 5-, 6, 7- or 8- 3 4-dihydro-2H-benzo-1,4-oxaziny!, further preferably 2,3-
methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2, 3-ethylenedioxy-
phenyl, 3,4-ethylenedioxyphenyl, isoindolinyl, 3,4-(difluoromethylenedioxy)-
phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl

30



WO 2011/ 060873PCT/ EP2010/ 006537 32 It is furthernore possible to

convert aw%%?ﬁ g.,SOf the formula |I into another corrpounlglc,lg]fgpztgtﬂ(ﬁoo6 37
formul a | or éxanple, reducing nitro groups to am no groups, ?

exanpl e by hydrogenati on on Raney ni ékel or Pd/carbon in an inert
sol vent, such as nethanol or ethanol, and/or 5converting an ester
group into a carboxyl group or esterifying car boxyl groups by

reaction with_alc | s, and/.Qr vert car I S _or

Chrort dos 1 b AR S B P e BRerifies 3Ly RereRire Mk rably
saponi fied, bm- dfwyal‘ﬁﬂe%,zoﬂﬁaﬂﬂ RGeS idihab &- @XofUﬁdﬁW NaOH or KOH 10 in
wat er, wat er/THF or wat er/di oxane at tenperatures between 0 and 100.

Furtherm)re free am no and/or hydroxyl groups can be acyl ated in a

conventi onal 0 I
Gsing an unstieeraeratly BenaRs 3oty BYRdlin furt MEh BRouElraRbt
an i neft sol p?fﬁzply&dﬁbz@l?l dixaholoy, obelye tmaza“llpr;wdtmyl gretzinwl
presence of a such as_ 15triethyl am ne aor pyridine,

t enper at ur es pue&%aﬂ Umpwwy#%epaev'hééef&'@ﬂvaﬁé@dmsé Oéﬁfﬁﬂr@éﬂ%ut by
met hods whi cRaap @ WP\W;SR&SLBEH@%(E?PH%KF' 'cﬁdor'tﬂsﬁls'?célafcegtbeyf, A, OH,

reaction is carried out in a suit e solvent, as'in above,

pr ef er abl y byiahddNtanaiforofOfoartonyt dxyrgem:.de. 20The reaction is
particularly preferably carried out in dichloronethane at a reaction
t enper ature between about -30 and 50, nornally between -20 and 20, in
partl cdlar beatyeeaplUEnotddo andr about 0. The invention al so rel ates
fo the conpounds of the formula Il 25 Rl in which WO

2011/ 060873PCTHrBEfeZOMIy/BISEST1 OF 2.

The compounds of the formula [ may have one or more chiral centres and

can therefore occur in various stereocisomeric forms. The formula | encom-
15 passes all these forms.

Accordingly, the invention relates, in particular, fo the compounds of the

formula | in which at least one of the said radicals has one of the preferred

meanings indicated above. Some preferred groups of compounds may be

expressed by the following sub-formulae la to lh, which conform to the for-
20 mula | and in which the radicals not designated in greater detail have the

po meaning indicated for the formula |, but in which

in la R'and R?  together with the N atom to which they are bonded,

denote an unsubstituted saturated, unsaturated or aromatic

25 mono- or bicyclic heterocycle, which may contain a further 1
to 2 N, O and/or S atoms;
in b R® R? each, independently of one another, denote H, A,
(CH2)nCOHet or (CHa,),C(=CH,)CONRSR®:
30

inlc R®and R%,  together with the C atom to which they are bonded,

also denote an unsubstituted saturated monocyclic C3-C6-



383 R, R2each, independently of one another, denote H, A, (CH2)nHet
or (CH2), Mo2oNdd R2, together with the N atomto whi chi-4/h@¥@608s37
bonded, also denote a saturated, unsaturated or aromatic nono- or

bi cyclic heterocycle, 5which may cont2din a further 1 to 3 N, 0 and/or
S atons and which is unsubstituted or nono-, di- or trisubstituted by
Hal , A, (CH2)nHet, (CH2)nAr, (CHZ)nOH (CHZ)nOA (CHZ)nNHZ

(CH2) nCOCH, (CH2)nCOOA, N q:g%lH,

0C(=0) (CH2) pNH2 and/ or =0 §ca 8%1 oxy- 38?1 i eac

i ndependently of one anot hEr O aletiot & dtoridal , A, (CHZ) Het , CHZ) nAr ,
(CH2), -, COHet or (CH2)nC(=CH2) CONR5R8, R3 and R4, toget her with the C
atomto which they are bonded, al so denote a saturat ed or unsaturated

monocycl i ¢ Cgy [@LO- caxbocy ClignotbicINKSRRYCOHBD e Weft r@omm%%

0 and/ S atoms and which is unsubstituted or nono-, di-
trusubg’tutut ed by Hal, A Q(:BQ)NW]Q%()M%F&%A, ( CH2) nNH2, (CHZ) nCOOH,
(CH2), CO0A, NHCOA, NA' COA, CONH2, CONHA, CONAA', 0C(=i0)(CH2) pNH2
and/ or =0 (carbonyl oxygen), 20Rdenotes tert-butyl oxycarbonyl,

Xdenot es COOpble RodeROtRS A, Apslei oh@SodHueml of BABRINBINer, denote H, A or
t et rahydr onapht hyl or biphenyl, each of which is unsubstituted or

mono-, di-, tri-, tetra- or petfikdsudeti- 25tuted by A, Hal, (CH2)nOA,
(CF12)nOH, (Cl-12)nCN, SA, SOA, SCRA, NO2, CECH, (CH2)nCOOH, CHO,
(CH2) NCDOA, CONH2, CONHA, CONAA, NHCOA, CH(OH) A (CHZ)nNH2

(CH2), NPA,  ( GFE2) NNANet (%h@t@b‘?ﬁ&y! EQrZrNtdﬁWZ Hhie idlyl, imida-
SCPNHA, SO2NAA' , ~ CONH( CH2) , -, C00 ML\ 30NHCO( CH2) nCO0A,
NHOO( CH2) nCOOH,  CONH( CH2) nkt#, Pm%dm)iﬁw oxazalii, @Wﬁmthlazolyi

CONH(CH2) , CN and/or (CH2), Hﬁ%%%@(gyﬂazmyl, pyridazinyl, morpholinyi, azepanyl,

azetidinyl, pyrrolidinyl or piperidinyl, each of which is un-
substituted or moro-, di- or trisubstituted by A, OA, OH, Hal,
15 CN and/or =0 (carbonyl oxygen);

inlg A, A" each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms, in which 1-2 non-
adjacent CH; groups may be replaced by O, NH, NMe or
20 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;

T

in lh R"and R?,  together with the N atom to which they are bonded,

25 denote an unsubstituted saturated, unsaturated or aromatic
mono- or bicyclic heterocycle, which may contain a further 1
to 2 N, O and/or S atoms,

R® R* each, independenily of one another, denote H, A,
(CH2)aCOHet or (CH2),C(=CH2)CONR®RS,

30 R®and R%,  together with the C atom to which they are bonded,

also denote an unsubstituted saturated monocyclic C3-C6-



WO 2011/ 060873PCT/ EP2010/ 006537 34 Hetdenotes a nono- or bicyclic
saturated, unsaturated or aromatic heterocycl e havi ng 1

and/or S g‘tom”wmch may be unsubstituted or nono- P%T/EPNWQ%SSF’
tfisubstituted by A, OA OH, phenyl, 28H, S(0)rnA, HaI, NC2, CN, COA,
COOA, CObenzyl, 5CONH2, CONHA, CO\IAA', SO2NH2, NH2, NHA, NAA',
NHCOA, NHSQ2A and/ or =0 (carbonyl oxygen) A, A each, independently
of one anot her, denote unbrancheq branched él hawggqj -10 C
atons, in which 1-3 non- adfaPeRYCIerY &hdﬂﬁ}écﬁﬁ% ety by 0, S,
SO 502, NH, NVe or NEt, 1Qa@ﬂé,9(§/0rr5natgqgl tion, 1-5 H atons may be

repl aced by F and/or CI, or cyclic al 6 havi n ng 3-3 Catqms
Hal denotes F, O, BrXor I, ddM@B@NRE QOARHCAUHetleHet e@ONH(Z?,HﬁpCN

or 4, 15and salts thereof . the preferred nmeani ngs of
the radicals indicated are® Eﬁ§§§3@245%§ ted above for the conpounds
of thedSformula I. 20PRar magenstcsgyrig, ?rnﬁhrtﬁnﬂtﬂﬁ?yl fr@érﬁ’Sﬁ Hﬁﬁalﬂairﬁ.da-
conpounds according to the invention can in their final

non-salt form On the otheZoliaryraacha, fplﬁé@lefhtoxamfehusmzatykdhlazolyl

phar maceut  cal |y accept abl BRELAE el b deZhl MasbBii, vespeayt
organi ¢ and inorganic aci dazeiamg, b??@ﬁ!@@b%@ﬁﬁ%mhiﬁhﬁ§an-
a

art. Pharmaceutically acceptable s fornms of the conpounds
accordi ng to the inventionSépHitytge arqaonRys fi-patisyhsiipied vy OA, OH, Hal,

conventigonal nethods. If t&gj &9 pubd cg?t?c‘{?{ﬁpgﬁ%érﬂ t he invention
b t

icontai ns a carboxyl group, one o I t's*sul s can be fornmed by

reacting the conpound, Wi t heacts indieiireidoily @f baeginothdrhdegotergspanchiatbor
base- 30 addition salt. Such bases ar for mpl e, al kal i netal
hydr oxi des, including pot a?@'\?ﬁ‘?ﬁﬁ&?%%?ﬁ E‘gaaﬁﬁ%r‘@%w Arédnon-

o umnydroxt det 2l kel | na8egH OB b HED betepiacei®s) 5 NBENME o
NEt, and/or, in addition, 1-5 H atoms may be replaced by F
15 and/or Cl,
or cyclic alkyl having 3-8 C atoms,
Hai denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,

P denotes 1, 2, 3 or 4;
20

and pharmaceutically usable salts, tautomers and stereocisomers thereof,

including mixtures thereof in all ratios.

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

in greater detail.



alkali metal al koxi des, for exanpl e potassium et hoxi de and sodi um

pr opoxi de ous organi ¢ bases, such as piperidine

di et hanol g’l%aﬁg”é@é%’l\l- nmet hyl gl ut am ne. The al um ni um sal t%C%sztﬂﬁ%%6°37
conpounds of the fornmula | are |ikewz2se included. In the case of
certain conpounds of the forrmula I, 5acid-addition salts can be
formed by treating these conmpounds with phar maceuti cal |y acceptable
organi c and inhorganic acids, for exanple hydr hal i des

hydr ogen chl anD%gGH %@gwg {ﬁr@j}g%) %@’ﬁmﬁsdﬁégu%&ﬂ?z (ﬂ'f"i’fégr al
aci ds and COEH&ﬁW@W!H&Qre%%’ubﬁ nﬁ&ﬁfr@qﬁut iﬁé’t@ﬂd%nﬁéﬁlété%od@bﬁfﬁﬁeﬁ{
phosphate and the |ike, and kyl - ‘and nonoaryl sul fon- 10ates, such
as et hanesul fwﬂmrentqtbe@@ﬁummnﬁamerchmﬂtcb&rezlenemnrf onate, and ot her
organi ¢ acids and corresponding salts thereof, such as acetate,
trifluoroacetate, tartrate, nual eate, succi nate citrate, benzoate,

sal i cyPate, aneatdaing canthdurelsldrsgenbesgridiond!. ¥i theharaneesl h@@alewr
accept abl e aci d-addj tion salts of the conpounds of the formula

i ncl ude the #8Y R he Preparediy, methodgiknaws pesf.nat e, argi nate,
aspartate. benzoate, benzenesul fonate (besyl ate), bisulfate,
bisulfite, brom de, butyrate, canphorate, canphorsulfonate,

capryl ate, clompcdmdsodifltbetﬂénImMQat:an peeferatle beythinpe hyanapimpaeoai-e,

di gl uconat e, di h (F)Fgereg)? E , dinitrobenzoate, dodecyl sul f at e,
et hanesul fonBPE” @ulgyh v %Pﬁ'ﬁr@o(’ﬂid&fnmﬁiqr@ué%l b,

gal act gfonat ANIIS ﬁ{ga_[g ;
gliycer ophospﬁ‘a% &ﬁﬁﬂ?succﬁtgtegé&ﬁu{%gl- L%g ath ano@g%(ftmg group,
hexanoat e, hpmfareﬂﬂ;eterhpd’ryﬁndybalhod@l (BYGJ. obr om de, hydr oi odi de,

2- hydr oxyet hanesul fonate, iodide, isethionate, isobutyrate, |actate,
| act obi onate, mal ate, nal eate, nmal onate, nmandel ate, netaphosphat e,
met hanesul T omabgeadfImig PSS BLEwitHRIBMSH HaRBARES pﬂ%?e‘?ablly caesium
252- napht hal enesul fonate, nicotinate, nitrate, oxalate

pal moat e, pefupidg.e, persul fate, phenyl acetate, 3- phenyl pr op| onat e,

Pastriat on. TEARERERIER ARG BLEL mElhods bR ARl RS ERR i ng

to t he i nvengkiisd §PiHaghtude al um ni um amoni um caI Ci um copper,
iron(lIl), iron(ll), lithium magnesium manganese(lll),
mangar i ese( 1RFachen ssiitialy cagindipitdng stitebleaphvent. but this | s not

Dt ended 10 FSAREAGILE QTR LhELARMLe St i BRRY LTRSS nlell BERE.

salts, preferéenc iven

sodi um and paims sthem bembrtéﬁo!aék@br Reteaay tlormpatall akdsarbons i diighard
magnes gm S?%\iQOf t he cor&oounds according to the invention which
are der| ved PIERTEREMIRRS Ji4-6iah I‘%foﬁt?@@ﬁt apihendeganhierdarchiereiembases

i nclude sal t%tc‘PﬁorBHe’chéné‘%ﬁé’ O?Q‘%'a Q{ur%nB?rétﬁﬁ{éf égérrhg:%po [, PrRro-

(substituted am nes, also |nc al'l'y ‘dccurring
am nes, cycl banahnAzganaint tbammamcdnemw]amgbrasrcﬁeﬂhlysethbordn@&ﬁlmiye

NN - benzy PRI feuBun e (BN Ao cice|eerosepea pemihyiene
di et hanol ani g @codm@hameam:w,m@néatﬁ91@fhmmﬁéﬁ@p@gol Fnflgddan no-

10et ha? et hanol am ne, ‘et hyl enediam ne, N-eth
N- et hy ?n per (dightimey; kefonesnsiinh, aghcatosamr nbetar‘mnst am;m smztiraalmmtne

mor phol | ne. Bt OREEISsesaar Reoanif et dBHE: pRadai wich a5
purines, theabswmitAR; shmeaésﬁrg%ﬁrasrtﬁme%ﬁw%hrfbﬁha@(ﬁﬁnsé)' 'cg?é(ﬂg df ne)

tri propyl anine and tri s( hydroxy- 15net hypnet hyl ani'ne (tronet
but this is Ade ¢abendisrads, reshasdatmis acidor acehlmmldmhpmﬂnmmwfdst he

b quat er ni sea- 08 1 SAeRRReT hiPaE FePechPRR, Aot dblh sty or °"

exanpl €0net hyixtueshyl thei ssibeoipghtsand tert-butyl chlori de, brom de and

The solvent is particularly preferably acetonitrile or DMF.



i edi de; di (Cl-C4)al kyl sulfates, for exanple dinethyl, diethyl and
di anyl su ;0- C18) al kyl halides, for exanple decy .
lauryl, rrb{(ﬁsoft?u? g}nd stearyl chloride, brom de and i odi dﬁcwﬂ@%‘?&%‘&m
aryl (Cl C4) al kyl halides, for exanpl &8benzyl chloride and phenet hyl
brom de. Both water- and oil-solu- 25ble conmpounds according to the
i nvention can be prepared using such salts. The above-nenti oned

phar maceutic s t -
trifl uoroace?J &t %ﬂh[@s l[ C(ﬂa%tirat §é’c¥ E‘ﬂ%ﬂr’é%ﬁ q%nﬁ%%ﬂ@%tﬁreeﬂeange%%r?

30nat e, hi pputeat #nd hydraqshﬂh@rredefsorhseﬂngmﬁmd@betmrhamat(e and 150°,
mandel ate, nmeglumne, nitrate, oleate, phosphonate, pivalate, SOdI um
phosphat e, Spggnall;glyetpf\@e@ 1%&1"’(%%%0 §Jaﬂf%‘é%[ Féf?f%[ﬁb!y QEHW??Q?@ and
thionmal ate, syl ate and tronmethamne, but this is not intended to
represent a restriction. The acid-addition salts of basic conpounds
accor di5ng to the invention are 5prepared by bringing the free base

f i nt th ff t nt of . the d d d
Louei g he TR arT aRmuro-Diaiia Sion P RURH A I GAnsTa rng Andrlates fo

base can be ﬁkﬁ%r@%uhébl@%ﬂErdth@nrﬁ?ﬂb‘ioékﬂ{gg‘dn”élﬂnﬁ%}bﬁﬁtag%ﬁdﬂ a

base and isoPatl ng the free base in a convention manner free
base forns dichewical neactisest mlm’hs@b@eteafaﬂpmmhmweraﬂes prendésicpdicharakt

forms thereof _wth,. re%lr%g)':?to cer iglh% ro elrtlles suc{:fas
solubility i e c?lagf |or§ v &es calna(? S5t 38 id ﬂ&CPﬁVEMP'FB o
howeverl0 t hesgah @%Lqiéw@revwrsﬁam@uraew@ mtéch@r EQSRRGEH Ry @, base
szf orms thereof. AS mentioned, the pharnmaceutically acceptabl e

base- addi t i oAr&EPxENSihyt @lfeaflﬂi?@bﬁﬁbmﬁ*d§3!!‘eﬁ§t’fbﬁcﬂm@0tm0t€1¢émg IBVeYRS aie ar e

2l ka i no- car [ g PRep P T att R BV BrbydF b ButerlRl, teir et um

pot assi um -neipeeseym addltionl it wcidl pbeeved o@éf@aéhcé lér@i\&ﬁﬁto&hese hav-
N, N - di benzyl et hyI enedi am npe, chl oroprocal ne,

di et hanol ami ¥ 1@0h{1 BABEHERN NS, C RIcMENYN 2 toTh) '(%%(hﬁlfﬁélpa?ﬁdtod?%éﬁ@@ve
20 Th f.
e 1Base- addid lhorﬂeﬁ%/&ebégisseg% gH te%@%m%%&n A5 el ﬁprtnfoeeéé!qt

invention are prepare ree acid f O cont act

o with a suffi mcémde*aawhgrumb didaiéfediefsd)meﬂ;pbase arahpisating atdreafioonaticon-

of the salt in a co tion manper.. The free acid

an e
Fegener at ed BYOBH ARG HA9S 8T BURGTGAPHE 0 PEE PORA g EOHOAEPEYand
501 811 g UheiberaABbAl A SROLADITARBL RO o Tl IHasAed gy Lot

differ in a certaln respect fromthe correspon forns t er eof
with respect acyl greupaiane pzlk;mogbsup%n apm*bésproplmiy! asitwyl, akdlkangyli n
pol ar 3@l ven oses, of the.inventi the salts

P har w2, o0 Shigh o ottt 850 Shich B8 AR POt ARG iAo

- such as POA; alkoxycarbony!, such es-methoxycarbonyi, ethoxycarbonyl,
2,2 2-trichloroethoxycarbonyl, BOC (feri.-butyloxycarbonyl), 2-iodoethoxy-
carbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxy-
benzyloxycarbonyl, FMOC,; arylsulfory’, such as Mtr. Preferred amino-pro-
25 tecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl and
acetyl. '

The compounds of the foermula | are libzrated from their functional deriva-

tives using - depending on the protecting group used - for example, strong
30 acids, advantagecusiy using TFA or perchloric acid, but also using other

strong inorganic acids. such as hydrcchioric acid or sulfuric acid, strong

organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,

¢



38 the invention also enconpasses nmultiple salts. Typical nmultiple
salt forng,d for exanple, bitartrate, diacetate, gifEpRGhdRss7
di megl um ne,ﬁglu?lééﬁ-’gsphat e, disodiumand trihydrochlori de&@uﬁtﬂ?ssi S
not intended to represent a restricti¥dn. 5 Wth regard to that stated
above, it can be seen that the expression "pharmaceutically
acceptable salt” in the present connection is taken to nmean an active
i ngredi ent I LSES A ¢ - ae i i WeTolgl
the form of Saaar drgens: plp TANRHIRCREr AL, e hiederfe oL, |
i nproved 10 pieat seloehi ingloseibly, e id netsalways hecasddry eSuitabledheehdolvents
conpared with the fr formof the active ingredient or any other
sal . form of ShBrfETAROIGHG dPPYrTR I RPTE 2CIdeh SUBH 28 Heel ACthl | y

accept abl e S%!tﬁerf;?:%tfﬁlf%#éﬁea@a%fﬁ%ﬂ &%i@ﬁé@é‘,t rﬁiﬂ@sﬁétgﬁ B BUE g RE S

active ingredient for the first tine wt esire armacokKi netic
proper 15y whi gknatecdindirocarbbasesiedr 4$ dichomdmetiraney nthermra aldpalsot | ve

Bepect “to T e sBPEARTRRBABRT e BR ok emeSibte S Bl O e
accor di ng t 0 ghRgeinfifHiicANs RNt ré iRy Baitdflet TEA s PRIfE&MIPRlIsed

structure and may accordingly occur in various enantioneric forns.
20They can t lieextensewigxowtadditionaafeniusther sbiveohtpecshlosic acidiindhé form of

Si nce the phar ticcal ..activit i, the racenmates, or stereaisSoners
of the conpo n’ﬁg‘@gc‘%r%ﬁ%atﬁ@ %%@A%%%P 'C/fY H’itlhﬁer?ﬁoﬁtﬁ Ig&c
desi raile t otighgeinperfnaR foP RS Slealsyd BRS&IGRAGScoUNELERIEN Askiat OF
teven the internedi ates 25can be separated into enantioneric cog‘gounds

by chenical 8ranshgkedi0° nwasupeieiabbipeing carietheuistriwern| 15eand 80t he

art or even grr&lnpyqu ASn5Y h in the synthesis. 30 In the case of
racem c am nes, di AckEreomtrs are formed fromthe mxture by reaction

with an optically active resolving agent. Exanples of suitable

resol vi ng agernts Sre opt i cal I%/ active acids, such as the Rand S
forms of tartdRiROSe APUt@NEMEinareers aan.JonexMpPH. BesfeaRlY Retcigaved off

N protect ed oo e RRoRcor (AL B RRfptell 3 F AN HCI in diox
N- benzenesul Borydtgitedhé)e FMOC heowausioysarogbproaintatelycd tov80% solution

canphorsul foni.c. aci ds. Al so adyant ageous i s chr tographi c

enant i omer ré’i%lrﬂ‘?&%fﬁmﬁﬁ?h‘%ﬁ@xa‘iﬂ@e&r RIRSTHHRE &% K@Eé 1981 esol vi ng
agent (for exanple 5dinitrobenzoyl phenyl glycine, cellulose triacetate
or other derivatives of carbohydrates or chirally derivatised

met hacr yl at e Hydrggasrddyticaity beinicgalleqrotsicting graals) (forSetarapleeC BY Lisan /!
for thi r e are eoys or.alcoholigc saolvent m res, such as,
for exgﬁppg, ggﬁqxeaﬁ@r?g@%f)gﬁlfn%w(ﬁﬂ%gf%d T't':"?ri"’l tb¥ %P'%ﬁ%@é"thgt he

Jat i 0 82:15: ZherdBf) tad BBBUE@BfT 0T REFTIN By Béathfsht Witht t#}%frggég ﬂL thche

«conpounds and/ or physi ol ogically acce& abl'e 'salts thereo
prepar ati on @fesensedif@aeriatyst (fabexampleta bablegvaisd satalynt) sudhas palla-

particul ar by non: ] ds.. They 15 can ,be.cgonverted . into a
sui tabl e dpsé‘&gﬂ‘f %@%ﬁﬁ%&?%@gé& esru.%oPtth%h P%&éfb%ﬂe_gg':ﬁﬁ'et?'a,soi‘ﬁe Eﬁ d
and/ or seni - hempiark thosephdiohtedralicUapdrtionr, fof eSaBpbledicohBls, such as
conbi ngki on wi tg one or nore further active ingredients. The

i nventi'on f ufMeiBRRYIY qibanglear 2midasdsueireAtEVIE ohpe hydlingeaolyisisdstgeone

eraily carried out at temperatures between about 0 and 100° and pressures
between about 1 and 200 bar, preferably at 20-30° and 1-10 bar. Hydro-
genolysis of the CBZ group succeeds well, for example, on 5 to 10% Pd/C

in methanol or using ammonium formafe (instead of hydrogen) on Pd/C in
30 methanol/DMF at 20-30°.



20conpound according to the invention and/or pharmaceutically usable
de- rivat tes and stereoisoners thereof, incl u ' S
t hereof | ky&?q“/?&fg%‘a and optionally excipients and/ or a ﬂgﬁiﬁﬁ{f’é&gﬁ
Phar maceuti cal formul ati ons can be adwinistered in the form of dosage
25uni ts which conprise a predeterm ned anount of active ingredient

per dos- age unit. Such a unit can corrpri se, for exanple, 0.1 ng to 3

, f bl .1 700 | ly.5 100
o & comountt BTSSR RoariirEh comBistRl RS ot LBYGT i on
treated, the gmetHErdoph cﬁﬁﬁﬂ'cﬁf‘tﬁéﬁ@*rﬁzﬂﬁ I%Qdfdrfé&aﬁﬁﬁ’e r\é@héﬁh? r@t?éigroups to

condition of the pati ent or phar- maceutical fornul ati ons can
adni ni st er ed @MHNE IGEOHRS. FPiExaToRlady Mrﬁgewlqmom&apevml@l or F’d/carbon

Gosage uni 1 MoArurat peleREsbef sdefRhEt BRanfCaRdRaally 40 dose or

part-ddse, asohugitipgtardestboymupintca earidgpgrdipng fraction thereof of
an active i ngredl ent. Furthernore, pharnmaceutical fornulations of

this type cafSkdi }ﬂﬂ@&é‘f@%ybgfwséypﬁe@@%@ Wik Aleohals gad&ral |y known in
the phar ”acelébw&]tmgrctarbéxﬁ gem ; e di€3h ofrlgé%tﬁta'noé@d SAHIO% argﬁgtilcﬁp

for adm nistration Via an U|ta exa

oral (i ncludwih douendhe.or sublingual), rectal, nasal, topical
(including b sublin | or transdernal), vagi nal or par ent er al
(i ol udi ng. o G0l SarbbR AP I TP TS EERIPIS. HMELARANG 25 G 0D HEIM B VA Frf O
met hodd0 Such, h@%é?-'{r\%‘(ér?’mF SR %r/cmbgé’ﬁé sgté@é}ﬂt@%%ggfvﬁ’&en §3meS100°

aknown in the pharmaceutical art exa I'nin he "acti ve
i ngr edi ent wiRuhtheheor digei @mr(osa)no_lior ayjroxgrgroaps cﬁ’h@ermmjed @rab con-

formul ati ons adapted for oral admn tralonc 5stered
as separate dﬁpf@hﬁgﬂ@@pgj@&f}gﬁﬂ@f%ign %ngﬂﬁé‘g‘d@ro&%ﬁa -UgiRgan
ders or gran%h@ﬁbst&giédté%sﬂfuté&l§@®Pﬁélﬂﬂ§, ddaR@ %BH§| %aﬂgﬁeﬁg keHe

| i qui ds; edible foans or foam foods; or oil-in- |qU| si ons
or water-in- @Uph lisgli¢tlommetsaoaor TﬁTmﬂ@/orﬂoﬂh@peaqmlnee df a tdse, sasle asf

oral adminis £ f a tablet, or ca

active- ingre#eqh{’lgﬁg 8h8HE'd'§3na &TE5HB %%%bm%rgﬁlé F!H}“&ﬁbon toxic
and phar nace@theetibavapsentainged Baf by MethadSAhichsatekmdsun fothe person
exanpl e, et hanol gl ycerol, water and the |like. Powders are prepared

by conm nuti RIIEAET #nddund to a suitable fine size and mxing it

such as. for Teanariorls EHfied pBPh BRIV SBRen o ALl P a R et

starch or rralemtﬁtplby Aditlaveisoroptéisreriasi ve, di spersant and dye may
l'i kew $ esent. Capsules are produced by preparing a powder
m xt ur e as d%grrpggfdprhﬁd;@ﬂcularly 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°.

The invention also relates to the compounds of the formula |l

25
R1
l
R3 R 0 N\R2
X 0 Il
30 N—R

in which



30and filling shaped gel atine shells therewith. didants and

| ubri cant g, SYGhkegs, for exanple, highly disperse silicig-pgbRiododss:
magnesi um stearate, cal cium stearate or pol yethylene glycol in solid

form can be added to the pow 41 déf m xture before the filling
operation. A disintegrant or solubiliser, such as, for exanple,
agar-agar, calcium carbonate or sodium carbonate, may |i kew se be

added in ord @ inpr t: i il f e I fit

t he capsul e ﬁ;shbeen tg%gjri.lnﬁe?érﬁ%aeldng?ﬂlfgh% aﬁptljéjge}sfj?@%bg%mﬁ’e e@'hlﬁlt,or
sui t abl e bi nders, | ubr{@dstAr,and di sintegrants as well as dyes can

| i kewi se be [ncorpgosated into the m xture. Suitable binders incluyde
Staroh. gol aft MO Rt uEGEIRIGuI (el GoTado wibeh RerpRdorglege abe dinote a
beta- | act ose, sweet encgsu e, AOHMIREE Br aRthii@aRB o KiRycikDh BBt cle,

rubber, such as, for exanp acacla, tragacanth or sodiu gl nat €,
car box?rret hyl cel | ul osewhpil pay lvphtzire aglistbet 1 tavdxXe ) aaddridhatdm&kand The

| ubri t dinth . i ncl ud di | eat e, i
s e I MR Bias ey T ate. S TR aR S SR,
chloride and the |ike. ((j]qgnﬁé@lr(rgﬁggf\ggw n@q’u@iz)m}\ @IIIQ)H_@ILIBQ

h
restricted thereto, 15starch, ul'ose, agar, bentonite,
xant han gum and t he | i KeH)TGOQRLICH S GROA, DDA, BA'GPA, EPNEkanpl e,

prepari ng a powder m X and tiNg . I Y- Qf,€SSi t ] Xt ure
addi ng a | ubri cant andbgfhﬁi—léi ﬁ%&nﬁ@ﬁ@b{?@ééﬁﬁéaf’ﬂ}ége'r#ﬁagbﬂ?ﬂt%xyé
to givd0tablets. A po eh),m xture is prepared by m xing the conpound
tcommi nuted in.a suitable manner with a diluent or a 20 base, as

descri bed ab&eR and opé¢lbriadesersently #f snadmotheruganais, Hldal, x &apkletet,

car boxynet hyl cel | ul ose j ' - 516

pol yvi nyl pyrrol i done, (aC@55@10?gFg)é?Orlggago(g%)”@Ggﬁ%%oNﬁoB exanpl e,
paraf fin, anRikserRti otogatiosl wittatrer C soeitoashiclh Geyexemdreiedaalso denote a
guaternary salt, and/or an absorbent, such as, for_exanple

bentonite, kaolin or q?%té‘f%tPG_rﬁrWéébﬁﬁfteéi.m?ﬁ@cwﬁﬂ%’rcﬂpﬁﬁf@@@}@ﬂ% wigh
be grangl ated by wetti Hﬂag' éon‘féih%ﬁrtlﬂbpqq& RUehafior é%‘i?rﬁé,aa'ml\ﬁhich is

syrup, starch paste, acadia nucilage or Sol utions of cellulose or
pol ymer nmaterial s and pnedsstitged tor rhoromgti- r siisabatitubsd by Hallt &) (GHj)y@H,

ochi ne, givi ng 1 unps. B G H oSG PO JEBrbeskeR, hladR
form granul es. The graNW'@@A?’Q}EﬂQHQeCPNQ{A C@QWVO@?%B%&%{HE&WH}

acid, a stearate salt, talc or mnéral oil’ Tn order
sticking to the tabl et =Basarbanyhoxygen), The | ubricated m xture is then

pressegpto give tabletsg, The.c nds according to the 42 invention
can al so be lE{onbi ned \Aﬁ?ﬂ‘)tgsft?'g?ﬂ)“&q%m“i@’?Wért exci pi ent and then
Ppressed direptly to gidendeBlcboRAM t hout carrying out the granul ation

or: dry-pressi ng steps. A transparent or opaque protective |ayer
consi sting ofR"a shel | aderelgbifmg | ayer, a layer of sugar or pol yner

mat eri al and gl oss | f nmay.b esent. S, can _be adde
to these coafl ?ngs in o%@?te? %hﬁﬁlggﬂﬁabﬂ{h&ﬁég‘??%\f‘:gﬂ??@/tgylb@?/l%%“ﬁ eac
di fferent dosage unitsof @high i iuaibLkstituRdC Br Afono Qdi-, eHaREER orSrithd Wt-
syrupszgnd elixirs, can be prepared in the formof dosage units so
that a“given quantity BiesPyLedial Erid)iOA, (CH2),OH, (CH.).CN, SA, SOA,
SO.A, NO,, C=CH, (CH2)oCOOH, CHO, (CH3),COOA, CONH,,
CONHA, CONAA', NHCOA, CH(OH)A, (CHa),NH,, (CH2).NHA,
(CH)aNAA', (CH,)sNHSO,A, SONH(CHa),NH,, SO,NH,,
SO:NHA, SO2NAA', CONH(CH,),COOA, CONH(CH,),COOH,
NHCO(CH2),COOA, NHCO(CH,),COOH, CONH(CH,),NH,,
CONH(CHz)nNHA,  CONH(CH_),NAA', CONH(CH.),CN and/or
(CH2)nCH(NH2)COOH ,

30



10 specified amount of the conpound. Syrups can be prepared by

di ssol vi ngyd fee1/6g0830Uund i n an aqueous solution with a supdRP10/006537
flavour, while elixirs are prepared gging a non-toxic al coholic
vehi cl e. Suspensi ons can be fornmnul at by di spersion of the conpound
in a non-toxic vehicle. Solubilisers and enulsifiers, such as, for
exanpl e, ethoxyl ated isostearyl alcohols and 15 pol yoxyet hyl ene

sorbitol ethefs, preseq¥abtedesmohbayPbicy@rMEdtiingsd, witehurafed dPdromatic
exanpl e, peppermnt oil or natural sweeteners or saccharin, or other

artificial sweeteners baterecysle haengdae 4 Nk@wpr@ope afaasdwhithemgy H&ge

unit fornulations for I 1 Qi | on R I ) -
20capsul ated in m crOCQII%IHSE@‘%%?ZW@I%BE@?@I?‘J&?HH@%&W%@ CB&e@z&lr‘ ed
in such a way that thephehgaSH, BSOBMA ansleNr CNSIGDAEGOGAICOOTHhenzy),
exanpl ¢, by coating or _enbeddi an of particulate material in polyners,
wax and the like. The é@eéf@Nﬁ@,tQDtWéz,iNIﬂ:erN%nNéﬁd NECCA,

sol vates and physio- 2 Iﬁb I L&t ) J ives thereof can

al so be adm ni stered iﬁl eg?oérn\rér{]@;fut?it(%&g@gh%@glg}é\%ry systens, such

as, for exanmpl, &’ snull each,liadepdratentesif ohesanditeargdenstel arbnahdiasd or
icl I til I icles.. Li be f d f

Vot ue ohocpnl | p oe- PRSI SEviaRuhaD L Soret i 1 T ot e

st earyl am ne or phosphaty i I L bQei

i ndi vi ﬂﬁal carriers to@w&%ﬁhgﬁg’a@om%%cﬁ?%%%f%oggﬁﬁpl Iggi_eeﬁrh@ﬁt,

conpounds can al so be aoﬁ/pr,ei:j adadlitewl, 483 B gpomsmeryg basepcgdthyd and/or Cl,

‘medi canment carriers. Such p rs may, onpass

po: y\éi gyl pyrrol i fjonteh BWJ) 'C%%hgﬁgﬁ,f"?%a ms,

pol ynydr oxypHepyl met hageysegd@| BPIENo! ,

pol yhydr oxyet hyl aspart am dophenol or pol yet hyl ene oxi de poly- |ysine,

substituted By pal m t ogenetedidkcdl €. 3Thd, conpounds nay furthernore be

coupled to a,.class of [j radabl e pol ymers which are suitable for

achi evi ng coRtrol I ed r%ﬁ‘g@g 10% g CI[}éd’di canent, for exanple polylactic

acid, Pély-epaillsaltsempeef.act one, pol yhydroxybutyric acid,

pol yort hoesters, poly- 10acetals, polydi hydroxypyrans,

pol ycyanoacryl ates and crosslinked or am phipathic bl ock copol yners

of hydrogel s: i i for

adm i 5t Pt | one QAR TRa0Y ahe 2he pREHERThoRTnGs ARINE adls KARRE] AR

ext ended, cl Usmsecaminditated bhovdkorihe epirbeiunts odthe foemiueci.pi ent. Thus,

for exanple, the active ingredient can be delivered fromthe plaster
by iontophoresis, as described in general terns in Pharnaceuti cal

Resear €0, 3(BharaBetkXPCiks and o toRgEUt i cal conmpounds adapted for

topical adm nistratrio fated as oi ntnents, creans,
_suspensi ons, Thetsaghspmpoudés accarding fiodhe inyeadivassandsd ased pr g, final
iaerosols or qils. . For the treatnent of the eye or other external
tissue, for BQ_QI‘?&IHJO%U@H téﬁ&’%ﬁ{i nd, FW%F%’?BI‘\%“Q 8 PIOMBRABPY
applied as t gl 68 oPthelsBERYmMMAUNGRGH ¢ torhﬂoﬁtﬂgir%%‘?m%eﬂclﬁhréwla%%ﬁﬁ to

give an ointment, the active ingredien
able salts, which can be derived from various organic and inorganic acids

25 and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds according to the invention are for the most part
prepared by conventional methods. If the compound according to the inven-
tion contains a carboxyl group, one of its suitable salts can be formed by
reacting the compound with a suitable base to give the corresponding base-

30 addition salt. Such bases are, for example, alkali metal hydroxides, includ-

ing potassium hydroxide, sodium hydrexide and lithium hydroxide: alkaline-

earth metal hydroxides, such as barium hydroxide and calcium hydroxide;



can be enployed either with a paraffinic or a water-m sci bl e cream
base. Al t@wmii ek, the active ingredient can be for nul gtegeiof@sye
a,creamwith an oil-in-water cream base or a water-in-oil base. 44
Phar maceuti cal fornul ati ons adapt ed or topi cal application in the
nout h enconpass | ozenges, pastilles and nout hwashes. 5Phar maceuti cal
formul ati ons adapted for rectal adm nistration can be ad- mnistered
in the form gfkafiyREBSHKBLIIES, BF eﬁﬁﬁfﬁépot@%iruﬁﬁé%&b‘éaénd 8bdUhRbicoNSs
adapted for nasal adm ni stration in which the carrier substance is a
sol id conpri pexidecaad gen@m\a@ammbams @Uphraslmp@“iomelcﬂethaholarmaramde

in the range ns tered |n

whi ch snuff PIZQ‘[ M]mq%g 1159%\/% "%P’(ﬁ“ H%?’ Q/qrgp?wé @Er}fﬁgg]gaes
from a cont agRelikemns ddlide. tth@h@@a\@@bf b@*téin%bﬁ%%@sfokﬂ@hé\ﬂﬁﬁw!a |

Sui tabl_e formul ati ons for adm nistration as nasal spray or nose dr ops

with a2l i qui @cilsaqdivien ealtsoa badeeneh by Higassg esaeompovreds with f
|
oot o at  BHEGTECRRRLY bhoe SHRETAGEL AL bR ALRIPL AR |

m sts, whi Chhgzaxm)gba tagides a4 ueth &y hydroged shioreles hodirogeassumidedr hydro-
di spensers with aerosols, nebulisers or insuf- 20flators.
Phar maceut i cSENfeFIAEI FPPbRUNAGAREIET aPSrC%E?@Pﬁa‘ljmacﬁﬁ“ﬁﬂB?rﬁé’f iBh@n be

apray formil SeARcnRgLe BFenbg AP andhERRE, adf sy BAg non P oR"

parent dPal  adtéspissth ats|erbmmamemjifodatea@laemmﬁmdatman@heam:ﬁﬂfenaieeand

i nj ection sol ﬁ}ﬁ{ ons Conprc{ﬁrﬁl’gﬂ ant i oxi dant s uffers, bacterjiostatics
C

and sol utes, M REGHIC S PHESRUIMRY sRliSoiheraot, siieaeaceiads, 6H| C
with the bl Oﬁgo@acb{éﬁe ragtfRbeplaldfe bﬁlécfr%ﬁé e&trat%”ﬂeﬁ?@é’tﬁeé’éﬁzg

non- aqueous sterile suspensions, which may conprise sus-

medi a and t hesmb@tesand'me fiks. nﬁﬂcard:oglg. plar Meeceadiog i aﬂ;cap@b!eracnd -addi-
si ngl e-dose se contai ner or e Ie seal anpoul es .and
35 vial s, andouPRreat PR rR i bEel Pirm s 15 ElleRTES 4optat
only tHé addlatilp@'tb Qaﬁgrhaﬁe %T@h‘aiee a%ﬁéftat%r hbhsbte, béRferRSaNBh S WBESY-
for injection purposes, inmediately before use Is necessary.

I nj ection solaie). bissilfael bisiditenbrasnidepbelyratedcampherate. dzamphattifonate,
It goes i t hoap PR HIB i R B oL oo Rt R R bR ol

ment i oned coosnatbuemiyarogdmhbepmfeatﬂrmﬂﬂadl‘&ba% odeoiBiirse, ehbeesul-
agents usual _in the art with respect to the partlcul ar type of

for mul at i on; TQHRiR, fupsrate, gafacteratetitom mucic acid), galacturonate, gluco-
20 heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate, hemi-

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

e
& i

hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, isobutyrate,
lactate, lactobionate, malate, maleate, malonate, mandelate, metaphos-

phate, methanesulifonate, methylbenzeate, monohydrogenphosphate,

25 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate,
pectinate, persulifate, phenylacetate, 3-phenylpropionate, phosphate, phos-
phonate, phthalate, but this does not represent a restriction.

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

30

include aluminium, ammonium, calcium, copper, iron(H1), iron(Il), lithium,
magnesium, manganese(l!l}, manganese(ll), potassium, sodium and zinc

salts, but this is not intended to represent a restriction. Of the above-men-



10nul ations which are suitable for oral adm nistration nay conprise
flavours. wiy idigbagautically effective amount of a conpoupdrebrolfeusss7
present invention depends on a nunber of factors, including, for
exanpl e, the age and wei ght of the huftan or aninmal, the precise
condition requiring treatnent, and its 15severity, the nature of the
formul ation and the nethod of administration, and is ultimtely
determ ned byioh8§ sbﬁ@,%rbf&eﬁ'é@?sojivé’rﬁ 1/ §anc5':’ﬂMﬁYﬁ’¥e a]ﬁQE}ﬁH@Fédlféesodium
amount of a compound according to the rnvention for the treatnment 1s
gener al | y i nanbepatassyemf andiiie alkabnd-earthyn&igl séltboalgiumeagéhmagneshen.

i pi - ent | d d t] Iy typically in th
from1 to 205Genide BEmealeqareRtaiskiD tha)menE Wik hee Aatired rath:
per day for @ﬁaﬁﬁﬁ&éutmﬂﬁbcé}ﬁbgl@ dtgank deth-toxidisadd Vclabwess of @riand

700 ng,. where this anount can be adrinistered as an individual dose
per day or USRI sesandensapd stiafy painesdedkstitgiedamiass, alsp iesladipbe,

two, three, fi i . S at the total daily dose
o the same. "ATLTalY b6 Bho SERIR Ahes BbRSmlodR, 2P Brtdon b
physi ol ogi cakh@nfemesirenédr ddamipl@biyifineheeemie, GaffeltR, @RlREprodhimed as
the fraction of the effective anount of the conpound according to the
i nvention pefhgine, N.N-dibaszygiiudersriamite diamzplrnglodisyclahexyamingl e
for the trea : i:1.LORS: QENLI Vg. .

i nvention fupﬁ@%%%ﬁﬁ%%‘?@gﬁgﬁdﬁé’%gf caﬁéhﬁ@%g@%@l gidﬁégﬁﬁqrgg& one
conpourdd accetrdimyg, ¢thandleniimy esthylencdiadiios, Ketymoetidlinal Nyethypiei-
'den- 46 vatiyves, solvates and stereoisoners thereof, including

mi xtures t heFdt SYFEMINS, GHFBREMUIRY Nistid|nea By di@RaMYIE 1 HRPTORY N Afekfo-
active ingrediqgpat ;ﬁ%m 1 asly bagr edi S LA -
pref erably chenot gﬁaﬁrﬁ)eut E% Sagg\ﬁﬁgé}ﬁylﬁﬁ%ig)r’cﬁn@ﬂ?a@%km@ewgﬁgﬁazme,

i nhi bit angi oietisldies pahntinagesinkj iccainize pyrioed, Hhaoktoapneddetifanblnour
cells; preference ,is,given here to VEG- receptor.inhibjtors

el udi hg. r oBaNy A Rer EifebVinion, RIS bR bisagion-
recept dbs, apsbtApgheEhrhhcAREnRANASTRY ! But thREX #EPIRSndd to represent a
anti neopl asti c agents "which can be used i n conbination wth the
conpounds ac&eftelin.to the invention generally include al kyl ating
agents, antinetabolites; epidophyllotoxin; an antineoplastic enzyne;
a topoi sonerase inhibitor; procarbazin; mtoxantron or platinum

coor di nat i onOeenbexisof the pheddrianrdraishivhiold ebh&irRb8sib ntf&jetontain-

sel ected fromthe foll owing cl asses:
Ing groups can be quaternised using agents such as (C4-Cy)alkyl halides,

20 for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C+-Caq)alkyl sulfates, for example dimethyl, diethyl and diamyl

g&,«w«

sulfate; (C10-Cig)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C4-C,)alky! halides, for
example benzyl chloride and phenethyi bromide. Both water- and oil-solu-

25 ble compounds according to the invention can be prepared using such
salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
30 nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,

meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-



ant hracyclins, vinca nedi canents, mtomycins, bleonycins, cytotoxic
nucl eosi deg 28 Pdolid ones, discodernolides, pteridines, dpyRePRTeHASkT
podophyl | ot oxi ns. 20Particul ar preference is given in the said

cl asses to, for exanple, carmino- nycdi’n, daunorubicin, aninopterin,
met hot rexate, nethopterin, dichloronethotrexate, mtonmycin C
porfironycin, 5-fluorouracil, 6-nmercaptopurine, gentitabine,

cyt osi nar abi i o] ; i I i I i

cuch a5, for apaal e R S AR B PRI Ry kS AR R,
25nel phal an, bui titi¢ sswotrietendeddo irspresent 4 eastostiahi. ne, vi ndesi ne,

| eurosi ne and paclitaxel. O her preferred antineoplastic agents are
sel ected fromthe group estranustine, carboplatin, cyclophospham de,
bl eonyci n, gamwel 4ddiadgitioh2Ha 5 BasicBRInRMR RIS a&W&ﬁ?%@m@%@mmam

t hi ot epa, cytarabin, idatrexate, trinetrexate, dacafbazine,

L- asparagi napesparepydiringtingihedrae basa Igrm o centant with a sufficient

bi | i ne, .hical i de, fl ide, | i de,.. .
oy 1 dobenz o, AT gEhe Bt tALASH, cashd B omaloRpEMecRil e comsn-
2011/ 06087 3PEdhERAQAREL TBRIfectBadd Bar Bé@é@é@é’re@é&g}( bahgihgthé %aﬂffér%

(kit) consisting of separate packs of (a) an effective anount of a
conmpound accdtaicegtach withea baseand dsrlating die feabase Bus coaventianshpian-

derivati ’ I ) . . . _
her eof. 1 n altrri fge BAS I RAT AP ITS BekHEL Sheet Tt BPuPbaiitifg
medi cartént - asblt femsitiieesifonith rebpecs Rt cartaimbhysisasptiobahics, satt ak oIS,
isuch as boxes, individual bottles, bags or anpoules. The set may, for

exanpl e, conpHitsid RYBRPaVENtENf i pUPBescddhe sventpni hyveveretessaisve
anmount of a ﬁm@ i b i I
phalrjmaceuti cg) y usa%%é%%oﬂd\r}gttbgéés%}%s%'%gr{étgs@éagr??agfgrt%%rleggrrer S

thereof, including mxtures thereof in all ratios, and an effective
amount of a further nedicanent active ingredient in dissolved or

| yophi | i sed f‘»&wnﬁwﬁ@&ﬁﬁam@%ﬂm&ba%%%magieana@es@ﬁdﬁw galigof the
phar madéut i cabrifluh¥g dcBefdRt fMRe ih MR 1B Il

humans, in the treatnent gﬁﬁbdi seaslegé?tn icfﬁnﬁgg&gmp'ﬁg@# gF ?m?S’The
i nventi on t heych ebatlieali metal$and sékatihetdsethcmetrisi nd srgesioanhimegs. tRoet he

i nvention, apd ar naceuti cal | abl.e derivatives, solvate nd
!st \ér eol- i 'sorre?%rr%:meg%ﬁa%? heawa'ﬁcr&go%ﬁ?%’r@r @é’/ﬁéh@&?”ﬂ Ry éf"‘%ﬁg?df or
the prepar at begarié amin@dbRANENLdiboRZ %’cﬁyfeh@éf-a‘ﬁ‘ﬁﬂé, a{[?ﬁyp‘f&?aﬁﬁé, didline,

whi ch the inhibition, regulation and/ nodul at1 on of HSP90 pl ays a
rol e. The pr &igdRanolaiing.icthylenediapus dy-matbykidalutarine arshpocains.
accordppg to the invention and/or physiologically acceptable salts
and sol vates thereof for the preparation of a nedicanent for the
treat ment of Thereise-sidieaseslts stgddidoniurRisBRbRIIng kP IRSAVERI®h are

irnyxosarcoma, |iposarcoma, chondro- _
' prepared by bringing the free acid form into contact with a sufficient amount

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

25 contact with an acid and isolating the free acid in a conventional manner.
The free acid forms differ in a certain respect from the corresponding salt
forms thereof with respect to certain physical properties, such as solubility
in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.

30

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

which is capable of forming pharmacesutically acceptable salts of this type,



48 sarconm, osteogenic sarcoma, chordoma, angi osarcona,

endot hel i Qep§PER@s73 YMPhangi osar cone, | ynphangi oendot hel p O5ap 598186537
synovi oma, mesothelioma, Ew ng's tumour, |eiosarcom,

r habdomyosar coma, col on carci nona, péﬁcreatl c cancer, breast cancer,
ovarian cancer, prostate can- 5cer, squanous cell carci noma, basal
cell carcinoma, adenocarcinona, yringocarcinona sebaceous gl and
carci noma, pgpd IHV@EMOI‘F%TS%‘ é&@b'&@f[éﬂa@@ iCANARBIe salt forms
cyst adenocar ci nonas, bone marr w carcino ogem C carcl nona,
renal cell ca‘rodmdmrfare*mpaieobﬂartﬂalté ejlmmtatecdﬁumta dicheyliiode, cdinom,

sem noma, enbryonic c .I'CI nona Ocervi cal
testicul ar tahéﬁﬁ’hatfau '&%MPHQ%@W'PP@ I?Utjfrt'fﬁgjs ggt '@fenc%éintﬁ repre-
bl adder carckBa®RrefBhidre! i al carcinoma, gliom, astrocytonm,

medul | gbl ast oma, crani opharyngi oma, ependynoma, pineal omg,
haenangloblastona acoustic neurona, oligodendroglioma, meningiona,

I t bl ast , euk I h ;
mul ¢1pl e 15 SRR i S G 3R T B B e BT Resoy RHekT
di sease; Vi r alagdusieaBesccepiasie shitinvhedreBatthepPRclicn RehRER &8l nidaan
the group consisting of hepatitis type A hepatitis type B, hepatitis
type C, infl aéh\z%mgmlaabwﬁ@h QIRRATIRESrAISOMReL PG ceordifigte thegevantion in
HSV- | h t
cehovi 1us. v SRR S bR sl b1 Emiblar iRl oo BB Bons nBRaded S

papi | | dRavi r pharmagshiestio popeftjdsosre i mweuﬁgre@%m@@mﬁauéd wathitBe free
évn rus, hunt agérus Coxsacki e virus, irus, neasles virus,

rubel I a vi r u¥ormpsl the agtivednanediens Ofﬁ‘ﬁﬁﬁ’d&%ﬁa& fermof the agtl\teylﬁgrthent
(HV-1) and [y réa‘rli@?“‘f‘ﬂ%?ﬁbﬁh? IC\él %céé‘( Ble! gc?ltgﬁ In{dr e aé@fe ne
I'seases, ~25suc

SUppI’ESSI on |n ranspl an on |n uce

r heurmat oi d ardidmt lctansalscaptd\m:m thiepstive, mgtddmeqﬂ:lfer el frsoidne WItIV@eIeiler a-
t osus, psoriasis i nfl ammat ory bowel di sease;

bet I
qe/ste T f.ugfggﬁey @%%%P@Q%Wﬁv%ftﬂ! Hofa%\feoa@w@rsﬁa cgp@NeRdavedt
exanpl é5 di ab@&mermuéme%%e H%eeaﬁﬁéfﬁ&s o B IR %ré%nehP”ﬁHr

angi ogenesi s; infectious diseases; auto ne di seases; I7sC

pronoti on 30reeﬁpa¢ét@/éstlwepewtatefﬁoacyf indhedenlgt i ¢ di seases, such as,
for exanple, scleroderma, polynyositis, system c |upus, ci rrhosis of
the liver, keloid formation, interstitial nephritis and pul nonary

fibrosis; 48chRourRIRRERRSNgEs HelinlEntioh hig w&ﬁfﬁudmng%@mmmé-,

in partlcul ar, the growmh of cancer, tunour ‘cells and t
met ast ases aRdlaasBuchise endimeay acearbingly oecurinvariouhenaomariafems.
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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 &cids, such as the R and S forms of

tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,

30
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Pharmaceutical formulations can be administered in the form of dosage

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

30 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
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gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
10 or intradermal) 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) cr adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be admini-
15 stered as separate units, such as, for example, capsules or tablets; pow-

ders or granules; solutions or suspensions in agueous or non-aqueous

liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oll liquid emulsions.

20 Thus, for example, in the case of oral administration in the form of a tablet

or capsule, the active-ingredient component can be combined with an oral,

PN

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

25 pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.
Capsules are produced by preparing a powder mixture as described above
30

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 fo the pow-
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der 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 medicament

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-

é 10 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 chioride
and the like. The disintegrants include, without being restricted thereto,

15 starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-
fating 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

20 base, as described above, and optionally with a binder, such as, for exam-

ple, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a

P

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 mix-
25 ture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative to granulation,
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
30 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
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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-
pressing steps. A transparent or opadque 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.

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 agueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, presarvatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

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.

The compounds according to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form
of liposome delivery systems, such as, for example, smail 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 *hereof can also be delivered using
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monoclonal 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 biodegradable 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 hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms
in Pharmaceutical Research, 3(6), 318 (19886).

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 formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
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 suitabie carrier, in particular an agueous solvent.
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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.

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
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in

single-dose or multidose containers, for example sealed ampoules and
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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-

mulations 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 treatment

. 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-
mined as the fraction of the effective amount of the compound according to
the invention per se. It can be assumad that similar doses are suitable for

the treatment of other conditions mertioned above.

The invention furthermore relates to medicaments comprising at least one

compound according to the invention and/or pharmaceutically usable deri-
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vatives, solvates and sterecisomers thereof, including mixtures thereof in all

ratios, and at least one further medicament active ingredient.

Further medicament active ingredients are preferably chemotherapeutic
agents, in particular those which inhihit 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.

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

complexes.

Antineoplastic agents are preferably selected from the following classes:
anthracyclins, vinca medicaments, mitomycins, bleomycins, cytotoxic
nucleosides, epothilones, discodermolides, pteridines, diynenes and podo-
phyllotoxins.

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, podophyliotoxin or podophyliotoxin deriva-
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
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,

pyridobenzoindole derivatives, interferons and interleukins.
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The invention also relates to a set (kit) consisting of separate packs of

(a) an effective amount of a compound according to the invention and/or
pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,
and

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

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

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

USE

- The present compounds are suitable as pharmaceutical active ingredients

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 accerding to the
invention, and pharmaceutically usable derivatives, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios, for the preparation
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-
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sarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endothelio-
sarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, 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, lung carcinoma, small-cell lung carci-
noma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma,
medulloblastoma, craniopharyngioma, ependymoma, pinealoma, haeman-
gioblastoma, acoustic neuroma, oligodendroglioma, meningioma, mela-
noma, neuroblastoma, retinoblastoma, leukaemia, lymphoma, multiple
myeloma, Waldenstrém'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-1), herpes simplex type Il (HSV-I1},
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 I (HIV-1) and human
immunodeficiency virus type Il (HIV-11);

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

interstitial nephritis and pulmonary ficrosis:
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o causal factor, such as, for example, scrapie, Creutzfeldt- Jakob disease,

Huntington's or Alzheimer's.

- The invention also relates to the use of the compounds according to the
15 invention and/or physiologically acceptable salts and solvates thereof for
the preparation of a medicament for the treatment of diseases of the central

nervous system, of cardiovascular diseases and cachexia.

In a further embodiment, the invention also relates to the use of the com-

20 pounds according to the invention and/or physiologically acceptable salits
and solvates thereof for the preparation of a medicament for HSP90 modu-
lation, where the modulated biological HSPS0 activity causes an immune
reaction in an individual, protein transport from the endoplasmatic reticu-
lum, recovery from hypoxic/anoxic stress, recovery from malnutrition,

25 recovery from heat stress, or combinations thereof, and/or where the dis-
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

30 cardiac arrest, asystolia and delayed ventricular arrhythmia, heart opera-

tion, cardiopulmonary bypass operation, organ transplant, spinal cord

trauma, head frauma, stroke, thromboembolic stroke, haemorrhagic stroke,



"Nonpol ar" gradient: 20% of B --> 100%of B: O min to 2.8 nmin 100% of
B: 2.8 m W@PIRIEH n 100% of B -> 20% of B: 3.3 m n to BCHWERIMO/GHS3T
I no further information is providedgregarding the retention tine
"standard" gradient is used. WD 2011/060873PCT/EP2010/ 006537 55
Exanple 1 Preparation of ethyl

212- am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-yl Jace- tate
("Al") and cerebral vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epi-

_[ 2-ami no- 4- (i.soi.ndol.i ne- 2-.carbonyl ) qui nazol i n-6-yl i.acetic .acid
2 {2 o agndel ez sstbon Lo beeal e aley cpcle
g of Na2SO4 adigeabeadidftngdnd diQ@aé@,W&rdpﬁiéﬁa’tér@?&lé‘ﬁosﬁ@é{ for He

mn. A solution of 20 g of ethyl 4-am™nophenyl acetate h | ori de
in 100 ml of n@Alsfiress. added to this solution. 19 g of

hydr oxyg ammoni um chloride in 50 m of water are added to the _
resul tant suspension, and the mxture is stirred at 60C for 90 m n.

The nixture ils afubbens@nbbimant! Pesevésticiogkeo réldfdg tMBIBR & the com-
precipitate deposits. This 20is filtered off, washed with water and

dried at 40CPPHNGRAGEOIHINY 16 thedpersivnanidar pasidagicaleaceeptable salts

0010 ol R e VIR AU B Bl S e

phenyl acet at ef @etiaemia as a consequence of c?rdLac arlrest, asystolia sénd delta ed
244-[[ 447/ E) - 2- hydr oxyi m noacet yl ] am no] phenyl acetic acid in e
ratio 11:% 1. 7)"?”%5@%%%?@5% §AManReation, Zargippulmangyy bypass operation,

214- [ [ (22 E) vigdly faRaMhAi, QBREEEYd fradih D 5911 CElBkE) %?Hbdg? fan
(2-14-[[(2Z Efq Z-ﬁygg%xﬂ’ %Pﬁ%a%%{etdytﬁ - a‘mﬁého gﬁéeﬁlr?%r gﬁ:ret?e’(;[ham er‘ﬁﬁﬁ
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-

15 trophic lateral sclerosis (ALS) or neonatal stress.
Test method for the measurement of HSP90 inhibitors

- The binding of geldanamycin or 17- allylamino-17-demethoxygeldanamycin
20 (17AAG) to HSPS0 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-labelied 17-allylaminogeldanamycin, [3H]17AAG. This

25 filter binding test allows a targeted search for inhibitors which interfere with
the ATP binding site.
Material

30

Recombinant human HSP90« (E. coli expressed, 95% purity);



WD 2011/ 060873PCT/ EP2010/ 006537 56 Step

2: (2, 3- Di ®%@®20218608fhydr o- 1H-i ndol-5-yl)acetic acid 5  1RCHER0GH/0GRY
m'xture obtained fromstep 1 are addeg in portions to 30 m of
sulfuric acid (98% at 50C, during which the tenperature rises to
120C. When the addition is conplete, the mxture is stirred for a
further 15 m n and subsequently poured into 400 mM of ice-water. The
resul tant pr é3HPiI7AAG (1%-aflylamincgaidanaroydin, wykeinai2th’ MabpecifiDagiing

at 40C in vaguo,gi 1284 1 f (2, 3-di,0x0- )

2, 3-di hydr o- i1%&§T65%/ﬁg@tq\®raﬁ?ﬁ;I\Rfﬂ-_fl\%)’r etention time: 1.11
mn; 1H NVR (HEORE SHitter DW@@@%MAHEP)ES,S;H pProYs rﬁwmfm@l,,ss]m).@%)
1.8, 1H), 7.42 (d, J = 1.2, 1H&, 6.88@2. , 4 =8.0, TH), 3.59 (s, 2H.
4 g of (2,3- Mdliecreentd thyamofiter plateiMiipprg,ddAFBHQR58).ar e di ssol ved
in 10051 20 of ethanol, and 300 ng of toluene-4-sulfonic acid
nonohydrate are added. The m xture is heated at 80C for 1 h, and the
sol vent is sibsthgaient|y renoved in vacuo. The residue is taken up in
100 M of water and 100 ml of ethyl acetate and stirred at 60C for a
further 12 hThEes-tel thicfotin® MRy plabs SRslfiksly MgigaRH S coated with 0.1%
hydr ogencar bonate, and the organic phase is separated off. The
aqueous 25ph&§eolyetiydeniedne further twice with 100 ml of ethyl
acetate each tinme. The conbi ned organi c phases are dried over sodium
sul fat g fil tléeddstisdasiepontumibrttbe doliowesg conditiensto, giving 4.1 g of
éthyl 2-(2, 3-di oxoi ndolin-5-yl)acetate; LC-M5 retention time: 1.09
mn; RECNOR (€rbpBrattiz 2SO d6/ TFA-d1): 5 [ppml 7.46 (dd, J =
8.1, 1.8, 1H), 7.40 30(d, J =1.2, 1H), 6.87 (d, J =7.9, 1H), 4.06
(9, J = 7.2, R¥dktiod 1iad: 30 miH) shakidga{g800 gy 7.1, 3H). WO

2011/ 060873PCT/ EP2010/ 006537
Test volume: 50 pl

Final concentrations:

15 50 mM HEPES HC], pH 7.0, 5 mM MgCI2, 0.01% (w/v) of BSA
HSPO0: 1.5 ugfassay
[H]17AAG: 0.08 uM.

20 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)
with scintillator (Microscint 20, Packard).

25

"% of control" is determined from the "counts per minutes” values, and the

IC-50 value of a compound is calculated therefrom.

30



57 Step 4:tert
5- ( 2- et hoX§RQ 3!
dir-tert-butyl

But

2-(2, 3-

UQ@@%/%yI) 2, 3-di oxoi ndol i ne- 1- car boxyl at e PCT/ED10pp68}7
di carbonate are added t®9 549 ng of ethyl

di oxoi ndol i n-5-yl)acetate and 15 ng of 4-di net hyl am nopyridine in 20

m of 10t etrahydrof uran,
12 h,

23C for
IS processed
("nonpol ar"

244- (tert- butoxyca onyl a

The sol vent

er directly; LCGM retention time: 2.02 mn

ltl

Iof the f

OB Ry

soln

and the m xture is subsequently stirred at

is renoved at 23C in vacuo, and the product

rpula 5acclonil|ng t8 the invention

acetyl) phenyl | acet ate 252.2 g of isoindoline are added to 5.9 g of
tert_buty| 5 et hOV\I 2 xoet-hyvl) ’) 3 di-oxoindolinhe- |-Ca[ng¥| ate
in 100 m of tgPWHPd\ﬂ%ran s t ha nbeERoEnddNG bsequeh@tsby stifrred
at 23CHor 1| m-e\ of Vet i s removed T V'ﬂg"il and—the lngl dueii s
purified by columm chromafography, gilving 4 g of |et hyl [4-(tert-
but oxycar bonyl am n§2"3- (2} i soi n&ol i n-|2-y1- 2agzvacet|yl ) pherggl | acef at e;
30LC- M5 reteptiontine: 250 nmin (“nonpolar” gradient) \AD
2011/ 060873PCT/ EP26Y0/ 006537 SBBStep 6: Et hyA23" B
2- [ 2- am no- 4f(TSofngpt T e 2=car gonyt)qui llaa}g\'?'h.u- 6=y} B
"A5" A "A25" B
10 1] Ll "
¢ AB B A28" B
- 11A7u B ||A27|| B
“AB" B "A28" B
llAg“ B nAzgn A
||A1 Oll B ||A30“ A
15
llA11|’t B IIA31|I A
"A12" B "A32" A
"A13II B IIA33" A
IIA14II B 1IA34H A
"A15" B "A35"
20 A35 A
“A16“ B r!A36u A
é ||A1 7|| B HA37|1 A
IIA1 8" C IIA38“ A
I!Aalgll B IIASQII A
25 HA2OII A IIA4OIF B
Compound No ICso Compound No. ICs0
IIA41II A "A61“
HA42I| B ”A62“
30 IIA43|I A ”AGB"
IIA44II A “A64"
"A45!l A "A65”




aéetate " % 4.9 g of ethyl
244- (tert“ﬂh% $9%987bony| ami no) - 3- (2-i soi ndol i n- 2- y1- 2- oxBCHEB%WW%ﬁ?n
yl'l acetate are dissolved in 100 nl ofszacetonitrile under argon. 1.7 g

of 15caesium fluoride are added, and 3 m of
bi s(trinmethylsilyl)carbodiimde are added dropwi se to the solution
over the course-of 5 mn The mxture is stirred at roomtenperature
for 15 min, and 20A46" of Hi chl ordnet hane aréﬁﬁhen added. After
addi ti on of 26—m ..ﬂ4 hydr-pehtortg—actd \J.IV},,A he—prioduct—preetptt at es
out as white|solid. EOYie d: 2.8 g (69% of 9'17hyl

2-[ 2-am no- 41 (i soi'padgt 1| net 2- car honyl )lqui nazagpn- 6- [yl acetate; LC{ M5
retention tipe:—1.49 nmin;i1H NMR (500 MHz, DMBO-d6fiITEA-di): 6 [ppni
7.95 (dd, J £ 10.7A4979, pH), 7.72 (d, J ="868 1H)|, 7. 43 (d, J :

7.5, 18, 7. b9 ttrsdi =23 ——2H—720=ffh—253—=7-3—31H)— 5. 02
(s, 2H), 4.75 (s, %éﬁj 4.05 (q, % = 7 I-61‘7b3 83 |(s, 21-1), 1.13
(t, J =71,/ 3H). "Aep ATT" T

7: 242- Ani no- 4- (i soi ndol i ne- 2- car bonyfit qui nazolln 6-lynacetic acid

("A2") WD 20111086823PCT| EP20101006537 5YA72"

!!A53H A IIA731|
"A54" B IIA74!! B
. 10
i F!A55ll A IIA75II
"A56" A "A76" B
"A57" A "ATT"
IIA59“
15
IIAGOII
ICs6: 10NM-1uM=A
20 tuM-10uM =B
> 10 uM =C
Above and below, all temperatures are indicated in °C. In the following
examples, “conventional work-up” means: water is added if necessary, the
25 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.

30
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242- am no- ol i ne- 2- car bonyQqui nazol i n-6-yl ] acet

dissolved in 40 ml of tetrahydrofurars4 and 25 m of 2N sodi um

hydr oxi de sol ution are added. The m xture is stirred at 23C for 12 h,
evaporated to dryness 10 in vacuo, taken up in 10 m of water and

adjusted to Q_Slé&ﬁj ng.? m of 25% hydrochloric acid. The resultant
precipitate i Fep H(H‘fsf and dried in vacuo. Yield: 2.0 g (80% of

2-[2-ami no 4M%m@wé!%u¥eméh&%}%|&éﬂﬁé@éé9béim? Mé\hret@rc@éuacrdwd
LC-M5 retention tine: 1.04 mn; 151H N d6f TFA-di): 6

[ppm] 7.96 (0120@ sermsgys@q) havmgzthe fqltoggng fgaturgs; ion smjrga electfosrpray

2r) . 4 76 (o P A5 e 10000 e Buriaatlontyaltads: g

242- anidno- 4- (emperdold:; Geo?cciavbgggln)mw nazol i n-6-yl | acet am de ( A3")
100 ng of "Al" are dissolved in 40 m of nethanol, and 135 ng of
magnesi umnitride are added. The m xture is stirred at 80C for 12 h,
cool ed, dilu iyl of water and adjusted to pH 2 using 25%
hydrochl oric acid. Tﬁe resultant precipitate is filtered off and
purified by Gulumm: Chranalitb@EEaRONIRPd8e 83004.6

2011/ 060873PCT/ EP2010/ 006537 09
212- am no- 4- groé‘fﬁrﬁdld&ihﬁ%s- Veﬁd%oﬁ}i‘}'@gﬁﬁé?&z%%ﬁﬁ 6-yl | acet ani de; LC- MB
retentit@n tine: 0.74 mn; 1H NVR (500 MHz, DMSO d6/ TFA-di):

5[ppn1 7.98 (dd, J =8.7, 1.8, 1H), 7.93 (d, J = 1.4, 1H), 7.73 (d,
8.5, 1H) Solvers Acd2Q (:03%g0f fornjc aci@p (dt, J = 517.9, 6.9, 2H),

Zoﬁﬁoﬁﬁd 1 SR RGPt i B6ilbony ) qul hazol i 60y1105, 5.
di fl uoropent anam de ("A4") is obtained anal ogously
"Standard" gradient:
15 4% of B - 100% of B: 0 min to 2.8 min
100% of B: 2.8 min to 3.3 min
100% of B - 4% of B: 3.3 min to 3.4 min

"Polar* gradient:

1% of B — 100% of B: 0 min to 3.5 min
100% of B: 3.5 min to 5 min

100% of B —» 10% of B: 5 min to 5.5 min
10% of B —» 1% of B: 5.5 min to 6 min

20

25 .
"Nonpolar" gradient:

20% of B - 100% of B: 0 min fo 2.8 min
100% of B: 2.8 min to 3.3 min
100% of B - 20% of B: 3.3 min to 3.4 min
30
If no further information is provided regarding the retention time, "standard"
gradient is used.



15Yiel d: 15 ra 169 LC-MsS retention ti me: 1.64 mn; 1H NI\/Ré

MHz, DVBOVUb7 #’6%? 6 [ppni (dd, J = 8.9, 1.9, lH), 7. BYT/ERZ 9*9’““6537
1.8, 1H), 7.52- 7.42(m 2H) , 736-5%23(m 3H), 7.00 (s, 2H), 6.03
(tt, J =57.0, 4.1, 1H), 4.99 (s, 2H), 4.67(s, 2H), 3.52 (dd, J =
8.5, 6.0, 1H), 2.09 - 1.56 (m 4H). 20 The conpound

1-[ 2-am no- 4- (i soi ndol i ne- 2- car bonyl ) gui nazol i n-6-yl ] cycl o-

but anecar boxam de ("A5") is obtained anal ogously Yield: 9 ng
(10%; LC M el é,iontlme 1.12 mn; 301H NWR (500 MHz,
DVSO- d6/ TFA- pm 8.03 (dd, J =8.7, 2.0, 1H, 7.99 (d, J =

1.7, 1 7. Fepdratidnof @i Mﬁédd@)l ﬁ@hbé]?é‘ﬂ)!g -
V\D2015?060873%%?8EP26010/@06;:%8%1 ( (lginadiite £ chuboRlijauinkdiin &yidee

) |_|)
5.10 (s, 2H) tatg (881) @and2-[2pmino 84030!rzd0#@e(&rpamy!)qumazohmﬁafﬂa@ﬁﬁic acid
2H), 1.997- (ggzn m 2H). Example 3 G5Preparation of 2-[2-amino 4
(1 soi ndoline- rbonyl ) qui nazolin-6-yl]-Nethyl- acetam de ("A6")

Step 1: Ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllaminc]phenylacetate

10

2
N OH OH
[
o _N HO N
— T LT[
o O ©
N 0]
<3 HE H

18 g of chloral hydrate are dissolved in 100 m! of water, 27 g of Na,SO; are

£,

15 added, and the mixture is stirred at 23°C for 10 min. A solution of 20 g of ethyl

4-aminophenylacetate hydrochloride in 100 ml of water is added to this solu-
tion. 19 g of hydroxylammonium chloride in 50 ml of water are added to the
resultant suspension, and the mixture is stirred at 60°C for 90 min. The mix-
ture is subsequently allowed to cool, during which a precipitate deposits. This
20 is filtered off, washed with water and dried at 40°C in vacuo. The mixture
obtained was employed in the following reaction without further purification.
Yield: 11.2 g (mixture of ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]-
phenylacetate and 2-[4-[[(2Z/E)-2-hydroxyiminoacetylJamino]phenylacetic acid
in the ratio 1 : 1.7);
LC-MS retention time: 1.22 min (ethy! 2-[4-[[(2Z/E)-2-hydroxyiminoacetyl]-
amino]phenylacetate) and 0.51 min (2-[4-[[(2Z/E)-2-hydroxyiminoacetyl]-
amino]phenylacetic acid).

25

30



50 ng of 'A2" are dissolved in 2 m of ethylam ne and irradiated in
the nicr OW V¥ER1°Di scover) at max. 120C for 60 min. THECHFRUYYSHY
evaporated to 15dryness in vacuo, thesresidue is taken up in DVBO and
purified by col um chromat ography. Yield: 8 ng (16% of

242- am no-4- (i soi ndol i ne- 2-car bonyl ) -

qU|nazoI|n6 N- et hyl am de; LC— retention tine: 153 mn; 1H
NMR (500 |sz del ﬁﬁgie@@)@- 2g3-yRyo-1Hoo pbé )@Ce-tlfsa@ 1.8, 1H)
= 8.5, 1H)
(d, J =

20 7.95 (d, J =.1.2, 1H), 775(dJ 748(d J =

1), 7.34(dt,}=186 69,I 25 '3, 1H). 507(90
2H), 4.81 (s, 2Hy, N N2 2H)IO =
7.2, 3H) Exanple ra IONOW

(1 soi ndoline-2- cart bony lin- 8 r © butyl alet a AT)
WO 2015/ 060873PCT/ EP2010/ 056537 62 100 "A2" are suspended |n 3
m of thionyh1ehlf tlendadresbhialiRe @ém@gpﬁodre]a%dﬂd tﬂ-%%rﬂﬂrféttwﬁ) tnf of
evaporated to dryness in vacuo, and the residue iIs en up In

of tetrahydr éﬂﬁwmacﬂfﬁ%%é(ﬂf &OF Gndwsngaw&im the tanmeraiur&)nse:ﬁ t03132QﬂC of
tert- butyla apd 4 of Ne i1s0 am

tetrahydro %ﬁ%’? [SZCCHT‘BFF?%’} K r tHFeéy&a&\éBSF glg&fntaé'd

dryness in veguge aeak@rpdma mtaq@b%n §ibb fvaAad Tl?l@:rr'efshl?éjnttﬁfeé‘ﬁlté‘t%ﬂs fil-
chromat ogr aphy. Y| el d 2-[2-am no

(i soi ndal i net qeéﬁbw@qdqugwataﬁ- @rwng aNdO e in bamy:i gives 8 def (2.8-di¢o-

(LT S Byt DGR o MGG B ) i o

?de JlH) 3 g MMR 3509 MH5 DM‘$O dgn‘m\ et 5F§pm%24483 d7d2&Hé)32)H)1 8, r?
— S!

9H) . Exanpl e754|_£ ﬁildr'eﬁa?r éﬁ)oﬁ 8§f(d2J Fzé Brfl Ho 345‘(3|(%c2

ne- 2- car bonyl ) qui nazol i n-6-y1] - N, N di et hyl acet am de ( A8")

15 Step_3: Ethyl 2-(2,3-dioxoindolin-5-yl)acetate

@] @]
HO% \/W\@ﬁ:
O — . O
@] O
N
N N

4 g of (2,3-dioxo-2,3-dihydro-1H-indol-5-yi)acetic acid are dissolved in 100 mi

20 of ethanol, and 300 mg of toluene-4-suifonic acid monohydrate are added. The
( mixture is heated at 80°C for 1 h, and the solvent is subsequently removed in
vacuo. The residue is taken up in 100 mi of water and 100 ml of ethyl acetate
and stirred at 60°C for a further 12 h. The mixture is neutralised using sodium
hydrogencarbonate, and the organic phase is separated off. The aqueous
25

phase is washed a further twice with 100 mi of ethyl acetate each time. The
combined organic phases are dried over sodium sulfate, filtered and evapo-

rated to dryness in vacuo, giving 4.1 g of ethyl 2-(2,3-dioxoindolin-5-yl)acetate;
LC-MS retention time: 1.08 min;

"H NMR (500 MHz, DMSO-de/TFA-d;): 5 [ppm] 7.46 (dd, J = 8.1, 1.8, 1H), 7.40

30 (d,J=12 1H),6.87 (d,J=7.9, 1H), 4.06 (q, J = 7.2, 2H), 3.63 (s, 2H), 1.17
(t, J = 7.1, 3H).



20HO N Nn2 119.7 ng of

0- (benzot 1)-N, N, NI, Nl-tetranet hyl uroniumtetrafl uoro
(TBTU), EIJO%S /Oé?fgydl et hyl am ne and 157.8 pl of 4-net hyI ﬁgﬁ@ﬁﬁ]@g%
are added to a solution of 100 ng of 37A2" in 1 ml of

di et hyl f ormam de. The mix- 25 ture is subsequently stirred at 25C
for 12 h. The mixture is evaporated to dryness in vacuo, taken up in

éh(TseoLPEiC;retgﬁgl Smfoﬁqrg%ugg%n@ fg'z%e Obyoe(fml)oga&t&%xoﬂ%hrge Yearbo oxylate

2-[ 2-am no- 4- (i soi ndol i ne- 2-car bonyl ) qui nazol i n-6-yl] - 0
30N, N-di et hyl acetam de; LC-MS retention tine: &.7 . 1B NVR (500
MHz, DMSO d6/ TFA-d1): 6 [ppm 7.94 (dd J =8.7,[i1.7 CQO (s,

1H, 7.73 (d, J =8.6, 1 48(d P = 7.5 1Hy, T:

23.3, 7.3, WD 2011/06 ‘ p3 6537 63 2H), 7.25 (/\g
Q7.
J =

1H), 53505 (s, 2H), 4.78 (sp 2H, _3.88 (s, 2+=+1), 3.38 (q
2H), 3.28 (q, J =7.0, 2H, 1. (tg J =7.2, 3H, 1.00
3H). The foll ow ng conpounds are obtai ned anal ogously: 5
2-[ 2- Ami no- 4- (i soi ndol i ne- 2- car bonyQqui nazol i n-6- A-N, N-d
met hyl acet amb@6 rh@oiBi-teat-botyl dicatborate éré@d@édﬂto 340 MEof S9! D4Rz, 3-

DVBO- c16/ TFA- di 7.89 - 7.84 ( 7.71 107.67 (m
7.41 (d, J = *;029'“% . %%@etetﬁan@ﬁ r@@n}ﬁ -djimgthylaminopyrdingdn 2§>m of

Z ?9 (1;00 SEi) WirdHydréftan, AntPtheSmixfliie is Subdedienti¢ Birred 19368 10 B h. The

1
71

5

solvent is removed at 23°C in vacuo, and the product is processed further
directly;
LC-MS retention time: 2.02 min ("nonpolar” gradient).

15 Step 5. Ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
acetyl)phenyllacetate

o ) @

0.0 Oy N

Y 0
o HN ||
0 N + = ¢
20 =0 NH

. 3 o

2.2 g of isoindoline are added to 5.9 ¢ of tert-butyl 5-(2-ethoxy-2-oxoethyl)-2,3-
dioxoindoline-1-carboxylate in 100 ml of tetrahydrofuran, and the mixture is
subsequently stirred at 23°C for 1 h. The solvent is removed in vacuo, and the
residue is purified by column chromatography, giving 4.9 g of ethyl 2-[4-(tert-
butoxycarbonyiamino)—3-(2—isoindoiin-2-yl-2—oxoacetyf)phenyl]acetate;

L.C-MS retention time: 2.50 min ("nonpolar" gradient).

25

30



242- Am no- 4- (i soi ndol i ne- 2- car bonyQqui nazol i n- 6-y11-N-et hyl - N- et hyl a
cetam de (" 3 15LC-M5 retention tinme: 1.59 mn; 1H NVR (500 Mz,
DVBO- d6/ T /S?%Pi 1060873 o 6 7.89 - 7.83 (m 2H), 7.68 (ddPCT/ER20§0/406537
2.5, 1H), 7.39 (d J =7.5 1H, 7.2%s(dt, J = 23.5, 7.2, 2H), 7.17
(d, J =7.3, 1H, 5.00 (s, 2H), 4,74 (s, 2H), 3.87 - 3.76 (m 2H),
3.40 - 3.23 (m 211), 2.96 - 2.73 (m 3H) .10 - 0.89 (m 3H);

m xture. 20 2 [ 2- Ami

rot ati onal

(i soi ndol i neéﬁ%@; bonyﬁf%lzr{gz%mnﬁ’ %‘(')?PFUO“”@ -2-carbonylhquinazolin-6-yl]
N-(2- hydr oxy yl acetam de ("All"); LC-M5 retention tine:
1.38 mn; lH%E%%EggBM DMSO-cl ei TFA-d1): 6 [ppm 7.92 - 7.82 (m
2H) , 770(d,J25 8. 6, w 7.43 (d, J = 7.5, 1H), 7.30 (dt, J =
23.1, 7.4, 2H), 7.21 (d, 7.3 1H), 5.01 (s, 2H), 4.76 (s, 2H),
3.96-3.84 (m 2H), 3.54 ( = 5.6, 2H), 3.44 (t, J =6.7, 2H), 3.32
- 3.295(m 2H), 1.12 - 0. m 3H); rotational isoner m xture.
30242- Ani no- 4- (i soi ndoli nef2- carbon hq |na in-6-yll-N-(2-hyer
yl)-N ethyl acetam de f’ 2] L'C- ret \on time: 1.46.mn;
2011/ 060873PCT/ EP2010/ 006537, 64 1H NI\/R (500 VHz, DMSO- 0169

[ppm] 7.92 - 7.82 (m TG ( J \Ij)o 7 43 d,
1H), 7.30 (dt, J = 23 .4Y2 721(d J 8,

2H), 4.76 (s, 2H), 3.9 38‘24(m 2H), 3.54 (t, =5 :
(t, J =6.7, 2H), 53832 - 3.29 (m 2H), 1.12 - 0.93 (m 3H); NH,
rotatiggal isoner 5m9<ture 242- Ami no 4

§|30|ndollne 2- ear bonyl ) qui nazol i n-6-yl] -

N42- di met hyl ani noet hyl ) - N-et hyl acet am de ("A59"); LC-MS retention
time: 1.26 min; 101H NVR (500 MHz, DMBO- cle/ TFA-di): 6 [ppm 7.99 -

7.91 (M 2H) 4.9 g & eftfld 2J4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-ace-

tyl)phenyljacetate are dissolved in 100 ml of acetonitrile under argon. 1.7 g of

15 caesium fluoride are added, and 3 mi of bis(trimethylsilyl)carbodiimide are
added dropwise to the solution over the course of 5 min. The mixture is stirred
at room temperature for 15 min, and 20 ml of dichloromethane are then added.
After addition of 20 mi of hydrochloric acid (1N), the product precipitates out
as white solid.

Yield: 2.8 g (69%) of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
ylacetate;

f LC-MS retention time: 1.49 min;

M 'H NMR (500 MHz, DMSO-ds/TFA-d+): & [ppm] 7.95 (dd, J = 10.7, 1.9, 2H),
7.72(d, J =8.6,1H),7.43 (d, J = 7.5, 1H), 7.29 (dt, J = 23.7, 7.3, 2H), 7.20 (d,
J=7.3,1H), 5.02 (s, 2H), 4.75 (s, 2H), 4.05 (q, J = 7.1, 2H), 3.83 (s, 2H), 1.13
(t, J=7.1, 3H).

20

25

Step 7: 2~[2-Amino—4~(isoindo!ine—2-carbonyl)quinazoiin-G—yI]aceﬁc acid
(IIA21I)

30



=.8.6, 11-1), 7.47 (d, J = 7.5, 1H), 7.34 (dt, J = 23.5, 7.2, 2H),
725(d H) 5.07 (s, 2H), 4.81 (s, 2H), 396 3
(t, J = 6%?2031—‘?60%’ 48 ( J ='7.0, 2H), 3.25 (t, J éé‘"@%&""i”%??
(s, 6H), 1.18 (t, J = 3H); rotat¥®onal isoner mxture
2-[2-Amino 4

(i soi ndol i ne-2-carbonyl ) qui nazol i n-6-yl]-1-pyrrolidin-1-ylethanone
("A13"); yield: 53 ng (46%; LC M5 retentlon tinme: 1.64 mn; 1H NWR
(500 MHz, DMVMBO-d6/ TFA-dl1): 5 [ppm 7 (dd, J = 8.6,

7.92 (s, 1H), 7.74 (d, J = 8.6, 1H 47 (d, J = 7.5

J =23.5 7.3, 2H, 7.25 (d, %— / H, 5.06 (s, 2H),

2H), 3.83 (s, 2H), 3.51 (t, = 2H), 3.31 (t,

1.93- 1.86 (m 2H), 78 (p,
(i soi ndol i ne- 2- ca\lsf)érllJ j
25yl ) ebhanone ("A14") g A
2011/ 060873PCT/ EP2010/ 00653 65N1H NNR (500 I\/Hz DVSO ANH,) : 6
[ppM 7.99 - 7.88 (m ,774%dd J =8.6, 3.7, 1H, 7.48 (d, J =
7.5, 1H), 7.34 9@ ethyIQ— Famgino74 |30Q1|qpllner2zcgarpqnyl)nwmo$n &yﬂac@amsare
s, 2 4.7 ,

(1 45 |(_|)m 4H) %ls%%%?%l_'}i 403@??%6%@&?‘:1 ur@ﬁ%%ﬁéﬁl ofgﬂggo&n}n %'i&‘ox;de solu-
(i soi ndol i netign Gae badgl) Ohe Raziake & irst atlzft%(ﬁfo@lmz&{ RyvapYFated itéitiﬂﬂrrek@
et hanone ("Al 5"); LC-MS retention tine:

NVR (500 MHz !N YREsS- dalterntup én 9 ng qf pysigr ancsbedwéﬁd t pHE, wsing 7gnl qfr%5%
%EI)? 9% gg (‘éthyd%)c%iorﬂ:"gcld FHerditart pre%lp@tatel@ﬂitezeélgﬁ(a%d dhigd ihvicuo.

Yield: 2.0 g (80%) of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-

acetic acid;
LC-MS retention time: 1.04 min;

15 "H NMR (500 MHz, DMSO-de/TFA-d+): & [ppm] 7.96 (d, J = 7.0, 2H), 7.74 -
7.69 (m, 1H), 7.44 (d, J = 7.5, 1H), 7.30 (dt, J = 23.5, 7.3, 2H), 7.21 (d, J = 7.3,
1H), 5.02 (s, 2H), 4.76 (s, 2H), 3.76 (3, 2H).

Example 2
20 Preparation of 2-[2-amino-4-(isoindoline-2-carbonyliquinazolin-6-yllacetamide
(IIAS")
0! N: é O~__N
25 ~_-° xy — BN XN
N
© N7 NH, © N/)\NH

100 mg of "A1" are dissolved in 40 ml of methanol, and 135 mg of magnesium
nitride are added. The mixture is stirred at 80°C for 12 h, cooled, diluted with
10 ml of water and adjusted to pH 2 using 25% hydrochloric acid. The resul-
tant precipitate is filtered off and purified by column chromatography. Yield:

30



23.5, 7.2, 2H), 7.25 (d, J = 7.5, 1H), 5.06 (s, 2H), 4.80 (s, 2H),
4.22 - 4. , 3.99 - 3.88 (m 2H), 3.82 - 3.76 ( ’[E%f

1.87 (m %32(0%’%9 1.57 (m 2H), 1.24- 1.17(m 6H). w 0}3@?0%%37
(i1 soi ndol i ne- 2- car bonyl ) qui nazol i n-6-691] - N-net hyl acetanmi de ("Al 6");
LC-Ms retention tinme: 1.39 mn; 1H NMR (500 MHz,

DVBO d6/ TFA-di ): 5 [ppni 7.99 (dd, J = 8.7, 1.7, I, 794 (5 14,
7.74 (d, J =,8.6 d J = 7. JAH),, 7. t, = ,
7.2, (202H) :}ﬁﬁg ((#_%fﬁ 0Z2§l[§3a(m|}l19)4 'go'ﬁab[('?%%t?owl)éf"13591'@1%;1]3\?%‘0
(s, 2H), 2.58nfige: 13HMS retention t:me 074 min:

242- Ami no- 4 (l soi ndol i ne car bony ui nazol i n- 6-y1] - 144- net hyl pi pera
zi n-1- yDet hadN¥IR (200 MWZ,ZEN'@QWBEEO I\@S[Fﬂmbﬁtg%(ﬂd idre: 87, 163, 1H),

D LN (SONE, PSR TS SEiag VBRT oF LS9 BB g4 -

7.34 (@, J 47&2679 IHY7.25 (d, J = 7.3, 1H), 5.05 (s, 2H), 4.80 (s, 2H), 3.58 (s, 2H).

The compound 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-5,5-

difluoropentanamide ("A4") is obtained analogously

0 2N \N

O //’k 0 /)\

N "NH, N~ NH,

Yield: 15 mg (16%); LC-MS retention time: 1.64 min;

'H NMR (500 MHz, DMSO-de/TFA-d+): d [ppm] (dd, J = 8.9, 1.9, 1H), 7.64 (d,
J=1.8,1H), 7.52 - 7.42 (m, 2H), 7.36 — 7.23 (m, 3H), 7.00 (s, 2H), 6.03 (i, J
=97.0, 4.1, 1H), 4.99 (s, 2H), 4.67 (s, 2H), 3.52 (dd, J = 8.5, 6.0, 1H), 2.09 -
1.66 (m, 4H).

16

20
The compound 1-[2-amino-4-(isoindoline-2-carbonylquinazolin-6-yljcyclo-

butanecarboxamide ("A5") is obtained analogously

25

Yield: 8 mg (10%); LC-MS retention time: 1.12 min:
30 "H NMR (500 MHz, DMSO-ds/TFA-d4): & [ppm] 8.03 (dd, J = 8.7, 2.0, 1H),
7.99(d,J=17,1H),7.78 (d, J = 8.7, 1H), 7.48 (d, J = 7.0, 1H), 7.40 - 7.29



WD 2011/ 060873PCT/ EP2010/ 006537 66 2H), 7.26 (d, J = 7. 5 1H), 5 05
(s, 2H), 4.82 (s, 2H), 4.05 - 3.91 (m 2H), 3.59 -3.33 I-? 17
- 2.90 (ni""(lﬂ-Q)‘”O@s'@S (s, 3H. Exanple 6 G5Preparation ofPCT/Ep 010”006537
2-[ 2- am no- 4- (i soi ndol i ne- 2- car bonyl )¢gui nazol i n-6-y!]-1-

pi perazin-1-yl et hanone ("A18") Step 1:4-[2-[2-Am no 4

(i soi ndol i ne-2-carbonyl ) qui nazol i n-6-yl Jacetyl| -

pi perazine-1-tert-butyl carboxyl ate The conpound i s
obt ai ned 1 n §BcaHiah@e (Wi d it £ Rl GsblngHpr 68656, 20 Ekep 378)(m, 24,

LC-MS retenti 0415t| §§ rqg7 ngg(r%r% 2-Arri no 4

(i soi ndol i ne-2-car ony )qu ‘nazol i n - pi perazi n- 1l-ylethanone
67 dryness in vacua, taken up in 1 m of DMVMBO and purified

preparatively on the reversed phase. Yield: 100 ng (84%; LC M
retentionti&—ﬂl’iiéa mn; 1H NMR (500 MHz, DI\/SOdG/TFA—dl): 6 [ ppn

7.91 (a&d, J 8 =B &R )
7.48 Ed J _ﬁ5§%§’eiéﬁ%fgl[g)a”8@? zﬁsuéémgél'%e a%,ﬁo'é\g]%@naf@%e%&ﬁe@y'
7.3, 1H), 5. @Be’(amdélﬂjAﬁ"%l 81 (s, 2H), 3.97 (s, 2H), 3.73 (d, J =
42.5, 4H), 3.15 (d, J 37.0, 4H) The foll ow ng conmpounds are

obt ai ned anal ogously to Exarrp

\l ) N

- 10 e HN
. \

N
0 ° N//LNHZ

50 mg of "A2" are dissolved in 2 ml of ethylamine and irradiated in the micro-

wave (CEM Discover®) at max. 120°C for 60 min. The mixture is evaporated to
15 dryness in vacuo, the residue is taken up in DMSO and purified by column

chromatography. Yield: 8 mg (16%) of 2-[2-amino-4-(isoindoline-2-carbonyl)-

quinazolin-6-yl]-N-ethylacetamide;

|.C-MS retention time: 1.53 min;

'H NMR (500 MHz, DMSQO-de/TFA-ds): d [ppm] 7.99 (dd, J = 8.6, 1.8, 1H),
20 795(d,J=12,1H),7.75(d,J=8.5 1H), 748 (d, J=7.2, 1H), 7.34 (dt, J =

18.6, 6.9, 2H), 7.25 (d, J = 7.3, 1H), 5.07 (s, 2H), 4.81 (s, 2H), 3.59 (s, 2H),

3.07(q,J=7.2,2H),099 (t, J =7.2, 3H)

Example 4
o5 Preparation of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-tert-
butylacetamide ("A7")

S P

0 ° S ﬁ/NHz AN Sy
O / 0 4‘{\

N NH

2



102-[2-Amino 4 I 6 y1]- N yl < N[ (3

i soi ndol j.ne-2-carbonyl ) qui nazol i n- met

|(m dazol - FO/MPET> cgt ZA% de (A 9") {5 N NH2 L>C/:-I\/IS r et e?‘ET/B%ZO’WWQSH
122 min; 1H NVR (500 MHz, DMBSO-def TA-di): 6 [ppn]l 9.06 (s, 1H),
7.94 (dt, J=7.9, 204.0, 1H), 7.92 (s, 1H), 7.75 (d, J = 8.6, 1H),
7.66 (s, 1H), 748(d J=75 1H), 734(dtJ=233 7.3, 2H),
7.25 (d, J

_ 16 g e s nél_?i é I'of mhioﬁde?gn s’fzrregbat2%8
(d, J = 17.8]109§9 % f(‘? gd gy S el R
1-[2-A 4 'P%r&hf vidl - _ cye
I0[25pr?pggecgéﬂb%ggnmﬁ@%h?ﬁug%gé 8 ét}eﬂq&ﬁwéﬁnwﬁ? ’ e r _ s
DVBO- c16/ TFAtaken ugs i 4 pnfjof 8ettahydsofutad)., THes 8alution i9added td&splutionof (38, pl

‘; ;49(3 ‘%H) ofﬂegt gg&?dm‘?ge;ag\zc@{ﬁ p%'égi\l e}héﬁu%@ré@y‘}ﬁﬁwl&éﬁ% mi@%@?&tmdro-
2H), 1516 (sfuyrdh) Artdr 9% 4tdB°CJ te %aﬁuré‘m?eva%ﬁ}ated to dryness in vacuo, taken
142- Am no- 4- (i soi ndol i ne- 2-car ggéhqw nazol i n-6-yl [ N-et hyl cycl opr opan

ecar boxami de Up"ipacejonitrile @rdvsuriéedehy colunn alromategraphy; YiEsd: 2w (2506)

E/HE 1DQ/BO c16¢ ?'z[éfq‘ljﬂbo P QLB gﬂ‘éhnel%gca(rgo%g)‘]qywaz‘??n- yigN f:lﬁl?%butyfaggtag’nide

7.26 (m 2H) LCZMEZre(t@Int:oh tTmé 3771rhbn 5. 03 (s 2H), 4.78 (s 2H), 2.97
(q, J = 7. I%M S(@n @ dd, J = 6.6, 4.0, 2
085(t J -H RsﬁEIPOMULPM da6f4ﬂ\d1)6ppm]798(de 8.6, 1.8, 1H),

),(' soi ndol i nezZy£ay banyly qujnazal iiny & § g1\ My ges by §Y6L07 24 (gt g =
/ 24.0,7.2,2H), 7.24 (d, J = 7.5, TH), 5.07 (s, 2H), 4.79 (s, 2H), 3.55 (s, 2H),
1.20 (s, OH).

Example 5
15 Preparation of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N,N-
diethylacetamide ("A8")

20 HO 0 + \ \/N 2
WM ~._NH N
© N’)\NH o N//L MNH

119.7 mg of O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafiuoro-
borate (TBTU), 44.4 ul of diethylamine and 157.8 pl of 4-methyimorpholine are

added to a solution of 100 mg of "A2" in 1 mi of dimethylformamide. The mix-

et

25 ture is subsequently stirred at 25°C for 12 h. The mixture is evaporated to dry-
ness in vacuo, taken up in 1 ml of dimethyl sulfoxide and purified by chroma-
tography (reversed phase HPLC).

Yield: 60 mg (52%) of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-

30 N,N-diethylacetamide; LC-MS retention time: 1.76 min;

'H NMR (500 MHz, DMSO-d¢/TFA-d:): & [ppm] 7.94 (dd, J = 8.7, 1.7, 1H),
7.90 (s, 1H), 7.73 (d, J = 8.6, 1H), 7.48 (d, J = 7.5, 1H), 7.34 (dt, J = 23.3, 7.3,



tentlontlrre 150m n; 1H NI\/R
76 (dd, J = 8.9, 2 1H)

W, 7.41 (d, J = 7. %Cffmﬂ f‘?“%’é’
, 5.00 (s, 2H) 4.78 (s, 2H),

pr opanecar boxam de ("A22") LCGM5re
[ ppni
1.23 - 1.20 (m 1H. WO

(500 MHz, DMBO-c16/ TFA-d1): 5 [pp
(d, J = gWP 20{1460873 63 (§, J = 1.7,
277.23 30(m 2H), 7.19 (d. J = 5.5,
2.73 (s, 6H), 1.35 - 1.32 (m 1H),
2011/ 060873PCT/ EP2010/ 006537 69

| - h
e o n2khs DoBdR uaT BaSR B (L BIRaB i d bane: 2 Gede g L

(a3 102 7.3 VAt SFEETITS POLPREY S7% 1D, Ry 27, e

(s, 2H), 4.77 (s, 2H), 322(q J=7.1 2H, 269(s 3H), 1.35 -

i ?% ,(Am n(z)H)AfT(B@JPﬁ%'F‘Q ”ﬁ%g{ﬁﬁ%ﬁﬁﬁﬁn?ﬁm@&?ﬂ% N, N- di et hyl cycl op

ropaneb5car boxani de (" A24")

r
7.
1

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yI]-N,N-dimethylacetamide
("A9")
LC-MS retention time: 1.50 min;
"H NMR (500 MHz, DMSO-d¢/TFA-d+): & [ppm] 7.89 — 7.84 (m, 2H), 7.71 -

10 7.67 (m, 1H), 7.41(d, J = 7.5, 1H), 7.28 (dt, J = 23.5, 7.2, 2H), 7.19(d, J = 7.5,
1H), 5.01 (s, 2H), 4.75 (s, 2H), 3.84 (s, 2H), 3.00 (s, 3H), 2.79 (s, 3H).

2-[2-Amino-4-(isoindoline-2-carbonyljquinazolin-6-yi]-N-ethyl-N-methylacet-
amide ("A10");
15 LC-MS retention time: 1.59 min;
"H NMR (500 MHz, DMSO-de/TFA-d.): & [ppm] & 7.89 — 7.83 (m, 2H), 7.68
(dd, J =8.7,2.5, 1H), 7.39 (d, J = 7.5, 1H), 7.27 (dt, = 23.5, 7.2, 2H), 7.17 (d,
J=7.3,1H), 5.00 (s, 2H), 4.74 (s, 2H), 3.87 — 3.76 (m, 2H), 3.40 — 3.23 (m,
2H), 2.96 — 2.73 {m, 3H), 1.10 — 0.89 (m, 3H); rotational isomer mixture.
20
2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}- N-(2-hydroxyethyl)-N-
methylacetamide ("A11");
LC-MS retention time: 1.38 min;
'H NMR (500 MHz, DMSO-de/TFA-d4): & [ppm] 7.92 — 7.82 (m, 2H), 7.70 (d, J
25 = 8.6, 1H), 743 (d, J = 7.5, 1H), 7.30 (dt, J = 23.1, 7.4, 2H), 7.21 (d, J = 7.3,
1H), 5.01 (s, 2H), 4.76 (s, 2H), 3.96 — 3.84 (m, 2H), 3.54 (t, J = 5.6, 2H), 3.44
(t, J=6.7, 2H), 3.32 - 3.29 (m, 2H), 1.12 - 0.93 {m, 3H); rotational isomer
mixture.

Rl

30 2—[2-AmEno-4-(isoindo[ine-2—carbonyl)quinazolin-6—yl]~N-(2—hydroxyethy])~N—

ethylacetamide ("A12");
LC-MS retention time: 1.46 min;



LC-Ms retention tine: 1.79 mn; 1H NWR (500 MHz, DMSO d6/ TFA-dl): 6

[ppm 7.78 (dd. J = 8.9, 2.0, 1H), 7.72 (d, J = 8.9, 1H), 7.65

= 1.8, 1H§"0(2f)1 WROBH 3 = 7.2, 1H), 7.37 - 7.28 (m 2H), ‘35"5%"2(0815’0“5531
770, 1H), 4.98 (s, 2H), 4.78 (s, 2H).643.21 (q, J = 7.0, 4H), 251.36

(dd, J = 6.8, 4.9, 2H, 1.24 (dd, J = 6.9, 5.0, 2H), 1.00- 0.92 (m

3H), 0.78 - 0.70 (m 3H)

) f‘ﬁh@?%??&iéf%ﬁ\%%i@' o SR A 80 8 bbim] 714 v 42 iraranSr T4 E%'
1.48 mn; 1H=MVR , 807%'%@ PNS%dﬁfl)T'?ASCF@d]t)J GzippﬁthHYGZ M(‘%d{

8.8, 1H), 7.70 ( ='8.'8, 2H)
22.2, 7.1, 2HfD, 5019(3(3H)J426¢saH)1e:96) 3534)0n(%H 254 t4J?956$2H2|—344

2 AT D S A o . 8 i o

142- Anibno- 4 migiekedol i ne- 2- car bonyl ) qui nazol i n-6-y1] - N- (2- hydr oxyet hy
| ) - Net hyl cycl opr opanecar boxam de (' A26") 20LC-MS retention tine:
1.54 min; 1H NWR (500 MHz, DWVMBO- c16/ TFA-d1): 6 [ppm 7.74 - 7.61 (m

o3 gl W upclnB b gk g8 v gpirifafiho
1.29 (m 3H) etHyl)lN- et&yléée{am;délﬁ)AsgD .95 - 0.86 (m 2H), 0.76 - 0.64
(m28. LC-MS retention time: 1.26 min;

10 "H NMR (500 MHz, DMSO-dg/TFA-d+): & [ppm] 7.99 — 7.91 (m, 2H), 7.76 (d, J
=8.6,1H),7.47 (d,J=7.5, 1H), 7.34 (dt, J = 23.5, 7.2, 2H), 7.25 (d, = 7.5,
1H), 5.07 (s, 2H), 4.81 (s, 2H), 3.96 (s, 2H), 3.63 (t, J=6.4, 2H), 3.48 (g, J =
7.0, 2H), 3.25 {t, J = 6.5, 2H), 2.82 (s, 6H), 1.18 (t, J = 7.1, 3H); rotational
isomer mixture.

15
2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y{}-1-pyrrolidin-1-ylethanone
('A13";
yield: 53 mg (46%); LC-MS retention time: 1.64 min;

'"H NMR (500 MHz, DMSO-ds/TFA-d¢): & [ppm] 7.95 (dd, J = 8.6, 1.7, 1H),

20 7.92 (s, 1H),7.74 (d, J = 8.6, 1H), 7.47 (d, J = 7.5, 1H), 7.34 (dt, J = 23.5, 7.3,
2H), 7.25 (d, J = 7.5, 1H), 5.06 (s, 2H), 4.79 (s, 2H), 3.83 (s, 2H), 3.51 (1, J =
6.8, 2H), 3.31 (t, J = 6.8, 2H), 1.93 - 1.86 (m, 2H), 1.78 (p, J = 6.9, 2H).

Ty

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-1-(2-methylpyrrolidin-1-
25 ylethanone ("A14")

Q/ O N@
o
NH

LC-MS retention time: 1.71 min;

30



25
[ 2- Am no- 6(£1 rrolidine-1-carbonyl)cycl opropyl ] qui nazolin-4-yl]iso
i ndol i n-2¥ ?ﬂr'réf%éﬁone ("A27") 715 NH2 LCM retent!’%ﬁEE’%ﬁhé?Jﬁﬂ

168 nmin; 1H NVR (500 MHz, DVBO d6fl ®A-dl): 6 [ppni 7.71 - 7.67 (m
1H), 7.65 (d, J = 8.8, 1H), 7.62(d, J = 1.8, 1H), 7.35 (d, J = 7.3,
1H), 7.27 - 7.16 (m 2H), 107. 12 (d J :7.3, 1H), 4.96 (s, 2H), 4.72

4 1.37 - 1.30
(2|S-|) ZT) EL43- 21 1MM8-,{50&)3AH2 DMSO ds/TFA—dO én;])pm]l_g 99~ 7.88 (m, 2H), (7m?4 (dd,

1-12-A 4- b - 2 _
[ nE)et h;1l )nON- egih§lcgéy op%pane ch)??laémqﬂ—le) ?Z%Zgﬁ) y%%llt‘é(zl\/gg“ gfent ng‘
'EI rre2 1. 31 m7og, ’ﬂHl-) I‘H\m‘é(ﬁcm%)lVHz‘/Q (BVSIB!7 )da/ZB:f-’&;l?c)é (n?%l—ﬂp;]f:ﬂ—-(&%%g (13‘1 gl’cl)
23.5. 7’2 2%)6‘ij 145 (g gb') 1%4519%@ é’an?_(s' oH), 4.81 (s, 2H).
396(§ 2H) 363(tJ 6.4,

2-[2-Amino-4-(isoindoline-2-carbonyliquinazolin-6-yl]-1-(2,5-dimethylpyrrolidin-
1-yl)ethanone ("A15");
LC-MS retention time: 1.81 min;
"H NMR (500 MHz, DMSO-de/TFA-d+): & [ppm] 7.96 (dd, J = 8.6, 1.8, 1H),

10 7.92(d,J=1.3,1H),7.75(d, J = 8.6, 1H), 7.47 (d, J = 7.5, 1H), 7.34 (dt, J =
23.5,7.2,2H), 7.25 (d, J = 7.5, 1H), 5.06 (s, 2H), 4.80 (s, 2H), 4.22 - 4.11 (m
1H), 3.99 — 3.88 (m, 2H), 3.82 - 3.76 (m, 1H), 2.07 — 1.87 (m, 2H), 1.67 — 1.57
{m, 2H), 1.24 — 1.17 (m, 6H).

15 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-methylacetamide
('A16");
LC-MS retention time: 1.39 min;
"H NMR (500 MHz, DMSO-de/TFA-d+): & [ppm] 7.99 (dd, J = 8.7, 1.7, 1H),
7.94 (s, 1H), 7.74 (d, J = 8.6, 1H), 7.48 (d, J = 7.5, 1H), 7.34 (dt, J = 23.1, 7.2,
20 2H), 7.25 (d, J = 7.3, 1H), 5.06 (s, 2H), 4.81 (s, 2H), 3.60 (s, 2H), 2.58 (s, 3H).

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-1-(4-methylpiperazin-1-
yl)ethanone ("A17")

25

LC-MS retention time: 1.16 min;
TH NMR (500 MHz, DMSO-de/TFA-d1): 8 [ppm] 7.91 (dd, J = 8.6, 1.8, 1H),
7.88 (s, 1H), 7.75 (d, J = 8.6, 1H), 7.48 (d, J=7.3, 1H), 7.34 (dt, J = 22.7, 7.4,

30



2H) , 348 (q, J :7 0, 2H), 3.25 (t, J 6.5 2H), 2.82 (s, 6H), 1.52
(dd, J 2H), 1.20 25(dd, J 7.0, 4.0, 2H), 1.18 (t, J =
7.1, 3H) Wﬁb%“&%’?@?@l i somer mixture. 1-[2-Anino 4 PCT/EP2010/006537
(i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-g¢l ] - N-tert -butyl cycl obut anecar bo
xam de ("A29") WD 2011/060873PCT/ EP2010/ 006537 72 HN NNH2
(Preparation by reaction of 1-[2-amno 4
(|50|ndoI|ne 2- carbonyhqui nazol i n- 6- yucyclobutaneca bggg % acid

m

[" A61] wi t h2ter € 268Uy anf-RefHLEG Wi (5. ettbndiGeh(s 2hi: 4.95 BHINRRS
500 MHz, [ TF 6 24 = 8.9, 2.0, 1H), 7.98
SRR PG M e A B e R A S
(dt, J =19.7. 7.1, 2H), 7.23 (d, J = 7.6, 1H), 5.09 (s, 2H), 4.80
(s, 21-1), 2,79 - 2,68 (m 2H), 2.44 - 2.32 (m 2H), 1.94- 1.72 (m
OH), 1.14 (sExgmpled

1-[2- Ai no- 4P(*é[§é’r'aﬂgﬁlo'fQG[Z%Jﬁﬁ?b@g%bgw%hﬁ'@é%drﬂorﬁ/lﬁdnazolm -6-yl]-1-

N- et hyl cycl obut anecar boxam
piperazin-1-ylethanone ("A18")

Step 1:  4-[2-[2-Amino-4-(isoindoline-2-carbonyl)guinazolin-6-yllacetyl]-
piperazine-1-tert-butylcarboxylate

)\
0 N
HO oSy + N/ﬁ e NH2

15

The compound is obtained in accordance with the preceding process
20 (Exampie 5). LC-MS retention time: 1.88 min.

Step 2: 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-1-piperazin-
1-ylethanone

25 j\o \#/ @
04}\:\1/\t O N> O

HN/\
K/N\ir Ny - K/N T
© N//kNHz © N/)\NHZ
4-[2-[2-Amino-4-(iscindoline-2-carbonyl)quinazolin-6-ylJacetyllpiperazine-1-

tert-butylcarboxylate is dissolved in 5 ml of dichloromethaneftrifluoroacetic acid

(1:1) and stirred at 23°C for 60 min. The mixture is subsequently evaporated to

30



LC-Ms retention tinme: 1.73 mn; 1H NWR (500 WMHz, DVMSO cl1l6/ TFA-dl1l): 6
[ppn’] 80 (dd, J = 8.7, 1.9, 1H), 7.91(d,J:18 1H) &56

ORIWOY 3 = 7.5, 1H), 7.34 (dt, J = 25 22. 9CT7‘E‘§2°“& ?3%
725(d J =7.3 1H), 5.07 (s, 2H), &.81 (s, 2H), 2.99 (q, J = 7.
2H), 2. 78- 2.70 (m 2H), 2.43 - 2.34 (in, 2H), 1.89- 1.70 (m 2H),
0.87 (t, = 7.2, 3H. 1-[2-Amino 4

I
I(\ll- ﬁg; RSFL;QF@%U%%%Q%&%Q&%&?Q%ﬁ@li‘? 61%}3DM\§9 and purified preparatively on the

2011/ 060873P@¢e§5’%ﬂé@96§% ﬁ@oEm% (%ﬁ@%@%kﬂﬂoﬁ 'txﬁ% 11165ﬁ‘mﬁ“ n;
1H NVR (500 Mz ( J

Od6/TFA—dSé ;Ei 8.00 (dd,
1H) 7. 91 (d, "HNMR1(500 MHg, DMSG-dpdl F A-d=): é[apmiFI)EN (xid48 =(a,,6,3 8;171

10 135 (Ohagi 26 Bnat® A 1 Fgb Y B 9. T ot S g, 72

2.43 - 52.33 Om), ’Zd}sdgdlaglm 1H6%.08Y s, 2H), 481 (s, 2H) 397 (s, 2H),3.73(d, J =
1-[2- Am no- 468 soi ndol i ne-2- car bonél )'qui nazol i n-6-ya-

N- pr opy! cycl 6Btk dhéc artSoidardi=er.0; A LC- M5 retentl on time: 1.83
mn; 201H NMR (500 Mz, DI\/SOdG/TFA—dl): 6 [ppr] 8.04 (dd, J = 8.8,
2.0, 1H), 7.91 (d, J = 1.8, 1H), 7.76 (d, J = 8.8, 1H), 7.48 (d, J =
7.3, 1H), 7. Fhe(fdlowihgeodddundé &e obtained analogously to Example 5:

10 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-methyl-N-[(3-methyl-

e,
ey

imidazol-4-ylymethyllacetamide ("A19")

N ‘/S >
</ \ O N
}\I e
/N N
© N/)\NH

LC-MS retention time: 1.22 min;
"H NMR (600 MHz, DMSO-dg/TFA-d+); & [ppm] 9.06 (s, 1H), 7.94 (dt, J = 7.9,
20 4.0, TH), 7.92 (s, 1H), 7.75 (d, J = 8.6, 1H), 7.66 (s, 1H), 7.48 (d, J = 7.5, 1H),

7.34 (dt, J = 23.3,7.3, 2H), 7.25 (d, J = 7.5, 1H), 5.05 (s, 2H), 4.81 (s, 2H),
() 4.85 (s, 2H), 3.97 (d, J = 17.8, 2H), 3.77 (s, 3H), 3.07 (s, 3H).

15

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-tert-butylcyclo-
25 propanecarboxamide ("A20")

\_/
HN Sy
') =
N/I\NH

LC-MS retention time: 1.92 min;
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2H), 7.25 (d, J = 7.5, 1H), 5.07 (s, 2H), 4.80 (s, 2H), 2.92 (t, J =

7.1, 2%1),@@55&6957371 (m 2H), 2.43 - 2.35 (m 2H), 1.89%13&%@6&@6537

2H), 1.31 (m 2H), 0.65 (t, J =7.3, 3H). 25 1-]

(1 soi ndol i ne-2-carbonyl ) qui nazol i n-6-68l ] - N- (2- am no- 2- oxoet hyl ) -

cycl obut anecar boxam de ("A33") WD 2011/060873PCT/ EP2010/ 006537 74
LCGMs retention tinme: 1.05 mn; 1H NWR (500 MHz, DMSO c16/ TFA-dc): 6

- LPRTL Sy (ot BmsobdeFAdof GionT 8 s TED. 8 03029 o
_7- 367g d,( mJ Z"ﬁ’?"’éjﬂmi@'%g' ﬁlr%n), 7%&% (d,‘lu gg_.s,?r%w(snﬁ @5,5£=(1%.9,2?ﬂt, 21),84
1-[ 2- Ani no- 4?)(i‘b€d,r°)d¥)l7i3nél‘ﬁr émdégﬂj,qéjsﬁé&,dmhﬂm%&p, 8 (m, 2H), 1.16 (s,
N-i sobut yl cygl gbytianggan boxgm de [y A34")
5
1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-

N-ethylcyclopropanecarboxamide ("A21")

10 \

e,
H

o 2N

LC-MS retention time: 1.66 min;

15 "H NMR (500 MHz, DMSO-ds/TFA-d4): & [ppm] 7.99 (dd, J = 8.6, 1.9, 1H),
7.92(d, J=17,1H),7.73(d, J= 8.9, 1H),7.45(d, J=7.3, 1H), 7.36 — 7.26
(m, 2H), 7.22 (d, J = 7.3, 1H), 5.03 (s, 2H), 4.78 (s, 2H), 2.97 (q, J = 7.1, 3H),
1.40 - 1.35 (m, 2H}, 1.02 (dd, J = 6.6, 4.0, 2H), 0.85 (1, J = 7.2, 3H).

20 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y!}- N,N-dimethylcyclo-
propanecarboxamide ("A22")

e

25

LC-MS retention time: 1.50 min;

'H NMR (500 MHz, DMSO-de/TFA-dy): 8 [ppm] 7.76 (dd, J = 8.9, 2.0, 1H),

7.70(d,J=87,1H),7.63(d, J = 1.7, 1H), 741 (d, J = 7.3, 1H), 7.33 = 7.23
30 (m, 2H), 7.19 (d, J = 5.5, 1H), 5.00 (s, 2H), 4.78 (s, 2H), 2.73 (s, 6H), 1.35 —

1.32 (m, 1H), 1.23 - 1.20 (m, 1H).



242- Ami no 4

(1 soi ndoline-2-carbonyl)qui nazolin-6-yl]-Ntert-butyl-2-net h}\{l E)r odoana
m de (" A3BY201L$MTNNH2 (Preparation by reaction of PCT/EP2010/006537
2- [ 2- am no- 4- (i soi ndol i ne- 2- car bonyl )gui nazol i n- 6-

y1l]-2-nmet hyl propanoic acid ['A62"] with tert-butylam ne); LC M5
retention time: 1.54 mn ("nonpolar” gradient); 101H NVR (500 MHz,

ot IO AR I N
18. 0, 7. 2, Zwop%—b%gtg%r@dé ('7/9\223") 1H) , b. 06 (S, 2H) , 4. 84 (S, 2H) ,

1.50 (s, 6H), 1.

15242- Am no- 4- (i soi ndolin -carbonyl ) qui ngzel i n-6-y1]-N-et hyl-2-neth
yl - propanam de ("A36") : 2 LC-\B re e time: 1.19 mn
("nonpol ar" gradient); 1THW\MR (500 M#zN. DM5Ovd6/ TFA-d1): 6 [ppn 8.02
= J 8.9,
J

(dd, J6=8.9, 2.1, 11-1), /. \ =270, 1H, 7.75 (d,
1H), 7.48 (d, J = 7.2, 1H® 7. ™NR9 (m 2H), 7.26 (d,

LC-MS retention time: 1.69 min;

'H NMR (500 MHz, DMSO-de/TFA-d+): 8 [ppm] 7.81 —7.60 (m, 3H), 7.40 (d, J
£ 10 =7.2,1H),7.33 -7.22 (m, 2H), 7.18 (d, J = 7.3, 1H), 4.98 (s, 2H), 4.77 (s,

2H), 3.22 (g, J = 7.1, 2H), 2.69 (s, 3H), 1.35~1.31 (m, 2H), 1.26 — 1.18 (m,

2H), 0.95 - 0.84 (m, 3H).

-

1-[2-Aminoc-4-(isoindoline-2-carbonyliquinazolin-8-yl]-N,N-diethylcyclopropane-

15 carboxamide ("A24")

20
LC-MS retention time: 1.79 min;
"H NMR (500 MHz, DMSO-de/TFA-d,): & [ppm] 7.78 (dd, J = 8.9, 2.0, 1H),
7.72(d, =88, 1H),7.65(d, J = 1.8, 1H), 7.46 (d, J = 7.2, 1H), 7.37 ~ 7.28
(m, 2H),7.23(d, J =7.0, 1H), 4.98 (s, 2H), 4.78 (s, 2H), 3.21 (g, J = 7.0, 4Hj),
25 1.36 (dd, J = 6.8, 4.9, 2H), 1.24 (dd, J = 6.9, 5.0, 2H), 1.00 — 0.92 (m, 3H),
0.78 — 0.70 (m, 3H).

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-(2-hyd roxyethyl)-N-
methylcyclopropanecarboxamide ("A25")
30



7g3 1H), 5.05 (s, 2H), 4.82 (s, 2H), 3.02 (q, J = 7.2, 2H), 1.49 (s,

0. 90 2, 3H. 2-[2-Amino 4
‘ (| 50| ndol }‘&1}29?]/((}:65(1}? 30ny| ) qui nazol in-6-yll-Nisobutyl-2- rre?%VFﬁ%%%?ﬁ%%

de ("A37") HN N5 NNH2 LC-MS retenti®n tinme: 1.47 min ("norpolar"
gradient); 1H NWR (500 MHz, DMSO d6f 1TA-cl11l): 6 [ppm 8.02 (dd, J =
8.9, 2.1, 1H), 7.85 (d, J = 2.0, 1H), 7.75 (d, J = 8.9, 1H), 7.48 (d,
J=7.2, 1H, 7.40 - 7.29 (m 2H), 7.26 (d, J = 7.3, 1H, 5.05 (s,

2H), 4.82 (s, 2H), 3.02 (q, J = 7.2, 2H), 1/49%s, 6H), 0.90 (t, J =
7.2, 3H OH

O N

-~ SN

5 o . A

N NH

2
LC-MS retention time: 1.48 min;
"H NMR (500 MHz, DMSO-ds/TFA-d+): 8 [ppm] 7.76 (d, J = 8.8, 1H), 7.70 (d,
J=838,2H),740(d, J=7.5 1H), 7.27 (dt, J=22.2,7.1, 2H), 719 (d, = 7.5,
10 1H), 5.00 (s, 2H), 4.79 (s, 2H), 3.53 — 3.44 (m, 2H), 3.35 - 3.25 (m, 2H), 2.79
(s, 3H), 1.43 — 1.37 (m, 2H), 1.26 — 1.19 (m, 2H); rotational isomer mixture.

s

1-[2-Amino-4-(isoindoline-2-carbonylyquinazolin-6-yl]-N-(2-hydroxyethyl)-N-
ethylcyclopropanecarboxamide ("A26")

15
OH
\/N \N
© N/)\NH2
20 LC-MS retention time: 1.54 min:
g "H NMR (500 MHz, DMSO-ds/TFA-d:): & [ppm] 7.74 — 7.6 (m, 3H), 7.34 (d, J
=7.3,1H),7.22 (dt, J = 22.2, 7.5, 2H), 7.12 (d, J = 7.3, 1H), 4.97 (s, 2H), 4.74
(s, 2H), 3.36 — 3.09 (m, 4H), 1.41 — 1.28 (m, 3H), 1.19 — 1.15 (m, 2H), 0.95 —
0.86 (m, 2H), 0.76 — 0.64 (m, 2H).
o5

[2-Amino-8-[1-(pyrrolidine-1-carbonyl)cyclopropyllquinazolin-4-yljisoindolin-2-
ylmethanone ("A27")

30



2:[2-Am no 4

(i1 soi ndol M%MS%% onyl ) qui nazol i n-6-y11- N- propyl - 2- net h%‘Jf) %gjﬁ)&?&&%ge

("A38") 1
gradient); 1

8.9, 2.1, 1H), 7.85 (d, J

J =75 1H
5.05 (s, 2H)
1.38- 1.27 (

242- Am no- 4- (i soi ndol i ng-

et hyl)- 2-nethyl propanam d
mn; 1H NVR (500 MHz, DMSO;
2.0, 1H), 7.97 (d, J = 2.0, 1

OLC-Ms retention tine: 1.33 mn ("no
H NVR (500 MHz, DWVSO- cl arfiFA-d1): 6 [ppm 8.02 (dd, J =
2.0, 1H, 7.75 (d, J =8.8, 1H), 7.48 (d,

, 7.34 (dt, J =21.5, 7.2, 2H), 7.26 (d, J = 7.3, 1H),
, 4.81 (s, 2H), 2.95 (t, J = 7.1, 2H), 1.50 (s, 6H),
m 2H), O. L J =7.4, 3H. 2

C nyl )gui nAzo 6- y1] - N- (2- am no- 2- oxo
! " N S retention tinme: 1.48
6 [ppm 8.09 (dd, J = 9.0,

© (d, J = 8.8 1H, 7.48 (d,

J =
7.3, 1H), 7.34 (dt, J = 1021.8, \F ;@ 7.26 (d, .1= 7.3, 1H), 5.07
(s, 2HP, 4.84 (s, 2H), 3.59 (s, 2H)NTIN4 (s, 6H).

242- Ami no- 4-
N- ( 2- cyanoet

10

15

20

Patiiey

25

30

(i soi ndol i ne-2-carbonyl ) qui nazol i n-6-y11-

- MPretRid iECRBRAM e (' A40")

'H NMR (500 MHz, DMSO-ds/TFA-d4): 8 [ppm] 7.71 = 7.67 (m, 1H), 7.65 (d,
J=88,1H),7.62(d, J=1.8, 1H),7.35(d, J = 7.3, 1H), 7.27 — 7.16 (m, 2H),
7.12(d, J = 7.3, 1H), 4.96 (s, 2H), 4.72 (s, 2H), 3.24 — 3.00 (m, 4H), 1.55 —
1.49 (m, 4H), 1.37 — 1.30 (m, 2H), 1.14 — 1.10 (m, 2H).

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-(2-dimethylamino-
ethyl)-N-ethylcyclopropanecarboxamide ("A28")

I UL

LC-MS retention time: 1.31 min;

"H NMR (500 MHz, DMSO-de/TFA-d:): & [ppm] 7.89 — 7.91 (m, 2H), 7.76 (d,
J=8.6,1H),747(d,J=7.5, 1H),7.34 (dt, J=23.5,7.2 2H),7.25(d, J = 7.5,
1H), £.07 (s, 2H), 4.81 (s, 2H), 3.96 (s, 2H), 3.63 (t, J= 6.4, 2H), 3.48 (q, J =
7.0,2H), 3.25 (1, J=86.5, 2H), 2.82 (s, 6H), 1.52 (dd, J = 7.0, 4.0, 2H), 1.20
(dd, J =7.0,4.0, 2H), 1.18 (t, J = 7.1, 3H); rotational isomer mixture.

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N-tert-butylcyclobutane-
carboxamide ("A29")



20LC-M5 retention tine: 1.64 mn: NVR (500 WHz, DWVSO-cl e/ TFA-d1): 6
8.0 —89 2.1, 1H), 7.91 (d, J = 2.0, 1H)

[_ppnio 1%08"6%’(?4%6%? 3 =73 1H, 7.34 (dt, J 21.1. 7. 4”@?&2 ‘6/9“583]’

(d, J =7.5 1H), 506(5, 2H), 4.857%s, 2H), 3.25 (t, J = 6.5, 2H),

2.59 (t, J =6.5 2H), 1.52 (s, 6H). 25 2-[2-Amino 4

(1 soi ndoline-2-carbonyl)qui nazolin-6-yl]-N-net hyl-5, 5-di fl uor opent ana

mde ("A41") WO 2011/ 060873PCT/ EP2010/ 006537 78 HN 5 NNH2

(Preparation by reaction of

1-[ 2- amno4(|30|ndollne2carbony|) ol i n-6-

y1] -5, 5-di fl uor opent an 63" dth nmethyl am ne); LC M5
retention tine: 1.26 mcurﬁ@ 500 VHz, DIVISOd6/TFA—d|) 6 [ ppmM
8.08 - 8.03 (m 1H, 7.88.(d H) 7.72 (d, J 8.8, 1H),
743(d J =17.5 1H), ( 6, 7.1, 2H), 7.21(d, J =

7.5,

(Preparation by reaction of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
ylleyclobutanecarboxylic acid ["A61"] with tert-butylamine)

LC-MS retention time: 1.99 min;

"H NMR (500 MHz, DMSO-ds/TFA-d+): & [ppm] 8.12 (dd, J = 8.9, 2.0, 1H),

10
= 7.98(d, J=1.8,1H),7.79(d, J = 8.9, 1H), 7.47 (d, J= 7.3, 1H), 7.34 (dt, J =
19.7,7.1, 2H), 7.23 (d, J = 7.6, 1H), 5.09 (s, 2H), 4.80 (s, 2H), 2.79 — 2.68 (m,
2H), 2.44 — 2.32 (m, 2H), 1.94 — 1.72 (im, 2H), 1.14 (s, 9H).
15 1-{2-Amino-4-(iscindoline-2-carbonyliquinazolin-6-yi]- N-ethylcyclobutane-
carboxamide ("A30")
I/
\ @] N
HN N
20 )
5 A

o,

LC-MS retention time: 1.73 min;

"H NMR (500 MHz, DMSO-de/TFA-d): & [ppm] 8.03 (dd, J = 8.7, 1.9, 1H),

7.91(d, J=1.8,1H),7.76 (d, J = 8.8, 1H), 7.48 (d, J = 7.5, 1H), 7.34 (dt, J =
25 22.9,7.2,2H),7.25(d, J=7.3, 1H), 5.07 (s, 2H), 4.81 (s, 2H), 2.99 (g, J = 7.2,

2H), 2.78 -~ 2.70 (m, 2H), 2.43 — 2.34 (I, 2H), 1.89 — 1.70 (m, 2H), 0.87 (t, J =

7.2, 3H).

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]- N-methylcyclobutane-
30 carboxamide ("A31")



1H), 5.95 (Il, J =56.9, 4.0, 1H, 5.03 (s, 2H), 4.79 (s, 2H), 3.63
gﬂ;ﬂ J = %&201?/{3(?08731'_')’ 2.08 (dd, J = 19.1, 8.4, 1H), 1'9&?/2‘3%2’0?%‘0(‘6%7
15242- Ami no- 4- Osoi ndol i ne- 2- car bonyQqdi nazol i n- 6-y1] - N-et hy1-5, 5-di f |
uor o- pentanam de ("A42") LC-Ms retention tinme: 1.76 mn;

1H NVR (500 MHz, DMSO d6/ TFA-d1): 6 [ppni 8.06 (t, J = 5.4, 1H), 7.75
(dd, J =8.9, 1.9, 1H, 7.63 (d, J = 1.8, _1H), 7.49 (d, J = 9.0, 1H),
7.38 - 7.27 (m 252H), Zib6

= 7.7, , 7.01 (s, 2H), 6.18 -
5.89 (m 1H), 5.00 (s, 2H) HY 2751 (dd, J = 8.9, 5.4,
1H), 3.10- 2.89 (m 2H), &. (M~ 4H), 0.90 (t, J = 7.2, 3H).

2-[2-Amno 4 N
(1 soi ndol i ne-2-carbonyl ) qui nazo ”g;@-yl ] - N- et hyl pent anam de 30("A43")
79 NH

5 2

LC-MS retention time: 1.66 min;

"H NMR (500 MHz, DMSO-de/TFA-d+): & ippm] 8.00 (dd, J = 8.7, 1.9, 1H),

7.91(d,J=18,1H),7.75(d,J=8.8, 1H),7.48 (d, J=7.5, 1H), 7.35 (dt, J =

22.0,7.3,2H),7.27 (d, J = 7.3, 1H), 5.07 (s, 2H), 4.84 (s, 2H), 2.77 — 2.68 (m,
10 2H), 249 (d, J = 6.2, 3H), 2.43 - 2.33 (m, 2H), 1.91 - 1.68 (m, 2H).

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}- N-propylcyclobutane-
carboxamide ("A32")

N/
15 H . NC
HN i
o N//kNH?

LC-MS retention time: 1.83 min;

20 "H NMR (500 MHz, DMSO-de/TFA-d:): & [ppm] 8.04 (dd, J = 8.8, 2.0, 1H),
7.91(d,J=18,1H),7.76 (d, J = 8.8, 1H), 7.48 (d, J = 7.3, 1H), 7.34 (dt, J =
23.1,7.2,2H),7.25(d, J = 7.5, 1H), 5.07 (s, 2H), 4.80 (s, 2H), 2.92 (t, J = 7.1,
2H), 2.78 - 2.71 (m, 2H), 2.43 — 2.35 (m, 2H), 1.89 — 1.70 (m, 2H), 1.31 - 1.22
(m, 2H), 0.65 (t, J = 7.3, 3H).

FP

25
1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-N-(2-amino-2-oxoethyl)-
cyclobutanecarboxamide ("A33")

30



(Preparation by reaction of

142- am no- 4Hi 50| ndol i ne- 2- car bonyl ) qui nazol i n-6- yl ] pent an0| c acid
["A64"] WwYRRIRPF i ne): LC-MB retention time: 1.77 m nPCHEPNRMEET0
MHz, DMBO-d6TITA-d1): 5 [ppn] 8.03 (t4 J = 5.5, 1H), 7.76 (dd J =

8.9 1.9, 1H), 7.59 (d. J = 1.8, 1H), 7.46 (d, J = 8.9, 1H), 7.35 -
7.24 (m 3H), 7.00 (s, 2H), 4.99 (s, 2H), 4.66 (s, 2H), 3.46 (dd, J =
9.5, 5.8, 1H), 3.08 - 2.87 (m 2H) 1.98- 1.46 (m 2H), 1.26- 1.07
(m 2H), 0.89 (t, J =7.23H), 0,83 (t, J =7 3H) .

2-[ 2- Ati no- 4- Osoi ndol i e= -cﬁ*b Aui I@zol 1] - N- et hyl hexanami de
("A44") 20 NH2 (Preparation b gdact i on~pfN

112-am no-4- (i soi ndol i ne-2-ca
[ A651] with ethylam ne) 25LC time: 1.89 min; 1H NMR (500
MHz, DMSO de/ TFA-d1l): 5 [ppm 8. 07 ¢% 8.6, 1.8, 1H) 7.89 (d, J
1.7, %14, 7.71 (d, J = 8.8, 1H, 7. 41‘6’%?\! = 7.5 1H, 7.31 (dt, J
23.9, 7.3, 2H), 7.22 (d, J = 7.5, 1H Fl33(s 2H), 4.78 (s, 2H),

3.55 (dd, J 2. 85 2H), 2.00- 1.50 2H)
1.28- (1 19 (%08%"6@%@10@ fog’zi“t” H)(mO ng(t J =172, %TD K
0.78 (t, J ='M.NMR3(300 MBR, DMSOdg/TFAd)Gppm]SOAt(de 8.8, 2.0, 1H),

azol 'n-6- yl Il hexanoic acid

2-[2-A 4- dol I 6- et hy1l- 5- met

" hexanant de (SRS )= 8 GiHD, %%%mﬁp%é?‘él H%ﬁ"?o'g}é‘,«éaif.?@a ), 754 (dt 4 2
1-[2- 4 b I

V11 5omet ! Aesnor A {561 T b v G 48%%*»&5&& 3.
tiime: 2.04 m?r84 276 (m, ZH],I:IM/RZBGQM\/HH) DNS@@GD"I(EAZH)) 6 [ ppm

811(dd J=28.8, 1.8, 1H), 7.92 (d, J = 1.7, 1H, 7.75 (d, J = 8.8,
1H), 7.49 (d, J = 7.5, 1H), 7.34 (dt. J = 1524.2, 7.2, 2H), 7.25 (d,

i H): 73510_1H) A-[2-Arhici4-(BBindofin8.2-6 8o oRl quifazRin(6l¢i]- N-iSoutfcyBoButane-
carboxamide ("A34")

15

20 LC-MS retention time: 1.93 min;
"H NMR (500 MHz, DMSO-de/TFA-d:): & [ppm] 8.04 (dd, J = 8.7, 1.9, 1H),
7.93(d,J=18,1H), 7.76 (d, J = 8.6, 1H), 7.48 (d, J = 7.7, 1H), 7.34 (dt, J =
23.7,7.4,2H),7.24 (d, J=7.5, 1H), 5.07 (s, 2H), 4.79 (s, 2H), 2.83 - 2.70 (m,
4H), 2.43 - 2.35 (m, 2H), 1.91 — 1.69 (m, 2H), 1.60 — 1.51 (m, 1H), 0.64 (d, J =
25 6.8, 6H).

L

2-[2—Amino~4-(isoind0Iine—2—carbony|)quinazo[in-6—yl]—N—tert-butyl-Z-methyI—
propanamide ("A35")

30



2.92 (m 2H), 2.03- 1.89 (m 1H), 1.69- 1.57 (m 1H), 1.55 - 1.43 (m
1H), 1. 160 Oy Pes® 2H). 0.93 (1, J =7.2, 3H), 0.80 (df1dp5;B0dkssr

2.3, 6H).

20242- A no- 4- (i soi ndol i ne- 2- car bonyl?fqui nazol i n-6-y1] - N-et hy1-4-neth
yl - pentanam de ("A46") 25 NNI-12 (Preparation by reaction of
1-[2-am no 4 (isoindoline-2-carbonyl)quinazolin-6-

y1l] 4- met hyl pentanoic acid ["A71"] with ethy
time: 1.92 min; 30 H NWVR (500 MHz, DWVSO d
J =828, 1.8, 1H), 7.90 (d, J =1.8, 1

(d, J = 7.5, 1H), 7.31% J

5

10

15

20

25

30

amne); LGC-Ms retention
A-dl): 6 [ppn] 8.07 (dd,
1(d, J =8.6, 1H), 7.45
060873PCT/ EP2010/ 006537

HN N
© N//I\NH2
(Preparation by reaction of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
yi]-2-methylpropanoic acid ['A62"] with tert-butylamine);
LC-MS retention time: 1.54 min ("nonpolar" gradient);
"H NMR (500 MHz, DMSO-dg/TFA-d-): & {opm] 8.04 (dd, J = 8.9, 2.1, 1H),
7.87(d,J=2.0,1H),7.78(d,J=8.9,1H), 746 (d, J =7.3, 1H), 7.34 (dt, J =

18.0,7.2,2H),7.25 (d, J = 7.2, 1H), 5.06 (s, 2H), 4.84 (s, 2H), 1.50 (s, 6H),
1.19 (s, OH).

2-[2-Amino-4-(isoindoline-2-carbonylquinazolin-6-yi}-N-ethyi-2-methyl-
propanamide ("A36")

/’_'_.—-
N/
\I O N
HN | Sy
° N/)\NH,

LC-MS retention time: 1.19 min ("nonpolar" gradient);

"H NMR (500 MHz, DMSO-ds/TFA-d+): & [ppm] 8.02 (dd, J = 8.9, 2.1, 1H),
7.85(d,J=2.0,1H),7.75(d, J = 8.9, 1H), 7.48 (d, J = 7.2, 1H), 7.40 - 7.29
(m, 2H), 7.26 (d, J = 7.3, 1H), 5.05 (s, 2H), 4.82 (s, 2H), 3.02 (g, J=7.2,2H)
1.49 (s, 6H), 0.90 (t, J = 7.2, 3H).

2-[2—Amino-4-(isoindoline-z—carbonyl)quinazolin—6-yl]—N—isobutyl—2—methyl~
propanamide ("A37")



, 5.04 (s, 2H), 4.78 (s, 2H),

= 14. ) 1
8.8, 6. 4, 1H), F%Cygp(nawgosqj’/
1H), 0.88 (t, J = 7.2, 3H,

Si 23.5, 7.2 , 721 (d, J =7.5 1
3. 69 dd = .6, 1H), 3.02 (dq,
J = 14.3, “%)2" R‘&? 1.88 (ddd, J = 13.
13. 4, 6.9, 1H), 1.36 (td, J = 13.2, 666,
0.82 (dd, J 14.0, 6.6, 6H). 5

242- Am no- 4- (| soi ndol i ne- 2- car bonyhqui nazol i n-6-yl | - N-et hyl- 3- net hyl p
ent anam de ("A47") 10 NNH2 (Preparation by reaction of

1-[ 2- am no- 4- (i soi ndol i ne- 2- car bonyl ) q

15yl]-3-methyl pentanqic acid rA7211
tinme: 1.24 mn; lH@Qq(SOO MHz ,

thylamne); LC-MS retention
ef TFA-d1): 6 [ppn] 8.14 - 8.09
(m 1H), 7.91(d, J= 1. 5(d, J =8.8, 1H, 7.49 (d, J =
7.5, 1H), 7.35 (dt, JHR.24x0 3\2H) 7.25 (d, J =7.5, 1H), 5.06
(s, 2H), 4.81 (s, 2H), 3]29 7w 10.8, 6.2, 20 1H), 3.06 (ddd, J
=145596 6.1, 1H), 2090 (dg 14.5, 7.2, 1H), 2.18 - 2.04 (m
1H), 1.49 (ddd, J = 13.4, 7.7, 33‘\,'1|'—‘ﬂ"?120-102(m1|—|),0.96-

0.82 (m 6H) LCON%qre(téntldk f"mg 4’47]#591‘{ “norpo!gr gradte_ans 8, 2H.

242- Amino 4

asoi ndol i ne- HawvIREBODM HRADMS O - ARRNde): l@)’[%pﬁr] mﬁzhwd but g2 Hamigg,
("A48") 82 Pre&?ratlon tl)% reaction of
n

(i soi ndol i ne/ 2% &h o ¢I0, dlindZél ([And 6 8.91] Hg} MBWIbuﬁa&d i), dcd@— 7.29

o275 LRI LS Vit g .30 U3y A M
J= 1.7, 1H) .40 B 6H), O$O=(t81:772,l-$H) 7.42 (d, J = 7.5, 1H), 7.28 (dt,
J'=20.1, 7.4, 2H), 7.18 (d, J = 7.5

2-[2-Amino-4-(iscindoline-2-carbonyljquinazolin-6-yl}-N-propyl-2-methyl-
propanamide ("A38")

O N

/\

HN
Sy

O s
N~ NH,

20 LC-MS retention time: 1.33 min ("nonpolar" gradient);
'H NMR (500 MHz, DMSO-de/TFA-d+): & [ppm] 8.02 (dd, J = 8.9, 2.1, 1H),
7.85(d,J=2.0,1H), 7.75 (d, J = 8.8, 1H), 7.48 (d, J = 7.5, 1H), 7.34 (dt, J =
21.5,7.2,2H),7.26 (d, J = 7.3, 1H), 5.05 (s, 2H), 4.81 (s, 2H), 2.95 (t, J = 7.1
2H), 1.50 (s, 6H), 1.38 — 1.27 (m, 2H), 0.69 (t, J = 7.4, 3H).

25

2-{2-Amino-4-(isoindoline-2-carbonyljquinazolin-6-y|]-N-(2-amino-2- ~oxoethyl)-
2-methylpropanamide ("A39")

30



1H, 5.02 (s, 2H), 4.77 (s, 2H), 3.13 (d, J = 10.7, 1H, 3.09 - 2.80
glr—nb 2H) . & Inineedat6 (m 1H), 0.95 - 0.85 (m 6H), 0.62p¢fpRto/bdths
10212- Ami no- 4- (i soi ndol i ne- 2- car bonyl¥qui nazol i n- 6-y1] - N- et hy1- 4- ( 4-
met hyl pi perazi n-1-y1) - 4- oxobut anam de ("A49") r-N 15 2

(Preparation by reaction of

142- am no- 4- (i soi ndol i ne- 2-car bonyl ) qui nazolin-6- 20yl] 4 (4

met hyl pi perazi n-1-y1) - 4- oxobut anoi ¢ aci A75"] with ethylam ne);
LC-MS retention tinme: Q.24 mn; NVR MHz, DMSO d6/ TFA-d1): 6
[ppm 8.09 (d, J = 8.8( 1H), ), 7.76 (d, J = 8.8, 1H),
7.49 (d, J = 7.5, f1H, 38 ( 7.4, 1H), 7.33 (t, J = 7.4, 1H),
7.26 (s, 1H), 5.10 (s, , 4.42 (s, 1H), 4.18 (s, 2H),

253.52 . 2.62 (m 13H), 0.189 (
242- Anitno- 4- (i soi ndol i ne- 2 car
| enepent anedi am de ("A50") 83

LC-MS retention time: 1.48 min;

"H NMR (500 MHz, DMSO-de/TFA-d-): 5 [ppm] 8.09 (dd, J = 9.0, 2.0, 1H),
7.97 (d, J=2.0, 1H), 7.74 (d, J = 8.8, 1H), 7.48 (d, J = 7.3, 1H), 7.34 (dt, J =
21.8,7.1,2H), 7.26 (d, J = 7.3, 1H), 5.07 (s, 2H), 4.84 (s, 2H), 3.59 (s, 2H),

=v.2, 3H.
R@&.Nq_@zol in-6-yl]-Ni -ethyl-2-nethy
2

10
% 1.54 (s, BH).
2-[2-Amino-4-(iscindoline-2-carbonylquinazolin-6-yl}- N-(2-cyanoethyl)-2-
methylpropanamide ("A40")
15

20 LC-MS retention time: 1.64 min:
"H NMR (500 MHz, DMSO-dg/TFA-d+): 0 [ppm] 8.02 (dd, J = 8.9, 2.1, 1H),
7.91(d,J=2.0,1H),7.74 d, J = 9.0, 1H), 7.48 (d, J = 7.3, 1H), 7.34 (dt, J =
21.1,7.4,2H),7.26 (d, J = 7.5, 1H), 5.06 (s, 2H), 4.85 (s, 2H), 3.25 (t, J = 6.5,
2H), 2.59 (t, = 8.5, 2H), 1.52 (s, 6H).

Py

25
2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yI}-N-methyl-5,5-difluoro-
pentanamide ("A41")

30



2-.(Preparation by reaction of

1-12-am nQ; 4- (i soindol i ne- 2- car bonyQgui nazol i n- 6-
y;1-4-car§gﬁabﬂﬁéhﬁg4-enoic acid [501/4741 with ethylaniﬁgTT?m%EQ%%?7
retention tinme: 1.66 mn. 2-[2-Arino 7

asoi ndol i ne- 2- car bonyQgui nazol i n- 6-4-2-(3, 3-di fl uoropropyl) - Net hyl - 5,
5-di fl uor opent anam de ("A51") (Preparation by reaction of

242- am no- 4- (i soi ndol i ne- 2- car bonyQgui nazol i n- 6-

y11-2-(3, 3-difl uoropropyl)-%, 5-difluorop anoic acid ['A66"] with

et hylam ne); 20LC-MS retention’tinme: 99 n.

i nazol i n-6-y1]-2-(3,3-difluorop
anet hyl bul y) pent anani de (" A52")
"nonpol ar” gradient). WO

ropyl)- 5,5-difluoro-N (|1, 1,13,
30 LCGMSretention timg 225 min

142- Anino- 4- (i soi ndol i ne- 4 car - RJQL nazol i n76-y1] - N- et hyl cycl opent
anecar boxami de ("A53") NH,

(Preparation by reaction of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
yi]-5,5-difluoropentanoic acid ["A63"] with methylamine);

LC-MS retention time: 1.26 min;

"H NMR (500 MHz, DMSO-ds/TFA-d-): & [ppm] 8.08 — 8.03 (m, 1H), 7.93 (d,

10
gf\ J=17,1H),7.72(d, J=8.8, 1H), 7.43 (d, J= 7.5, 1H), 7.30 (dt, J = 22.6, 7.1,
2H), 7.21(d, = 7.5, 1H), 5.95 (it, J = 56.9, 4.0, 1H), 5.03 (s, 2H), 4.79 (s, 2H),
3.63 (dd, J=8.9,5.8, 1H), 2.08 (dd, J = 19.1, 8.4, 1H), 1.81 ~ 1.53 (m, 3H).
15 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N-ethyl-5,5-diflucro-
pentanamide ("A42")
F F o
=
\ O N~
HN
20 N
° NyLNHz
- LC-MS retention time: 1.76 min;

"H NMR (500 MHz, DMSO-de/TFA-d:): 5 [ppm] 8.06 (¢, J = 5.4, 1H), 7.75 (dd,
J=89,1.9, 1H),7.63(d, J = 1.8, 1H), 7.49 (d, J = 9.0, 1H), 7.38 — 7.27 (m,

25 2H), 7.26 (d, J = 7.7, 1H), 7.01 (s, 2H), 6.18 — 5.89 (m, 1H), 5.00 (s, 2H), 4.67
(s, 2H), 3.51 (dd, J = 8.9, 5.4, 1H), 3.10 — 2.89 (m, 2H), 2.14 — 1.53 (m, 4H),
0.90 (t, J = 7.2, 3H).

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-ethylpentanamide
30 (”A43")



10( Preparation by reaction of

242- am no- 4- %i Z@I ndol i ne- 2- car bonyl ) qui nazol i n- 6-

yl]cycl op&rt H&EEPBbxyl i ¢ acid [ A6811] with et hyl ani ne) PCT/EP)Y/006537
retention tinme: 1.84 mn; 1H NVR (500/9MHz, DMSO- de/ TFA-dl): 6 [ppn]
7.74 (dd, J =9.1, 2.1, 1H), 15 (d, J = 11.7, 2H), 3.46 - 3.38 (m
2H), 3.03 - 2.95 (m 2H), 2.42 - 2.34 (m 2H), 1.85 - 1.75 (m 2H),

0.86 (t, J =72, 3H). 1-[2-Amino 4
(1 soi ndol i ne-2-carbonyl)qui nazol i n-6-yl1]~N->et hyl t et rahydr opyr an204- ca
rboxami de ("A54") (Preparatjon by reagtifon of 2-[2-anino 4

ML ] et rahydr opyr an- 4- car boxylic

retention tine: 1.59 min; 1H NMR
Ad4 (dd, J =9.1, 2.1, 1H, 7.70

N

7472, 7.61 (d, J 2.0, 1H), 7.25

4{’ILI}MJ.SS (t, J 7.4, 1H), 4.99

(i soi ndol i ne-2-carbonyQqu naz
acid ["A69"] with ethylam neJ;
(500 MHz, DMSO- def TFA- dHN
(t, J =5.6, 1H, 7.28 (t,
(d, J ©1H), 7.3, 7.45 (d,9J
(s, 2H), 4.66 (s, 2H), 3.74

(Preparation by reaction of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-

i NH
LG

yllpentanoic acid ['A64"]) with ethylamine);

LC-MS retention time: 1.77 min;

"H NMR (500 MHz, DMSO-ds/TFA-d-): & [ppm] 8.03 (t, J = 5.5, 1H), 7.76 (dd,
J=8.9,19 1H),7.59(d, J= 1.8, 1H), 7.46 (d, J = 8.9, 1H), 7.35 - 7.24 (m,
3H), 7.00 (s, 2H), 4.99 (s, 2H), 4.66 (s, 2H), 3.46 (dd, J = 9.5, 5.8, 1H), 3.08 -
2.87 (m, 2H), 1.98 — 1.46 (m, 2H), 1.26 - 1.07 (m, 2H), 0.89 (1, J = 7.2, 3H),
0.83 (t, J=7.3, 3H).

10

7,
H

15
2-[2-Amino-4-(isoindoiine-2-carbonyliquinazolin-6-yl]-N-ethylhexanamide

(HA44N)

20

(Preparation by reaction of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
yllhexanoic acid ["A65"] with ethylaming)
25 LC-MS retention time: 1.89 min;
'H NMR (500 MHz, DMSO-de/TFA-d4): © [ppm] 8.07 (dd, J = 8.6, 1.8, 1H),
7.89(d, J=17,1H),771(d, J=88,1H),7.46 (d,J=7.5, 1H), 7.31 (dt, J =
23.9,7.3,2H), 722 (d, J = 7.5, 1H), 5.03 (s, 2H), 4.78 (s, 2H), 3.55 (dd, J =
8.7, 6.5, 1H), 3.07 — 2.85 (m, 2H), 2.00 - 1.50 (m, 2H), 1.28 — 1.19 (m, 2H),
30 1.19—-1.04 (m, 2H), 0.89 (t, J=7.2, 3H), 0.78 (t, J = 7.2, 3H).



86 (d, J =11.7, 2H), 3.46 - 3.38 (m 2H), 3.03 - 2.95 (m 2H), 2.42
- 2.34 (mywabdi - 175 (m 2H), 0.86 (t, J =7.2, 3

242- Am no- 44?950'%0%1032% ne- 2- car bonyl ) qui nazol i n-6-y11- N et ?/TL/FE%O%%/?%ﬁ%
pent anam de ("A55") 10 NNH2 ( Preparat8on by reaction of 242-amno 4
(1 soi ndol i ne-2-carbonyl ) qui nazol i n-6- yl-2-nethyl pentanoic acid
["A67"] with ethylami ne); LCMS retention tine: 1.48 mn; 151H NWR

Lo a0 g R isbindbioBE barbon i Gfaedirge Yyt cind sy fiefn-
(dt, 22. &mide'ALH), 7.13(d, J = 7.3, 1H), 4.96(s, 2H), 4.73(s,

J =
2H), 3.02 - 2.87 (m 2H), 1.87 (td, J = 13.1, 4.7, 1H), 1.78 - 1.68
(m 1H), 1.37 (s, 3H), 1.13 -0.95 (m 2H), 0.81 (t, J = 7.2, 3H),

0.75 (t, J =7.2, 3H). 20 Exanple 7 Preparation of ethyl
142- am _no- 44i soi ndol i ne- 2- car-bonyl ) qui na y- 611] -
cycl opr‘r’opanecar boxyl ate ("A56") and r

onyd)- N

142- am no- 4- (i soi ndol i ne-2-carpb
quinazolin-6-y|]cyc|op?§ﬁ
1- (4-ni trophenyl)cycl opna

anedar boxyc aci d ("A57") 25Step 1:Ethyl
panecarhoxybate 86 20 g of ethyl

nin 30 nl of DVF and added
dropwi se to a suspension ofdo 4 g0 ﬁd,\u@hydridein 20 M of DWW
with ice-cooling. 8.5 m of dibronoethane’zare subsequently added, and
the mxture i | L& f Qr . A fuyrther .5 of , sodi um :
yar | adoand MG bR red o Fraie i -4l Rel e SoB8s ozatin-
the mixture iyf§-5-hesthghéxaresdc atidJO76'Pwith dhyldhties): cool i ng, the
reaction mx%ﬁ@is stirred into a mxture of 100 mM of 1 N
hydrochl ori ¢ Extanberptien?. 04dBin; The nixture is washed four times

once with 100 iV} (800 A DNRSORTIIE Kot RIRERTS Dot S Bk 78°

sul fate and, 7a92 @, Jf# Ht7,atH)pR,75e(dapoer a8edH) 07 4oYdess 7.5, 1ag Fows4 el =

55 o (1389 " 6F it 2 (a2 o RenyiH ey elicbr SHaeB A BODh B (ddoas

retention tiged, 2801HMIN§ “0oPANABH) P BELENBY (m, 1H), 1.69 — 1.57 (m, 1H),
1.55 — 1.43 (m, 1H), 1.16 — 0.96 (m, 2H), 0.93 (¢, J = 7.2, 3H), 0.80 (dd, J =
6.7, 2.3, 6H).

20 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl-N-ethyl-4-methyl-
pentanamide ("A46")

C =
=
\l O N/
25 i Sy
© N//[\NHZ

(Preparation by reaction of 1-[2-amino-4-(iscindoline-2-carbony!)quinazolin-6-
yll4-methylpentanoic acid ['A71"] with ethylamine);

LC-MS retention time: 1.92 min;

H NMR (500 MHz, DMSO-ds/TFA-d+): & [ppm] 8.07 (dd, J = 8.8, 1.8, 1H),
7.90(d, J=1.8,1H), 7.71(d, J = 8.6, 1H), 7.45(d, J = 7.5, 1H), 7.31 (dt, J =

30



1H NVR (500 MHz, DMSO d6f TFA-di): 6 [ppn] 8.14 (d, J = 8.9, 2H), 7.60
15(d, J = 4.03 (q, J =7.0, 2H), 1.56 (q, :é :

1,26 (q, X&’:?(H?éjws%, 1.08 (t, J = 7.0, 3H). Step 2:Et F%’m’gmm“s“
1- (4- am nophenyl ) cycl opr opanecar boxyl &t e 2511. 3 g of ethyl

1- (4-ni trophenyl)cycl opropanecar boxyl ate are dissolved in 110 m of
tetrahydrofuran, 1 g of 5% Pd/C (52.3% of water) is added, and the

nerati on, thesbire mHldrPhrE -7 Y EDEaTs & Rt TRds A SR @& E
evaporat ed t @ gry/BesH) i NOYagHQ = Yued &2 K @),Q.éﬂgﬂf\% Dfiae hy) 1H), 1.88
1- (4- am nophenyl ) cycl o- 30pr opanecar bOXé:dat e, LG retention tine:

1.18 nin (" néHpdI b 132 dBehtt) 1H).gT46ded 318¢nGI9, 1H), 1.36 (td, J = 13.2, 6.6,
214- 2ZJE) -4211h o t Wl ' -
pr ong(ecar bz)gﬁ)a?g@&’y‘!lémg%’aﬁo%'?h%%{ag?gﬁgg@gg%agﬁdi ssolved in 50 m

of wateér, 14 g of Na2504 are added, and the nmixture is stirred at 23C

for 10 mn. énoéutiog of 109 of et hyl , )

1- (4- ami nophnAEVT-Ariissiaingr bERoRY M HpazeP ol ety Stmeihylof
water is add s Sk on. 10 g of hydroxyl anmoni um chl oride in
20 M of wat rng%eéng@%éf‘%wthe resul tant suspension, and the m xture
is stirred at 1560C for 90 mn. The m xtureN s subsequently all owed
to cool, during which a precipitate depos This is filtered off,
washed with water and dried at 40C in The m xture obtained is
enpl oyd@® in the fol |l ow reaet i onOwitk
Yield: 12.5 g (95% of etlhyl
2[ 4-[[ (2Z/ E) - 2- hydr oxyi miMoate

(Preparation by reaction of 1-[2-amino-4-(isoindoline-2-carbonyl)guinazolin-6-
15 yl]-3-methylpentanoic acid ["A72"] with ethylamine);
LC-MS retention time: 1.24 min;
'H NMR (500 MHz, DMSO-ds/TFA-d;): & [ppm] 8.14 — 8.109 (m, 1H), 7.91 (d,
J=151H),7.75(d, J = 8.8, 1H), 7.49 (d, = 7.5, 1H), 7.35 (dt, J = 24.6, 7.3,
2H), 7.25(d, J = 7.5, 1H), 5.06 (s, 2H), 4.81 (s, 2H), 3.29 (dd, J = 10.8, 6.2,
20 1H), 3.06 (ddd, d = 14.5, 9.6, 6.1, 1H), 2.90 (dq, J = 14.5, 7.2, 1H), 2.18 - 2.04
(m, 1H), 1.49 (ddd, J = 134, 7.7, 3.3, 1H), 1.20 — 1.02 (m, 1H), 0.96 — 0.82 (m,
€ 6H), 0.69 (t, J = 7.4, 1H), 0.58 (d, J = 6.8, 2H).

2-[2-Amino-4-(isoindoline-2-carbonyl)q uinazolin-6-yl]-N-ethyl-3-methyl-butan-
5 amide ("A48")

)
ﬁ O N
HN
SN
30 © A



LC-MS retention tinme: 1.48 mn. Step 4:1-(2, 3-Di oxoi ndol i n-5-y1)

) cycl opr opansdi§oakhdy 88 conplete, the mxture is stirre

further 30 mn and subsequently poured into 400 m of |cgcg\;/\//§¥)gﬁ0/w|§ﬁg
resultant precipitate is filtered of f8and washed with water. Drying
at 40C in vacuo gives 6.5 g (62% of

(2, 3-di oxo02, 3-di hydro- 1Hi ndol- 5-yl ) cycl opr opanecar boxyli c aci d;

SLC M5 1 et enypRihArhfigh by ré2ct{Bnbf 1 -
(2.3 d Oxof(néﬂéoblefrn 7 by rCyC (l)‘l[)k; Opgggﬁeﬂ%@@onneg carbonyl)quinazolin-6
(2, 3- di oxo- 2 y§-Hirejbylbutbroinand {'3A8") witic lethpdarpargcar boxyl i ¢ acid are
di ssolved in of,.et hanol,,..and 500 ng of toluene 4 sulfonic acid
nonohydr at e A«#QR/@EF&B“’“% M 1A @Ms heated at 80C for 1 h and
subsequent | y "evVQRIR @08AVHZ, PASO-daFTEAIES GAKRDN JuPsig) 1

of wat%1 and 100 m  of ethyl acetate andﬁgﬁﬁrﬁr ? W for alé)urther
12 h. The mi »t89 &.ik=elt L|7's7éh(d,1§|=h§TSGHi)u?rﬁE;(drd)gé’nﬁ,a‘ilﬂbr?ai&(dtadd:

the organic hS f 0 p S

Further Twi c@o TR T Toid ek Pt 0t B Gk 1 Al (S TAd) conblthed”
organi ¢ phases. 'ﬁlr‘ﬂ-l)dBl(Bi—QV&I (rﬁo@m}lrﬂ §1Jl~f)a‘1@(mf HH‘} €.89 -0 d59M2BH)2D 89
to dryness in vacuo, giving 6.7 g (92% of

1-(2, 3-di oxorrdefli( ﬁ’L | ) cycl opropanecar boxyl at e LC-MS retention
time: 1.30 min. Step 6:5-(1

- Et hoxycar bonyl cycl opropyl) - 1-tert - but oxycar bonyl- 2, 3-di oxo- indoline
WO 2011%608‘23[2@##&%@4(@0@&%3@ ZBSarbon?!)@Jmézcﬂlrr @@qiw%mwh (4-

Pk

di carbonate are a]dded to 6.7 of et .

1- (2, 3-di omeﬁfBVPiP%a?Tﬂ"EW@ﬁ?Wﬁedo&wéte and 15 ng of

4-di met hyl am nopyridine in 100 m of tetrahydrofuran, and the m xture
i S subsequently 10stirred at 23C for 12 h. The m xture is evaporated
at 23C in vacuo and proceségdly urther directly. Yield: 9.3 g (100%
of ”’“

5-(1- etqgoxycar bonyl cycl opropyl)-1-ter @It ycar bonyl - 2, 3- di oxoi ndol i
ne;

(Preparation by reaction of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
20 yl]-4-(4-methylpiperazin-1-yl)-4-oxobutanoic acid ['A75"] with ethylamine);
L.C-MS retention time: 1.24 min;
{ "H NMR (500 MHz, DMSO-ds/TFA-d+): & [ppm] 8.08 (d, J = 8.8, 1H), 8.00 (s,
1H), 7.76 (d, J = 8.8, 1H), 7.49 (d, J = 7.5, 1H), 7.38 (t, J = 7.4, 1H), 7.33 (t,
J=7.4,1H), 7.26 (s, 1H), 5.10 (s, 2H), 4.81 (s, 2H), 4.42 (s, 1H), 4.18 (s, 2H)
25 3.52 -2.62 (m, 13H), 0.89 (, J = 7.2, 3H).

2-[2-Amino-4-(isoindaline-2-carbonyljquinazolin-8-yl}-N'-ethyl-2-methylene-
pentanediamide ("A50")

30



LC-MS retention tinme: 2.20 min ("nonpolar” gradient). 15Step 7: Et hyl
114- (tert vayb@xpeasPonyl am no) - 3- (2-i soi ndol i n- 2-y1-2- oxp T/Pmmamm537
acetyl ) phenyl ] cycl opr opanecar boxyl at e 253.2 g of |50|ng Flne
added to 9.3 g of 5-(1- ethoxycarbonyl%&clopropyl) 1-

tert-but oxycarbonyl-2, 3-di oxoi ndoline in 100 m of tetrahydrofuran,
and the mxture is subsequently stirred at 23C for 1 h. The mxture
is evaporated to dryness in vacuo and purified by colum
chromat ogr aphy, giving 40Q gnt32% of et yI
144- (tert-but oxycar bonyl anifno) - 3- ( 2- 'SP’ /n 2-y1-2- oxo-
30acety|)pheny|]cyc|oprOo-J-carboxm at g, C—NB retention tinme: 2.63
mn ("nonpol ar” gradient ‘ 60873PCT/ EP2010/ 006537 90 Step
8:Ethyl 1-[2-am no-4-(is a.rbonyl)qU|nazoI|n 6-yl ] cycl o-
pr opanecar boxyl ate ("A56") i of et hyl

144- (tert - but oxycar bonyl amino) -3-£2 %f|ln 2-yl- 2- oxo-
acetypphenyl]cyclopropanecarboxylate areVdi ssolved in 15 n of

acetonltrlle caesi flupr.id

b1 s(ori met byl EFEAO08) pe it Ll BT AT Pl e 25 P Bl fhaoin-6-
mxture i s stij4- eﬁrb@aﬁndy@@éﬁthﬁéﬁ@tfédﬂ pAfran vihﬁ1 @ih?fan@ﬂ@ y2.7 m of
hydrochloric acid (1N are then added, 15vmth t hé product

pr eci pi t at i ngCaMuRteRtianblimg: 196 510 mg (91% of et hyl

142- am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n- 6-yl ] cycl opr opanecar bo
xyl ate;10LC-MB retention time: 1 65 nin ("nonpolar® gradient);

w 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y(]-2-(3,3-difluoropropy!)-N-

ethyl-5,5-diflucropentanamide ("A51")

A
g Py

N NH

15

2
(Preparation by reaction of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
yl]-2~(3,3-difluoropropyl)-5,5-diflucropentanoic acid ["A66"] with ethylamine);
20 LC-MS retention time: 1.99 min.
2-[2-Amino-4-(isoindoline-2-carbonyliquinazolin-6-yl}-2-(3, 3-difluoropropyl)-
5,5-difluoro-N-(1,1,3,3-tetramethylbutyl)pentanamide ("A52")

25

30
LC-MS retention time: 2.25 min ("nonpolar" gradient).



1H NVR (500 MHz, DMSO-d6/ TFA-d1): 6 [ppnj 8.07 (dd, J = 8.7, 1.9,

1H), 8.00 (d, J = 1.8, 1H, 7.75 (d, J = 8.6, 1H), 7.46 (d, J = 7.3,
1H), 7.34WQR011P$7E= 22.6, 7.2, 2H), 7.25 (d, J = 7.3, 1RLT/EB200/0¢6S37
2H), 4.84 (s, 2H), 4.03 (q, J =7.1, gH, 1.59 (q, J = 4.0, 2H), 1.28
(g, J =4.2, 2H), 1.08 (t, J =7.1, 3H). Step 9:1-[2-Anm no 4
(isoindoline-2-carbony|)quinazolin-6-y|]cyc|o- pr opanecar boxylic acid
("A57") 91 400 ng of ethyl

1- [ 2- ami no- 4-%¢ i%ﬁmmﬂr(iﬁéﬂI‘.Einla]Eb'bny!b)o@ryi)ﬁamamImﬁ-yﬂkﬁlfaylcyloymmmﬁana-rb
oxyl ate are rri of tetrahydrofuran, and 3.5 m of 2N
sodi um hydro%ag?&é%ﬁ ?l(cﬁ\ e added. The m xture is stirred at 23C
for 12 h, evaporated to dryness in vacuo, ~taken up in 10 m of water
and 5adj usted to pH 2 using 1 m of 25% chI oric acid. The
resultant pre- cipitate is filtered off ayddried in vacua. Yield:
250 mg 5§ 67% of O

142- am no4- (i soi ndol i neﬁ-

lic acid; LC-MS retenti ¢
DI\/SOcIe/TFA-dl) 6 [ppn 8. 05
1.8, 1H), 7.70 (d, J—8601H) 4
22.0, 7.2, 2H, 7.23 (d, J =7.3, 1 5.
1.52 (dd, J = 7.0, 4.0, 2H, 120(d J
15Preparation_of

1- [ 2- anjigno- 4-{Crepsiratien byesastivardiehi2- anqlmméi(mbmdoﬁan]-carbonyi)qumazolm B-

75 7 ophony PR St aREdrbufiade £agt SR e inale, added

dropwi se to aCMPenshigh hed1 34 @iref sodi um hydrl de in 20 m of DW
with 30 ice- qoollgqg and stirred for 30 min. 6.6

1, 3-di br ormerd"éM @08 Mblgs PMiehtde)T itded O [apdn] t7hE4 (ﬁdxtJLFF 8.1, 2. 5tiH) ed
t 23C f Th t tl t
o 75 1003 o TR 48N OTATALE A SIS ST P 0
5 1H), 7.28 (t, J=7.2, 1H), 7.25 (d, J = 7.3, 1H), 4.99 (s, 2H), 4.66 (s, 2H), 3.74
(d, d =11.7, 2H), 3.46 — 3.38 (m, 2H), 3.03 -~ 2.95 (m, 2H), 2.42 — 2.34 (m,

2H), 1.85 — 1.75 (m, 2H), 0.86 (t, J = 7.2, 3H).

NI\/R(SOO VHz,

8. 6, 1.8, 1H), 107.94 (d,
J=7.5 1H), 7.31 (dt,
'623 (s, 2H), 4.80 (s, 2H),
= 7.0, 4.0, 2H). Exanple 8

J
J

1-[2-Amino-4-(isoindoline-2-carbonyljquinazolin-6-yl]-N-ethyitetrahydropyran-
20 4-carboxamide ("A54")

25 N “NH,
(Preparation by reaction of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-
yltetrahydropyran-4-carboxylic acid ["A69"] with ethylamine);
LC-MS retention time: 1.59 min;
"H NMR (500 MHz, DMSO-de/TFA-d1): & [ppm] 7.74 (dd, J = 9.1, 2.1, 1H),

30 7.70(t, J =56, 1H), 761 (d, J = 2.0, 1H), 7.45 (d, J= 7.5, 1H), 7.33 (t, J = 7 4,
TH), 7.28 (t, J = 7.2, 1H), 7.25 (d, J = 7.3, 1H), 4.99 (s, 2H), 4.66 (s, 2H), 3.74



92 and 200 g of ice. The m xture is washed four tinmes with 100 m of
et hyl ace fine, the combined organic phases onc ]

of sodi um Rﬂ%?or{aﬁg solution, dried over sodiumsulfate a (&WEgﬁié}ﬁ&sgq
filtration, evaporated to dryness i n 88acuo. The residue is purified

by col umm chromat ography (reversed phase). Yield: 5.5 g (46% of

et hyl 1-(4-ni trophenyl) cycl obut anecar boxyl ate; LC-MS retention

RN Uk Wb LA e N B

2H), 4.09 (q.2H), .85 11.2Hm, mﬁ@asaz&t , 2.58 - 2.47 (m
102H), 2.11 -1.99 (m 1H), 1.93 - 1.80 (ml 1,13 (t, J = 7.1,
3H) Step 2:Ethyl 1-(4-am nophenyl)cycl obut anecar boxyl ate 0 H2N 15

.5 g of eth gt Qe ) f | ved
|n 55 m of %ﬂe 2r1aﬁﬁraﬁ5‘4 ran f)ﬁ% @5}%@?@8?@&3’9% ?@1.% ?r'% Z’?
added, 2and ZQIeImearmmﬂer(é%ﬁ)stl rred at 23C under a hydrogen
at nosphere for 1 h. After aeration, insoluble material is filtered
off, and the filtrate is evaporated to dr s in vacuo. Yield: 4.3 g
(89% of ethyl 1-(4-am nophenyl))cycl obuta aAr boxyl ate; LC- MS
retention time: 2.05 mn (" " gradyent). 25Step 3: Ethyl
2-[4-[[(2Z/ E) - 2- hydr oxy!
carboxylate WO 2011/ 06Q873RCT/ EP2010/ 006537 93 6.25 g of chloral
hydrate are dissolved in T§( ater, 9.39 g of Na2SO4 are added,
and thdOri xture is stirredcpt 2 for 10 min. A solution of 6.9 g of
ethyl 1- (4-am nophenyl ) cycl obut arfecaiboxW¥t.at e hydrochloride in 50 n

of water is added to this solution. 7. 65 g of hydroxyl anmoni um
chlori de in 20rgparation by reaction of 2-[2-amino-4-(isoin ollne-Z -carbonylhquinazolin-6-

yI-2-methylpentanoic acid ["A67"] with ethylamine);
LC-MS retention time: 1.48 min;

15 "H NMR (500 MHz, DMSO-ds/TFA-d+): & [ppm] 7.90 (dd, J = 9.0, 2.0, 1H),
7.76(d,J=1.8,1H),7.65(d, J=8.8,1H),7.35(d, J=7.5, 1H), 7.22 (dt, J =
22.4,7.2,2H), 713 (d, J=7.3, 1H), 4.96 (s, 2H), 4.73 (s, 2H), 3.02 - 2.87 (m
2H), 1.87 (td, d = 13.1, 4.7, 1H), 1.78 — 1.68 (m, 1H), 1.37 (s, 3H), 1.13 - 0.95
(m, 2H), 0.81 (t, J=7.2, 3H), 0.75 (t, J = 7.2, 3H).

= Example 7
(- Preparation of ethyl 1-[2-amino-4-(isvindoline-2-carbonyl)quinazolin-6-yl]-
cyclopropanecarboxylate ("A56") and 1-[2-amino-4-(isoindoline-2-carbonyl)-
quinazolin-6-yllcyclopropanecarboxylic acid ("A57")
25

Step 1.  Ethyl 1-(4-nitrophenyl)cyclopropanecarboxylate

;...

1. N

O—-N\CLJOL Br—ar ol
30 O/\



50f water are added to the resultant suspension, and the mxture is
stirred at 60C for 5 h. The mixture is subsequently al l onwed to cool,
during whi"¥A2H4080873 deposits. This mixture is washed thr BETEPAIGOWSEH
50 ml of dichloronmethane each tine, td&e conbi ned organi c phases are
dried over sodiumsulfate, filtered off and evaporated to dryness in
vacuo. The m xture obtained is enployed in 10t he foll ow ng reaction
w thout further purification: Yield: 9.1 100% of ethyl

2-[ 4- [ [ ( 22/ 259 W attoik diniirapiarsiaadtale are] \gﬂcblyﬂdﬂ(ﬁ@unhﬁfeBHFb@WI ate
, LG M5 retentjon cﬁ’o?ﬁrlseztgo%s&ﬁgn ﬁrﬁ fg]of(s%d%m%oé%ggnoéé mlofWF

) cycl obut anoi ¢ aci

244- [ [ ( 27/ E) MEthigerapojingi &6ane®wzbmwhah@@yé SV Pedded, and the
20car boxyl ate are added in Bortlons to : of sulfuric acid 98%

at 50C, dur- m%&lfﬁméwr%%@t érﬁ)é@feﬂ br%fﬁdﬁ%@ég@f@g@uwwldm@nd 5 ml
additidn is Qﬂ@%r%f@;etﬁé% Beddes itn Hd-£86MhAbnaMe FAkufe (LB A°

m n and subsequent poured 1nto e m Xture
washed t hr ee atiSPBE far Blin. 20@r ubolaﬁg,cﬂhe:l’é&nmn&hixafle/nesmminté% rh)xt@acdt

time, th i.ed 25sodi | f at
itered of f MRIConhaf aBrERaRsRuaa PhE Gaiice. heoorueeprasnset
obtained is gop WGQ with ‘Fﬁl?nfﬂ@%%eﬂ?ﬂ%%é?réa‘%ttmé‘tthé%hﬂ:ﬁﬁed organic

purification. Yield: 7.
1- (2, 3- di oxoiPhasES @nsewn)hcw o of andiun aubdde sQUKBNy @iehbiemsddiure:

1.51 1/ 060873RCT/ EP2010/ 0065 4 Step 5:Eth
1-(2, ?1{% oxoi Hﬁgfei % ’E‘é}@ﬁoﬁ%%@%&f@o&ypﬁ?émcuo ¥Ee-fe§ld5e(ﬁ
1-(2, 3-di oxmpmcalméu@y&:ommﬁmmhafo@rﬂaw@ew@be fo%‘sé) & dB%Sg?Lé’@ﬂ ) bf

100 M of ethanol, and 500 of toluene- oni c aC| nonohydr at e
are added. TR&WiTxoniropseny @hapa@pmarmxylata bGdVISubteadjoartinig: 2.01

evaporated i cwﬂ,{ e e is taken up in 100 mM of water and
100 m of et ﬁqyl?‘a( ace O-B} gl}&%r%l

"H NMR (500 MHz, DMSO-de/TFA-d1): & [ppm] 8.14 (d, J = 8.9, 2H), 7.60
15 (d,U=89, 2H),4.03(q, J=7.0,2H), 1.56 (q, = 4.1, 2H), 1.26 (q, J = 4.3,
2H), 1.08 (t, J = 7.0, 3H).

Step 2. Ethyl 1-(4-aminophenyl)cyclopropanecarboxylate

20

=0
i

25 11.3 g of ethyl 1-(4-nitrophenyl)cyclopropanecarboxylate are dissolved in

110 ml of tetrahydrofuran, 1 g of 5% Pd/C (52.3% of water) is added, and
the mixture is stirred at 23°C under a hydrogen atmosphere for 1 h. After
aeration, the solid material is filtered off, and the filtrate is evaporated to
dryness in vacuo. Yield: 9.8 g (100%) of ethyl 1-(4-aminophenyl)cyclo-

30 propanecarboxylate; LC-MS retention time: 1.18 min ("nonpolar” gradient).



10and t he aqueous phase is separated off. The aqueous phase is washed

a fur- ther twce with 100 M of ethyl acetate each tine. The

conbi ned &YQaHIE®W¥Ahses are dried over sodium sul fate, fPCTEPRY/EHI7

evVaporated to dryness in vacuo. The rgsidue is purified by colum

chromat ography (reversed phase), giving 2.4 g (30% of ethyl

1- (2, 3-di oxoi ndol i n-5-yl ) cycl obut anecar boxyl ate; 15LC-MS retention

time: 1.99 mn; 1H NVR (500 MHz, DWVBSO d6/ TFA-d-): 6 [ppn] 7.50 (dd, J

= 8.2, 2.0, 1ep 37 3¢thd 2--H2Z/B)-24ndrosimindagetyl]amigo]phedyycld- 07

(m 2H, 2.79, - 9 , 2.42 (m 2H), 2.03 - 1.77 (m 2H), 1.22

- 1.11 (m 3 rf’p%&%aéé&y"%@

6: 5- (1- Et hoxycar bonyl cycl obutyl)-1-tert-but oxycarbonyl -2, 3-di oxo-

i ndol i ne 2.2 g of di-tert-butyl dicarbonate are added to 2.4 g of

et hyl 1-(2, 3-di oxoi ndol )) cycl obut agnoate and 5 ng_of

4- di netshyl am nopyri di ne iny50,m Aof 30tetrahygrof uran, @hd t he

23C f or®42"% e mture is
rocessed furd he re/gl y. Yield: WO
N” 0

m xture i s subsequently stirre
33 g (1009 of

evaporated at 23C in vacuo and

20111060873PCT/ EP2010/ 006537 9

5- (1- et hoxycar bonyl cycl obutyl) - 1- tert - but oxycar bonyf'— 2, 3-

di oxoi ndoline; LC-MS retention tinme: 2.35 mn ("nonpol ar" gradient).
Step 7: Ethyl

144- (tert-butoxycar bonyl am no) - 3- (2-isoi ndol i n-2-y1- 2- oxo-

Sacet yI1)00henﬁ g E’i&‘:"%%]%%’a@,iﬁ Biasgived in 50 ml of water, 14 g of Na,SO4 are
{ = added, and the mixture is stirred at 23°C for 10 min. A solution of 10 g of

ethyl 1-(4-aminophenyl)cyclopropanecarboxylate hydrochloride in 50 ml of
water is added to this solution. 10 g of hydroxylammonium chloride in 20 mi
of water are added to the resultant suspension, and the mixture is stirred at

60°C for 80 min. The mixture is subsequently allowed to cool, during which

1 a precipitate deposits. This is filtered off, washed with water and dried at
40°C in vacuo. The mixture obtained is employed in the following reaction
without further purification.

Yield: 12.5 g (95%) of ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]-

20 phenylcyclopropanecarboxylate;

LC-MS retention time: 1.48 min.
Step4:  1-(2,3-Dioxoindolin-5-yl) )cyclopropanoic acid
25 b on 0
YOO
12.5 g of ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]phenylcyclo-

propanecarboxyiate are added in portions to 30 ml of sulfuric acid {98%) at
50°C, during which the temperature rises to 60°C. When the addition is

30



1,049 g of isoindoline are added to 3.3 g of

5-(1-etho ycl obutyl)-1-

teﬁt butoiﬁggbgﬁﬁé%f 3-di oxoindoline in 50 m of tetrah?ﬁ?@?ﬂpgﬁm*”
and the 15mi xture is subsequently stigsred at 23C for 1 h. The m xture
is evaporated to dryness in vacuo and purified by colum
chromat ogr aphy, giving 1.2 g (28@6 of et hyl

phenyl | cyc ol EEa B TPUECE SE=oF SLRRTTOR (end sUpacaent
("nonpol ar"  gAageeHtd 40@%@1‘%&3 @v:ﬁéhﬂ"he]fegall‘té}ﬂ‘p{ggcaéltate is fllterqd off and

(1 soi ndol i ne-2-carbonyl ) qui nazol i n-6-yl ] necar box
1.2 g of et hyyashed with water. Drying at 40°C in vacuo gives 6.5 g (62%) of (2, 3 dioxo-

144-(tert-bu 2- i soi ndol i - 2- oxo30acet ypphen
yl ] cycl obut a?%%d&%qﬁ E’rgé)ilg V&C¥§'8P(Fé‘l?f\eﬁ g??’?ff é dacetonitrile
under & gon. LZTMSgetehtioRasicum4d maii de and 679 pl of

bi s(trinmethylsilyl)carbo- diimde are added to the solution. The

m xture is stirred at roomtenperature

acid (100 ar m‘%ﬁ@ﬁ“%Qﬁq@?ﬁ%Wo?fﬁﬁ&ﬁ-é'-&”fsg%rapﬁaw &o'teing ¢

bi carbonate. The aqueous phase is washed 3 tinmes with 100 m of ethyl
acetate each time. The conbined organic phases are dried over sodium
sulfate, filtered and evaporated to dryness in vacua. Yield: 1 g
5(99% 1@ ethyl 1-[2- ao 4
Osoi ndol i ne- 2- car beyay! ) Bui nazol/f
(oil); LC-MS retentioff ti @Q
9: 112- Ami no- 4- (i soi nd®l i ne< 2-63
10car boxylic acid H

gin ("

.5 8.5 g of (2,3-dioxo-2,3-dihydro-1H-indol-5-yl)cyclopropanecarboxylic acid
are dissolved in 100 m! of ethanol, and 500 mg of toluene-4-sulfonic acid
monohydrate are added. The mixture is heated at 80°C for 1 h and subse-
quently evaporated in vacuo. The residue is taken up in 100 ml of water
and 100 ml of ethyl acetate and stirred at 60°C for a further 12 h. The mix-

- ture is neutralised using sodium hydrogencarbonate, and the organic phase
is separated off. The aqueous phase is washed a further twice with 100 mi

(" of ethyl acetate each time. The combined organic phases are dried over
sodium sulfate, filtered and evaporated to dryness in vacuo, giving 6.7 g
(92%) of ethyl 1-(2,3-dioxoindolin-5-yl)cyclopropanecarboxylate; LC-MS

retention time: 1.30 min.
25

Step 8:  5-(1-Ethaxycarbonylcyclopropyl)-1-tert-butoxycarbonyl-2, 3-dioxo-
indoline
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1,0 g of ethyl 1-[2-am no 4

(i soi ndol i ne-2-carbonyl ) qui nazol i n-6-ylicycl obut anecar boxyl ate ar

di ssol ved WA2Y404187%¢ "t et r ahydr of uran, and 10 m of 2N sBéT’W”‘G’OOGSW
20hydr oxi de sol ution are added. The mgxture is stirred at 50C for 4 h
and subse- quently evaporated in vacuo. The m xture is then adjusted
to pH2 using 3 mM of 25% hydrochloric acid with ice-cooling, with

yel l ow crystals precipitating. The precipitate obtained js filtered
off and dried in vacuo. Yield: 800 ng (86% of 1-[2-am X 0
gui nazol i n-6-yl ] cycl obut anecar boXyk#c 25aci d;

(1 soi ndol i ne-2-car bonyl
LC- M5 retention time, 1\32 nin. jExanple 9 Preparati on=5f

2-[2-am no- 4- (|so\nd8' 3 nyl)qw nazol i n-t tmfPBropano
ic acid ("A62") 97

2 met hyl - 2- ( 4-ni t rophenyl ) p Opaﬁoate 0 CH310 o 0Vg of et hy! ©

4-ni trdphenyl acetate are d| ssolved in in 10 of "DVF, added

dropwi se to a suspension of 4.97 g of sodiumhydride in 20 M of DW
with ice-cooling and stirred for 30 min. 7.14 ml of methyl iodide are

b |
The'rancti on o oFEFEh-aQfakaR K reaidedld 6 e oBoThf o wfor i e
ammoni um chl ondaliz- Sql)mmmroﬁm&wr}mxwaelmdﬂm hedoff LU MéthiyRSninbt h 100

m of ethyl acetate e conbi ned organi c phases with 100
m of sodi umPYAPEIS el %z)dﬂh?{%ﬁamsm@dfa@véf’ d dhimirier isrsatbsegrantaf t er

filtratfigon, %yﬁggraq det n

{:)url fied by colum rongg g%%agﬁé T?g&ég%ggaﬂ-ﬂggééfﬁf% gogq’%glu; d
processed further directly. Yield: 9.3 g (100%) of 5- (1-ethoxycarbonylcyclo-
propyl}-1-tert-butoxycarbonyl-2,3-dioxocindoline;
LC-MS retention time: 2.20 min ("nonpolar" gradient).

15 Step 7:  Ethyl 1-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-

acetyh)phenyl]cyclopropanecarboxylate
20 \HX(%: HNC[Q
0

25 3.2 g of iscindoline are added to 9.3 g of 5-(1-ethoxycarbonylcyclopropyl)-1-
tert-butoxycarbonyl-2,3-dioxoindoline in 100 mi of tetrahydrofuran, and the
mixture is subsequently stirred at 23°C for 1 h. The mixture is evaporated to
dryness in vacuo and purified by columin chromatography, giving 4.0 g
(32%) of ethyl 1-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-

30 acetyl)phenyl]cyclopropanecarboxylate:

LC-MS retention time: 2.63 min ("nonpolar" gradient).



(72% of ethyl 2-nethyl-2-(4-nitrophenyl)propanocate; LC-MS retention

time: 2.3 . 2: Et hyl 2-(4-am nophenyl)-2-nethylp
25 -N O 8%}63 (%Pg%ﬁw)yl 2-net hyl - 2- (4-ni trophenyl ) pr opanogggﬁ%ﬁ)@%}a["'6%37

di ssolved in 90 m of 30tetrahydrofur#n, 2 g of 5% Pd/ C (52.3% of
wat er) are added, and the m xture is stirred at 23C under a hydrogen
at nosphere for 1 h. After aeration, the solid material is filtered

of f, and the 4,i|tgate.j grated.to dryness in vacuo. WO

2011/ 060873P<§§FE%01%tb@’eg“@g%‘07?12(!3&’:'”‘g?‘%’E?"E%%H‘V@‘ﬁU'B?ﬁ?ﬂln‘s'y'lcydo“
2- (4- am nophemrgpandedrbblybter ©ps®gat e; LC-MS retention tinme: 2.39 nin.
Step 3: Ethyl 2444[(2E)- 2- hydr oxyi m noacetyl ] am no] pheny1] - 2- net hyl -
5pr opanoat e 107.23 g of chlora drate are dissolved in 180 m of
water, 10.87 g of Ng adend the mxture is stirred at

for 10 mn. Asalut s (55N_g et hyl

2(4-am":hopheny1 - 24imet ropanoat e \Naydrochl oride in 50 m @®f r
is added to this s8I ut Q86 g ofhy y{ amoni um e in 20
mM of water are added to t resul tant suspensi-an,.0a ure is
stirred at 60C for 155 h. OThé? m xture s —subSequent |
cool, during which an orang H deposits. This m xt4 shegy,
three tinmes with 50 ml of dicnloronmethane each tinme, the conbined
organi ¢ phases are dried over sodiumsulfate, filtered off and

evaporated t ryness. in vacua. The m xture obtained is enployed in
he. 1 oriCwi ngDEHB SNt Ackar-URDH ERGSIMEFES Ba- ool 2 74 2-o%o-

£ acetyl)phenyl]cyclopropanecarboxylate are dissolved in 15 ml of acetonitrile

under argon. 213 mg of caesium fluoride and 380 il of bis(trimethylsilyl)-
carbodiimide are added to the solution. The mixture is stirred at room tem-
perature for 15 min, and 2.7 ml of hydrochioric acid (1N) are then added,
15 with the product precipitating as white solid. Yield: 510 mg (91%) of ethyl
1-[2-amino-4-(iscindoline-2-carbonyl)quinazolin-6-yljcyclopropane-
carboxylate; LC-MS retention time: 1.65 min ("nonpolar” gradient);
'H NMR (500 MHz, DMSO-de/TFA-d,): & [ppm] 8.07 (dd, J = 8.7, 1.9, 1H),
8.00(d, J=1.8,1H),7.75(d, J = 8.6, 1H), 7.46 (d, J = 7.3, 1H), 7.34 (dt,
20 J=2286,72,2H),7.25(d, J =7.3, 1H), 5.07 (s, 2H), 4.84 (s, 2H), 4.03 (q,
J=7.1,2H),1.59 (9, J = 4.0, 2H), 1.28 (9, J = 4.2, 2H), 1.08 (t, J = 7.1, 3H).

Step 9: 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yljcyclo-
propanecarboxylic acid ("A57")

N oY @
(@) N O N

HO
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20Yi el d: 10.0 g (98% of ethyl

244[ {( 2E) -\ 2~ | m noacetyl ] am nol phenyl]-2- nethyl prgpanoat e
LC- VB retéfﬁ? P‘}éﬂfoﬁéﬁ 1.92 mn. Step 4:Ethyl PE/ERS016/006537

2- (2, 3-di oxoi ndol i n-5-yl)-2-met hyl progganoate 25 0 NO 8.0 g of ethyl
2-[4-[[(2E) - 2- hydr oxyi m noacet yl ] am nol phenyl ] - 2- net hyl propanoate are
added in portions to 30 m of sulfuric acid (98% at 50C, 30 during
which the te raturerlse 0 V\henth ition.is conplete
the mixture QOO &NYL!- @O@”f E;S'SPlﬂdPHE?- I%gﬁpﬂ %—H@?%q}ﬁg’bjﬁ
poured i nto 4p8pahe@ihbBRaibed8 dissENRdIIAES of BtMRSH [ GRd!

th 200 B P e s A4 i of AR AR, S dmo’c

di chl or omet héﬂﬁ‘éﬁ@@lﬁa’nb}’drpgldﬁ)soéldm afﬁrmjdamé'heonixtmeds ehrga@ua&ﬁ?‘&é@s
ryness

d d fat dt
M vacuo, Tha 2o e R SRtcE Bancserbdario anbpaped 1y T Videt past on
Wi t houtd furt heljuged itd pH Zaking mYbf3125|% Hyd#obhlbAO8¥L . %e%&)ﬁ{an re-
2- (2, 3-di oxoi ndoI in-5-y1)-2-methyl - 5propanoat e obtained

retention ti mipitate gofiligrad offianduviiedjovande, YM@@&MY&@)@ ‘6[2{ 9@111']0"

7.56 (dd, J = =

Tip° 408 (o iedingdip-alhoqrufitiedoud sk pokflangRatiod e gft ©

éogt ((3;2) . LC- MS retention tlsmze 1.63 rpin )-1-tert-but o ) 3
:5-(2- 0X oxoe er ut oxycar bon , 3-

i ox61 ndol § neH NV tSDELIE, BMSGe/ Hirkgh - PR ghit Elcarler Sddeb 13, o

f etlgyl 2 d I E f

%gl (CZI)I rrgt %I am_é]%’byrl d?)rjcegl n znrrf(dyflj)tétg;ghp’drgﬁggaag aﬁ’d ﬁﬁ% @UO
i's subsequentll 52810, TiBRHY 728 d dr= 2G12H), SDBQSHIH} ur 80 (s 2¥an@2alded

at 23Cin vacuo?,aonotl1 grzcigesisedddurt h;o 4.0, 2H).

Example 8
15 Preparation of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-

cyclobutanecarboxylic acid ("A61")

N

Step 1:  Ethyl 1-(4-nitrophenyl)cyclobutanecarboxylate

QO
25 _N B " B }\J’f Q
oL B
O
o7

10 g of ethyl 4-nitrophenylacetate are dissolved in in 100 m! of DMF, added
dropwise to a suspension of 4.97 g of sodium hydride in 20 ml of DMF with
30 ice-cooling and stirred for 30 min. 6.6 mi of 1,3-dibromopropane are subse-
quently added, and the mixture is stirred at 23°C for 12 h. The reaction mix-

ture is subsequently stirred into a mixture of 100 ml of 1 N hydrochloric acid




directly. Yield: 4.1 g (99% of

5-(2-ethoxy-1 1-di net hyl- 2- oxoet hyl ))- 1-tertbut oxycarbonyl -2, 3-di oxoi
ndol i ne; IY@R%”P@O[S%%H on time: 2.25 nin ("nonpol ar” grad%@ﬁ@f‘?‘“%@?g”p
6: Ethyl 244-(tert-butoxycarbonyl am n®)-3-(2-isoi ndolin-2-yl-2-oxo-
acetyl ) phenyl] - 2- net hyl propanoate WO 2011/ 060873PCT/ EP2010/ 006537
100 1.368 g of isoindoline are added to 4.15 g of

5- (2- et hoxy- 1, 1-di met hy1- 2- oxoet hyl )) - 1-t ert - but oxycar hony1- 2, 3- di
ndol i o1 1 S0ROE of e JAIGHUTEdR Weshad ToRTNap R 0 i of eyl
subsequent |y a%e&été%cﬁttiﬁgﬁg%%ﬂbiﬁk?dug@%ﬁ Bhaltes 6&{%&9%6%%# ©

dryness in vacuo and puri by ¢ ograp giving 3.2 g
(58% of et hyodium chloride solution, dried over sodium sulfate and, after filtration,

244- (tert-but b | .am - 3-(2-i50i ndolin-2-yl-2- tyl)ph
15 ety pISRRAGHERS HEMRBS A Vatite oite fErpuess gt hied bp-canmponie-
gradi erft). 1mSlogeaphyEr&Vdrsed bRnas). 'Welﬁj 5259 %bj{“/ﬁ{/?f ethyl 1-(4-nifrophepyl)- ,

(i soi ndol i ne-2-car bonyl ) qui nazol i n- 6-vyl pr opanoat e
g of ethyl cyclobutanecarboxylate; LC-MS retention time: 2.21 min ("nonpolar" gradi-

2[ 4-(tert-but Qxycar bonyl am no) - 3- (2-i soi ndol i n-2-y1- 2- oxoacetyl) -
phenyl ] - 2- rretehﬁ’[pr opanoate are dissolved in 100 m of acetonitrile

under argon. "H VR GOY MeReSMSOLdHIDFALE): & [pdni B2 Fﬁu’ e 8.9,_|2r}]—|e), 7.55

bi s(trinethylsilyl)carbodiimde are added to the sol ution.

mxture i s stflrd &P 8t 2bdaP$ Ehpet dt Lrdd ) 88615 2nith(m a2kd), 2458 2047 (m,
hydr ochilgor i [ 1 t : X, 3Qt '
“h)éu'[ ?;I [ s<ra|dcu5| ng&i%iﬁﬁ%‘t Qw‘ﬁﬁéei‘ggglu%@ﬂg EHESQH#? akfsﬁég Smr ee

Step 2:  Ethyl 1-(4-aminophenyl)cyclobutanecarboxylate

© H.N
f M
0 0 L
15 0~
o7 ™~

5.5 g of ethyl 1-(4-nitrophenyl)cyclobutanecarboxylate are dissolved in

25 ml of tetrahydrofuran, 2 g of 5% Pd/C (52.3% of water) are added, and
20 the mixture is stirred at 23°C under a hydrogen atmosphere for 1 h. After

aeration, insoluble material is filtered off, and the filtrate is evaporated to

dryness in vacuo. Yield: 4.3 g (89%) of ethyl 1-(4-aminophenyl)cyclo-

butanecarboxylate; LC-MS retention tirme: 2.05 min (“nonpolar” gradient).

-
AT

25 Step 3:  Ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]phenylcyclobutane-
carboxylate

)
w0 — ¢
0% o o



times with 100 mM of ethyl acetate each tinme. The conbi ned organic

phases ar r sodiumsulfate, filtered and evapogat, 92&6)006 37
dryness ﬁ‘f@éﬁ'gﬁ@gy 5011/ 0608730CH EP2010/ 006037 104 v ol Gr20yunss

(899 of ethyl 242-anino-4-(isoindol i%e- 2-carbonyl ) qui nazol i n- 6-
y1] - 2- met hyl propanoate (oil); LC-MS retention tine: 2.29 mn
("nonpol ar" gradient). 5Step 8:242-Am no 4

{1 ot ol | ne 2y 8RR H)chaR4ietiSsotida i 185 b wBRGP8RY § Rk,

2-12- ami 30 4~a|¢e13Sgdédoi%@ﬁre?m?@mm@)drt:)r?dla}i%ﬁtlfﬁr 6(3371&24]% %ﬁ@ﬁ%’tbﬁﬂﬁ@@@nﬁ
ate are | SSOl ve In (0] tetrayro ur an an (0] I um
15hydr oxi de SIMtI-GremimerhgaydcycipRutangeaPexylgteshydrpeiiotde #p ero 4 h

and sub- .Seq%%{i%# %O@@@&Bﬁbg%dlﬁfo‘f??% gIﬁﬁ%@%&%&nbﬁr Wéﬁloﬁgé‘:ﬁég%l

to pH2 using rochl ori ¢ ati I ce- oo

yel | owZr yst aff svatereariepaddd mgheThmlmmGilpbemlm cﬁndahh&eﬂ;xtweﬁs stieed cit
off and dried in vacuo. Yiel (909 -am no, 4 : .
(i 01 ndol 1 ne S8 EaPbBIy MguNitkines AuBsgatirby AHpH P Goahaeingarkich an oil
I%?Iégéygt |r g;egfeb%]té ITHis mixtére & WadhdtPHReL dmesalitt 56 Miof dRASRINSethane
142- ami no- 4- (aastb|hﬁlﬁmItha@ommmmorgan)cqglnamnemr&-dycl\]e-r&oﬁwm sulfate, filtered

2" (4" am nophalAd 8%asoshiddg dpsanss B etba T ixarq pptained is employedtin
4: am ndgheny ke follodif FéddtieAnAaldut Rirtferndiibhisi.opent - 4- enoat e
v Yield: 9.1 g (100%) of ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]phenyl-

cyclobutanecarboxylate; LC-MS retention time: 2.02 min.

Step 4:  1-(2,3-Dioxoindolin-5-yl) Yoyclobutanoic acid

15 ~ o .

O =N HO

/L T O o
O N
N O

H H

8.0 g of ethyl 2-[4-[[(22/E)-2-hydroxyiminoacetyllamino]phenylcyclobutane-

20 carboxylate are added in portions to 30 ml of sulfuric acid (98%) at 50°C, dur-
ing which the temperature rises to 60°C. When the addition is complete, the
mixture is stirred at 50°C for a further 120 min and subsequently poured into
400 mi of ice-water. The mixture is washed three times with 200 mi of dichloro-
methane/ethanol (9:1) each time, the combined organic phases are dried over

25 sodium sulfate, filtered off and evaporated to dryness in vacuo. The crude
product obtained is employed in the next reaction without further purification.
Yield: 7.2 g (100%}) of 1-(2,3-dioxoindolin-5-yl)cyclobutanoic acid;

LC-MS retention time: 1.51 min.

30



102 7.113 g of ethyl 4-nitrophenylacetate are dissolved in 60 m
of DWF, addeg:fs@pw se to a suspension of 3.4 g of sodi umﬁydjgm@gsﬁ
40 m of DMF with ice-cooling and stirred for 30 m n. 8 g of

1, 3-di bronp- 1, 1, - di f | uor opr opane ar e *ubsequent |y added and the

m xture is stirred at 23C for 12 h. The reaction m xture is
subsequently stirred into 100 ml of saturated ammoni um chloride

sol uti on. Th% Xt ‘”Etl‘nﬁ gwgﬁ%ﬂ%"h Hrglz wéidbtﬁcé’@eégrbé&ylﬁtbh yl

acet ate each e organi c ses wth 100 of sodi um

chl ori de solutlon dri eeNover sodium sul fate and fter fltratlon,
evaporated to dryn?ﬁ . jihe residue '8 p i col um
chromat ography (rev =0~ phass Yi el d:. 5.2~g~(5E

2-(4-am nophenyl) 5, 54 :
2.21 m_n ("nonpolar" ) ; 6 ﬁ'FA— d: 6
[ppni & 26 -8.22 (m 21-1), 766’ 7.53 (m 2H) 4.18 (q,7J3 = 7.1,

§H)4 92 ( gg% g’ffg cﬁ (235 hioxbintfbiihSs-yié)clodutddeddrbodyic Jcﬂ-aref”m)ssol%g in

4- am nophenyﬂ})OZn(@f &hdndll and 6@0Img)of 56enk-#Faudioomeatid neraditydrate Gr /S
retention t|

DVEO d6/ TEA- &¢ deg %ﬁ"f)ﬁ?ﬁ‘tu g&ﬁgg 2 Sgﬁeq I—é] %)dpdég,lbswegugl?&? ﬁ}/lvell_%cp_'?ted in

4.04 (9, J =yéedo. ‘@r‘r&res?dl]é’fls ta?er@ﬂg(lmm@)"‘)l!’ofam&ér GH 100 ml&&hy!lac%tate
OH), 2.49 -2.39 (m 1H)., H) 4" (t

3H. WO 201%060379@9@%@2@&@ 0OEEBATOFT. §pratzq®uﬁwhase is washed a fur-

4- h 5 5-dj f 0 1 h
S A o e wh PR e b sine ot B SbirR ¥rearie o
t et rahydr of uphBsed a@e @fe@%@ﬂé&&ﬂ@s@%ﬂt@fm@é@éhd %K/Qp@ldﬁ&!ito @Wb\eb@@w

10m xture is stirred at 23C under a hydrogen at nosphere for 1
After aerati §ACUHENS ISIGUstRTigH hyscqlismmmgm@fqgraafm(fﬁM@rsemahaés@é

2 (4 am nophhe & L8EFFASs ST ek Riso ot erbler ity ot
mn. 15 LC-MS retention time: 1.99 min;
"H NMR (500 MHz, DMSO-de/TFA-d-): & [ppm] 7.50 (dd, J = 8.2, 2.0, 1H),
7.39(d, J=2.0, 1H), 6.94 (d, J = 8.1, 1H), 4.07 (m, 2H), 2.79 — 2.69 (m, 2H),
242 (m, 2H), 2.03-1.77 (m, 2H), 1.22 — 1.11 {m, 3H).

20 Step 6:  5-(1-Ethoxycarbonyleyclobutyl)-1-teri-butoxycarbonyi-2,3-dioxo-

indoline

P
& 3

25

e
A

2.2 g of di-tert-butyt dicarbonate are added to 2.4 g of ethyl 1-(2,3-dioxo-
indolin-5-yl))cyclobutanocate and 5 mg of 4-dimethylaminopyridine in 50 ml of
30 tetrahydrofuran, and the mixture is subsequently stirred at 23°C for 12 h. The

mixture is evaporated at 23°C in vacuc and processed further directly. Yield:



15Step 3: Et hyl

5,5-diflu 4-\\PE) - 2- hydr oxyi mi noacet yl ] am no] phenyl ] ent anoat e
3,804 g o&@ﬁ?%@é‘?m%ydrate are dissolved in 40 M of wat BF%‘%’?‘H@B%‘S%’T
Na2SO4 are added, and the m xture is sgirred at 23C for 10 min. A
solution of 5.0 g of ethyl 2-(4-am nophenyl-5,5-difl uoropentanoate
hydrochloride in 40 nl of water 25is added to this solution. 4.169 ¢

of hydroxyl a ﬁ@] gﬂl aride in 20 mM of water are added to the

resul t ant Sur;gg R -t nethexwearpenylsygepylybd -tart-galoxyerrbani-2,3he
mxture is sURsesH R r mhgﬂ e oil
deposits. This m Xtt?ﬂlt’dgll_? washed%tﬂhr eeletlzgjg’smvmng(t h M 5$£Igﬂg'

di chl or onet hane each time, the conbined organlc phases are dried over

sodi um sul f at eva ness i n_vacuo.
The nixture %&ﬁg' ﬁEﬁg tsg}iaﬂ? ffvﬁﬁ aﬁfﬁg{i@am%ﬁ 20y 't BYe-
furtherd puri fg of ethyl

2011/ 060873PCTC%§P) g(ﬁ é%a7ut%%§ceﬂb6fﬁe(f)e

5, 5-di fl uor o- 244- [[(2E) 2- hydr oxyi m noacet yl ] am no] phenyl | pe oat e;
LC-MS retention tinme~_1.99 mn. Step 4:Ethyl

2- (2, 3-di oxoi ndol | n 1) 5, 54di f | uor opent anoat & 5E6 Ok .0 {40670 g of
ethyl 5,5-dif ' [ (2E) - 2- hydrpxyoacetyljam o] phenyl ] -

pent anoate are add tipne toHBO S (98% at
50C, during which f SrBETNt Ur e ri ses” 60C. he addition is
corrpletm the mxture is stlﬁ:&%d at 50C for.a furth 20 mn and
subsequent |y poured into 200 m~ of ice-water. The m'xtu;g i s washed
three times with 200 nml of chl oro- 15net hane/ et hanolC”(991) each
time, the conbi ned organi c phases are dried over sodi umﬁtu ate,
filtered off and evaporated to dryness in vacuo. The crude product

gm ?:c inggt : zn ﬁg)q i%@@d(ﬂ%{&%{%&id@%ﬁg k?i,){i] g oftg] ﬂuéth%%/éargonyicyclobuty!) 1-

2- (2, 3-di oxoﬁ@@@utcﬁm@abﬁdnym% diokbWaLIRE N 80 PP tetkdhyMRoflitdf HridMe

time: 3595 mn
mixture is subsequently stirred at 23°C for 1 h. The mixture is evaporated to

dryness in vacuo and purified by column chromatography, giving 1.2 g (28%)
of ethyl 1-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxoacetyl)-
phenyl]cyclobutanecarboxylate; LC-MS retention time: 2.75 min ("nonpolar"

gradient).
20

Step 8:  Ethyl 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yiJcyclo-
butanecarboxylate

0 Y Q CQ
25 ~ \ 0. _N
N
N//I\NH

1.2 g of ethyl 1-[4~(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
30 acetyl)phenyljcyclobutanecarboxylate are dissolved in 50 ml of acetonitrile
under argon. 370 mg of caesium fluoride and 679 pl of bis(trimethylsilyl)carbo-

diimide are added to the solution. The mixture is stirred at room temperature



20 Step

5:5-(1-Et 1-4,4-di fluorobutyl)-1-tert-butoxycarb
di oxoi ndolr{?ﬁé&q}’ga%%l g of di-tert-butyl dicarbonate are 53@%’&019/(996&35

g of ethyl 2-(2,3-dioxo- 0indolin-5-yd)-5,5-difluoropentanoate and 50
ng of 4-di nmethyl am nopyridine in 3 50 ml of tetrahydrofuran, and the
m xture i s subsequently stirred at 23C for 12 h. The m xture is

d at, 237 i. df
%i‘?%‘é‘éémékw £5 500000 Bgab oL BRIGEREEe 37id (N fre then agdedoand e mixture
5- (1- et hoxycag h@nwénéedﬁlagth{; Ibwrﬁ&%ﬁélihé ahﬁéb@é’gﬁééfé Y Jrgggaléd grn?h% \mﬂﬁ’

indoline; LC-MS retention Tine: 2. non ient)
6: Et hyl 244- (%G8} ml @ﬁemy@@&ta@mmﬂime) TBe(camtmmmdmalnmﬁhaﬁbskreximd

Zggteépt) gegy%#\%r ngfufnJ, E8|%§BeﬂEere8 %{[n% evaporated?o d%mess'srsf(\)flaggg lY:eFd alr 3

5- (1- etﬁwoxycngwﬂeﬁhw 1d[|2témmoowwmhoﬁnégtéarbeﬁ;ﬂpﬁﬁéﬂﬂﬁﬂﬂyﬁ@ﬁﬂ' oX

oindoline in 50 mM of tetrahydrofuran, and the mX
subsequent | y 4tanecaibaxylatedoilsr 1 h. The mixture is evaporated to

dryness i n VaemRdteRton e 1% Al LB ABEPBLAREGPY . oTving 1.7 0

2[4-(tert-but oxycar bonyl am no) - 3-(2-i soi ndol i n-2-y1-2-o0xo 20-
Step 9:  1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]cyclobutane-

15 N SN
© N//kNHz © N//I\NH

10 carboxylic acid

1.0 g of ethyl 1-[2-amino-4-{isoindoline-2-carbonyl)quinazolin-6-yljcyclobutane-
carboxylate are dissolved in 15 ml of tetrahydrofuran, and 10 ml of 2N sodium

20 hydroxide solution are added. The mixture is stirred at 50°C for 4 h and subse-
quently evaporated in vacuo. The mixture is then adjusted to pH2 using 3 ml of
25% hydrochloric acid with ice-cooling, with yellow crystals precipitating. The
precipitate obtained is filtered off and dried in vacuo. Yield: 800 mg (86%) of
1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yljcyclobutanecarboxylic

25 acid; LC-MS retention time: 1.32 min.

Example 9
Preparation of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-2-methyl-
propanoic acid ("A62")

30



apetypphenyll 5, 5-di fl uoropentanoate; LC-MS retention time: 2.62 mn
("non-polar” gradient). Step 7:Ethyl

242- am no-"12 @%@PW&%I i ne- 2- car bonyQqui nazol i n- 6-y11-5, 5- PCT/EP2010/006537
di fl uor opent anoate 25 WO 2011/ 060873#CT/ EP2010/ 006537 106 1.7 g of
et hyl

2[ 4- (tert-butoxycarbonyl am no) - 3-(2-isoi ndolin-2-yl-2-oxoacetyl)-
phenyl ] -5, 5-di fl uoropentanoate are dissolved in 50 m of acetonitrile
under argon. 486 ng of caesium fluoride and=88§9 pl of
bis(trinmethylsilyl)carbedii®yide are® add d @ e solution. The

m xture is stirred at r OOIR8 0 mn, and 6 m of
hydrochloric acid (1N ar® the d, and the mxture is neutralised
usi ng bi carbonate. The aqueo g seVs washed three tines with 100
m of ethyl acetate each tine. cgnbi ned organi c phases are dried
over sddiumsulfate, filtered and Mva at ed to dryness in vacuo.
Yield: 1.4 g (96% of ethyl

2-[ 2-am no-4 i.nd naz ]-5, 5-

10di f | uor open% bﬁglat e(%th?e% %q_%/lpﬂ@lh%@ﬁ 1egﬁ?qro%no{t 71nmin ("nonpol ar"
gradient). Step
8:242- Am no- 4- (i soi
pent anoi ¢ acid 1, C R
242- ami no- 4- (i soi fdol I Xy car Bonyl ) qui-pazel i n- 6-Y
di f | uorigpent anoate are sol ved in 15 m of tetrahye UFan
{71 of 2N sodi um hydr oxi & sO i added. The m xt ur’e |s stl rred

at 50C for 4 h and subsequent |y evaporat ed in vacuo. The m xture is
t hen adj usted Dt9)Obemybémgommaiemremﬂ&smwmm t100i roleafddidiF, added

il e oo of ol FBhbRY! % of BBt n8ids o0 S0 ChiF ity

(i soi ndol i neﬂc%-camib@ar@stmﬁ@dﬂirl(ﬂ}@nwjﬂ 1508 dﬂ'n’ﬁétHWz@@:@@taﬁ@%h%séqué%tly
LCGMs retention tinme: 1.35 mn ("nonpolar™ fgralent
Pr epar a5 on &dded, and the mixture is stlrred at23°Cfor 12 h. The reacﬂon mixture is sub-

Chsat) o SE007BRERY AR RO IR MARBAL R ARG e

mixture is washed four times with 100 ml of ethyl acetate each time, the com-

“Hol i ne- 2- car bonyl ) qui nazol i rﬁLG y11-5, 5-di f | uor o-

bined organic phases with 100 ml of sedium chloride solution, dried over
sodium sulfate and, after filtration, evaporated to dryness in vacuo. The resi-

50 due is purified by column chromatography (reversed phase). Yield: 8.2 g
(72%) of ethyl 2-methyi-2-(4-nitrophenyl)propanocate; LC-MS retention time:
2.39 min.

i,
o N

Step 2.  Ethyl 2-(4-aminophenyl)-2-methylpropanoate

O

25

+_

_N H,/Pd-C  H,N

—_—

o7 >~ o

8.7 g of ethyl 2-methyl-2-(4-nitrophenyl)propanoate are dissolved in 90 ml of
30 tetrahydrofuran, 2 g of 5% Pd/C (52.3% of water) are added, and the mixture
is stirred at 23°C under a hydrogen atmosphere for 1 h. After aeration, the

solid material is filtered off, and the filtrate is evaporated to dryness in vacuo.



107 Step 1: Ethyl 2-(4-nitrophenyl)pentanoate 6.694 g of ethyl
4-nitrophenyl acetate are dissolved in 30 M of DVF, added dropw se to
a_ suspensi*OA 2049873 g of sodi um hydride in 30 ml of DVF RETHPRYIAH06537
15cooling and stirred for 30 mn. 2.9dg mM of 1-bronopropane in 20 m
of DWMF are subsequently added, and the m xture is stirred at 23C for
12 h. The reaction mxture is subsequently stirred into 100 m of
saturated ammpnj um chl ori de solution. The m xture i s washed four

times with 100Kk /o3 9dPhva) chetvhrd4eaminophaayl)Rrsetvimppatoaiegh@i¥S
phases with 19 ofli .chl oride solution, 20dried over sodium
sul fate and, a%dypnglfr?%?%?lgm,ﬁ' evaporated to dryness in vacuo. The
residue is purified by columm chromatography (reversed phase). Yield:

53 669 ethyl 2-(4-nj henyl ) pent.anoate; LC-MS retention

ti rre? (2 2? m%,(ep- 'gnFﬁﬁhé{r}%h@&qur)oe(mInoacetyl]amlno]phenyl]—Z~methyi~
2011/ 06D873PGIHERRGHA/ 006537 108 stirred at 23C under a hydrogen

at nosphere for 1 h. After aeration, the solid material is filtered
off, and the filtrate is gvaporated to dryness in vacuo.,Yield: 4.7 g
(999 of ethyl 2-(4-argngphenyl)pentanoate ; LG I\/S/I(Ietention

time: 1.40 mn ("nonpol ary N -
244-[[(22/ E) - 2- hydr oxyi m | ] af no] phenyl ] p n‘\? 8
H

10 7.23 g of chioral hydrate are dissolved in 180 ml of water, 10.87 g of Na,SO,

T,

are added, and the mixture is stirred at 23°C for 10 min. A solution of 7.55 g of
ethyt 2-(4-aminophenyl)-2-methylpropanoate hydrochloride in 50 mi of water is
added to this solution. 8.86 g of hydroxylammonium chloride in 20 mi of water
are added to the resultant suspension, and the mixture is stirred at 60°C for

15 5 h. The mixture is subsequently allowed to cooal, during which an orange oil
deposits. This mixture is washed three times with 50 m! of dichloromethane
each time, the combined organic phases are dried over sodium sulfate, filtered
off and evaporated to dryness in vacuo. The mixture obtained is employed in
the following reaction without further purification.

20 Yield: 10.0 g (98%) of ethyl 2-[4-[[(2E)-2-hydroxyiminoacetyllamino]phenyl]-2-
methylpropanoate; LC-MS retention time; 1.92 min.

e,
o »

Step 4:  Ethyl 2-(2,3-dioxoindolin-5-yl)-2-methylpropanoate

D o 0
| T 0
I je I
N

8.0 g of ethyl 2-[4-[[(2E)—2—hydroxyiminoacetyl]amino]pheny!}-Z-methyI—

propanoate are added in portions to 30 ml of sulfuric acid (98%) at 50°C,
30 during which the temperature rises to 60°C. When the addition is complete,

the mixture is stirred at 50°C for a further 120 min and subsequently poured

into 400 ml of ice-water. The mixture is washed three times with 200 ml of



4,135 g of chloral hydrate are dissolved in 50 m of water 6 11 g of
Na2504 ar d the mxture is stirred at 23C for

sol uti on 8?82913%808% et hyl 2-(4-ani nophenyl ) pent anoat e h\fﬁ?@@ﬁ?@@f’(@"
in 50 M of water is added to this sodution. 5.11 g of

hydr oxyl ammoni um chloride in 20 m of water are added to the

resul t ant suspension and the mxture is stirred at 60C for 5 h. The

m xture i s su uent )é owe éo coo;] duri ng which an orange oil
deposits. Thi FH'U?@ 1§ ‘ﬂ%@;‘ﬁﬂ(ﬁ TIhe8EN timc heLombatedprasnic phases are
di chl or omet ha:neoe@«er Joldlin sLitéeC AMDIESl 8GR0k Jat@osfasd@ﬁsséim by The

sodiumsulfate, filtered off and evaporated ness in vacuo
m xture obt aididde pﬁommtamed i$ emeiolyetiInmthmgexte'aecmmmmothm‘uﬁher purifi-

24s- [ [ (20) 5)- S RYuT B o080 o he Pl onb e metis v

retenti®on ti r}fﬁopémf@terﬁUﬂalﬁeGOLr‘(DQ\hSrret&ﬂhéﬁ'tiﬁ’ﬂi M. B(ﬂwﬁ 4: Et hyl
2- (2, 3-di oxoi.ndol i n entanoate + HON O m of sulfuric

acid (98% arel N HSGCK QM&@@@T%ﬂxzﬁgmﬂ‘pp@n sszde 8.4,2.1, 1H),

the D 2011/ DEOBTIPCT) & d@&@@?f%@’é%ﬁ%@&ﬂﬁ L pCHE B et
When the additiit Us: zdnpHete, the mxture is stirred at 50C for a

further 120 m n and subsequently poured into 400 m of ice-water. The
m xture is vvashed three times with 200 m of dichloronethane/ ethanol

9:1) eldch tidgys odi
Jgsul fate, fil tePed off ang{&g %ﬂbgwfaa%&%ﬁ@)g P{erﬁg%t?}g%alrﬁgn@
product obt aidi@dindolepl oyed |n t he next reaction w thout further
purification. Yield: 5.3 g (mxture of ethyl
2- (2, 3-di oxoi ndol i n-5-yl') pentanoate and 2- (2, 3- di oxo-
i ndolin-5-yl)pentanoic acid.-in theratio 20 : 80);
time: 2.08 mn (ester)Oanad<l 62 min (acid). 10 Step
2- (2, 3-di oxoi ndol i n-5-yl 2 5
2- (2, 3@ oxoi ndol i n- 5-ylYpentaroagie and 242, 3-0
di oxoi ndol i n-5-yl) pentanoi ¢ aci d 5.3 @) from/t he cpr ecedi ng tion
is dissol- 20ved in 100 m of ethanol and stirred at 70C form
together with 500 ng of

2.51 g of ditert-butyl dicarbonate are added to 3.0 g of ethyl 2-(2,3-dioxo-

indolin-5-yl}-2-methylpropanoate and 50 mg of 4-dimethylaminopyridine in

50 ml of tetrahydrofuran, and the mixture is subsequently stirred at 23°C for

O

20 . X
12 h. The mixture is evaporated at 23°C in vacuo and processed further
- directly. Yield: 4.1 g (99%) of 5-(2-ethoxy-1 ,1-dimethyl-2-oxoethyl))-1-tert-
butoxycarbonyl-2,3-dioxoindoline; LC-MS retention time: 2.25 min {("nonpolar”
aradient).
25

Step 6: Ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-y-2-oxo-
acetyl)phenyi}-2-methylpropanoate

30



tol uene-4-sul fonic acid. The mixture is subsequently evapor at ed i n
vacuo, ta in.50 m of ethyl acetate and washed with 50

wat er . Thgﬁg?g@fqﬁ@wbhase is dried over sodium sulfate, fF’Fi”&Pé‘HO@?ﬁ[ﬁ"
and evaporated to dryness. Yield: 5. 5o0g (94% of ethyl

2- (2, 3-di oxoi ndol i n-5-yl ) pentanoate; LC-MS reten- 25tion tinme: 2.08
mn. Step

6: 5- (1- Et hoxycar bonyl butyl)-1-tert-but oxycar bonyl-2, 3-di oxoi ndol i ne
WO 2011/ 060873PCT/ EP20101006537 110 4.80 g Of\dl -tert-but

d| car bonate are ad .g of et hyl

d the m xture

is subsequent |y strrre I'® evapor at ed

at 23C in vacuo and process duri_heL_du_ec.tly Yi 3 9 (99% of
5- (1- ethoxycar bonyl but y1) - -tert-but oxycar bony1- 2, 3- dlﬁoi ndol i ne;
LC-MS retention tine: 2.42 (" nonpol ar™ gradi ent) oStep 7: Ethyl
2-14-(tert-but oxycarbonyl am no) 342-isoindolin-2-yl-2- -
15acety|)phenyl]pentanoate 12 g of isoindoline are added to 3.5g

of 5-(1-ethox 1y§$% yl buééH? but ox%(car bon 1- 2, 3-di oxoi ndol i ne
in 50 M of t A e%{ﬁcﬁ 4190t %ﬁiﬁ@éﬁdeﬁﬂwe@hﬂ 2T@-
at 23C for 1e|’ﬂhyi-'5hﬁtéﬂ~bhtd cé:%oﬁ%?@%rd%?&n%g% M?@%% P &%Yﬁﬁl’&u?dﬁd and

purified by columm chromat ograp givin
214- (t et - buttos yosiube is/s whtseqopnty 60red at AALT fmr-ehylhemxmaeetwamiﬂem
@] + pent anoa retenti ol ar g“ﬂradl ent).

VO 2011/ 0608%Saﬂeéﬁjbf@ﬁg@@ggmqﬂgg§y¢c§¥!§ngﬁ@mato raphy, giving 3.2°g
242- ani no- 4- (58%) RA ettiyno-[3-(EsH-BO 2 AboN§EMih8)-8:¥idoindolin-2-yl-2-oxo-

acetyl)phenyl]-2-methylpropanoate; LC-MS retention time: 2.68 min ("non-
polar" gradient).

15
Step 7. Ethyl 2-[2-amino-4-(isoindoline-2-carbonyliquinazolin-6-yi]-2-
methylpropanoate

20 M /s| \ s; © Nj

o2 ~0

]

L + © N/)\NH

3.2 g of ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxoacetyl)-
phenyl]-2-methylpropanoate are dissolved in 100 ml of acetonitrile under

25

argon. 1.012 g of caesium fluoride arid 1.81 ml of bis(trimethylsilyl)carbo-
diimide are added to the solution. The mixture is stirred at room temperature
for 15 min, and 14 ml of hydrochloric acid (1N) are then added, and the mix-
30 ture is neutralised using bicarbonate. The aqueous phase is washed three
times with 100 ml of ethyl acetate each time. The combined organic phases

are dried over sodium sulfate, filtered and evaporated to dryness in vacuo.



pent anoat e 101.4 g of ethyl

244-(tert;ﬁ(§t ox%/)car bonyl am no) - 3- (2-i soi ndol i n-2-y1- 2- oxoacet }/1) -
phenyl ] peft@AbAP&%4t e di ssolved in 50 m of acetonitril ePGHEEFOIRPHRSH
431 ny of caesium fluoride and 769 pligpf

bi s(trinmethylsilyl)carbodiimde are added to the solution. The

m xture is stirred at roomtenperature for 15 mn, and 6 m of
hydrochloric . acjd, (1N) hen ded,. and the m xture is neutralised
usi ng 15 bi caﬁﬁbm%‘ég (%ﬁgé’?é’g6@‘%gfj[gf?d@'é‘o'r‘%(‘ﬁié@ﬁ@@"'ﬁtﬂrc@éb@W%”%Zpﬂn'ﬁ'
100 M of ethyl F?‘eﬁ‘fb% tdie- The conbi ned organi c phases are
dried over sgﬁli%ﬁh?@% e, 'tﬂcg?’ed and evaporated to dryness in
vacuo. Yi el d:LQ-MS geteotiog tiofe: 28/Min ("nonpolar” gradient).

2- [ 2- am no- 4- (i soi ndol i ne- 2- car bonyOQqui nazol i n-6-yl ] pentanoate (oil);
LC M5 r;tenti on time: 1.84 mn ("nonpolar” gradient). 20 Step

9: 2- [ 2-Am no Gkepigsoi Ndal.jongminsalRIMdoifdin ' i EANT id
WO 2021 0608 TAERE E_P20_10E/ oI A QoY 2182 BonIn Qupr RS 4% ety
with yel | ow d¥9B8R®IS agiceci pitating. The precipitate obtained is
filtered off and dried in vacuo. Yield: 800 ng (72% of

242- am no4- (i soi ndol i ne-2-car bonyl ) fiuigazol i n- 6-yl ] pent anoi si d;
LCMs retention tine: 1.40 mn ("monpoYar" gradient). EXamp 12
Preparation of

2.4 g of ethyl 2-[2-amino-4-(isoindoline-2-carbonylquinazolin-6-yi]-2-methyl-
propanoate are dissolved in 40 ml of tetrahydrofuran, and 25 ml of 2N sodium

hydroxide solution are added. The mixture is stirred at 50°C for 4 h and sub-

15
sequently evaporated in vacuo. The mixture is then adjusted to pH2 using 7 m!
of 25% hydrochloric acid with ice-cooling, with yellow crystals precipitating.
The precipitate obtained is filtered off and dried in vacuo. Yield: 2.0 g (90%) of
2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-2-methylpropanoic acid;

20 LC-MS retention time: 1.23 min ("nonpolar" gradient).

- Example 10

Preparation of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-5,5-
difluoropentanoic acid ("A63")

25

30

Step 1:  Ethyl 2-(4-aminophenyl)-5,5-difluoropent-4-enoate and ethyl
4-aminophenyl)-2-(3, 3-difluoroallyl)-5,5-difluoropent-4-enoate



10.46 g of ethyl 4-nitrophenylacetate are dissolved in 30 m of DW,
added dro suspension of 2.0 g of sodium hydrid

DVF with Pﬁ%%%?lg?sﬁ% and stirred for 30 mn. 5.394 m of ’%CIT&P%@IGBB&Q;
1- bronobutane in 20 M of DVF are 25ddbsequently added, and the

m xture is stirred at 23C for 12 h. The reaction m xture is
subsequently stirred into 100 mM of saturated anmoni um chl ori de
solution. The m xgure is washed 4 tinmes with 100 m of ethyl acetate
each tinme, the co@bi ned organi ¢ phases 'th 100 m of sodium chl oride
solution, driedyove | umsul fate and gfiltration, evaporated

to dryness in vacuo 2 30||r esi due |§rp|ar|f| ed by colum

chromat ogr aphy (reversed~phasg)y Yield: 11 g (83% of ethyl

2- (4-ni trophenyl ) hexanoate; LC-MS retention time: 2.44 mn

("nonpol ar” gradient). WD 2011/060873PCT/ EP2010/ 006537 113 5.5¢

of eth 2-(4-nitrgphenyl ) hexanoate are dissolvedgdn 55 m of

t et rahydr o- 10fura]§u, 1 g of 5% Pd/ C (52. 3% of wate i s added, and

the mxture is sgi 23g under a hydybgen_at mgsphere for 1 h.

After aeration, the golid maflerial is f@lte and the filtrate

is evaporated to dryn guo~_Yisel d: 4. , 0/()O of ethyl

2-(4-am' nophenyl)hexanoate (oil); LG M retention™isye: 1.73 mn

("nonpol ar" gradient). 1 tep 3: Et hyl

2[ 4-[ [ (22Z/ E) - 2- hydr oxyi nilnoacet yl ] am no] ptreryf] hexan@a‘re\ 4.135 g

of chl ofal hydrate aregdisgolved in 50 m of lwater, g of Na2504

are added, and the m xture is stirred at 23C for 10 mn. A sol ution

of 4.8 g of et hyl 2-(4-am nophenyl)hexanoate hydr ochl ori de in 50 m

of water is ution. g of hydroxyl ammoni

chloride in %?ﬁfgcﬁ?e&%xiérﬂ' P@h%@bd%efﬁ@ afklipealted ih Ow%QMFo@ldd%d

the mxture i I S t
cﬁoé\hls'é 8¢ %aﬁ)@(ﬁl Cglofnoéf §4 & %b?jldﬁamé/ﬁﬁﬁ? |r§4§‘r‘1t?! &WF with icg-

all owed to cool, during an ora 0S| hi's" m Xt ure
washed t hree Ctoolmg awdtshinred fot 30Midi &BIQ)Dbmﬁtdhbnﬁnnsac‘n diflwaroptdpmne are

nbi neld h d di filt d of f
and_ evapor at JHPeaie g Readieth Bpadlie MteS F STTREAb6ES ed 2 1s Errprespuan
|( n e /;meo; ole It m!amré sty uEint el Witb"RID MHBF §416R1EQBmnYbALA cRofdd

2-[ 4- [ [ ( 22/ Epotutiopd b ynixiuie i waghed feiiriihgheith | 0Bex bofosthe) acetate each
- time, the combined organic phases with 100 m! of sodium chloride solution,

dried over sodium sulfate and, after filtration, evaporated to dryness in vacuo.
20 The residue is purified by column chromatography (reversed phase). Yield:
9.4 g (56%) of ethyl 2-(4-aminophenyl)-5,5-difluoropent-4-enoate: LC-MS
retention time: 2.21 min ("nonpolar" gradient);
"H NMR (500 MHz, DMSO-dg/TFA-d- ). & [ppm] 8.26 — 8.22 (m, 2H), 7.60 —
7.53 (m, 2H), 4.18 (q, J = 7.1, 2H), 2.82 — 2.68 (m, 3H), 1.99 (s, 1H), 1.17 (&,
J=7.1, 3H);
and 2.4 g (25%) of ethyl 4-aminophenyl)-2-(3,3-difluoroallyl)-5,5-difluoropent-
4-enoate; LC-MS retention time: 2.49 min ("nonpolar" gradient);
"H NMR (500 MHz, DMSO-de/TFA-d-): & [ppm] 8.25 - 8.19 (m, 2H), 7.63 —
7.57 (m, 2H), 4.04 (9, J = 7.2, 2H), 2.74 -~ 2.64 (m, 1H), 2.51 (dt, J = 3.7, 1.8,
2H), 2.49 - 2.39 (m, 1H), 1.18 (t, J = 7.2, 2H), 1.14 (£, J = 7.1, 3H).

25

30



WO 2011/ 060873PCT/ EP2010/ 006537 114 LC-Ms retention tinme: 1.92 min
("nonpol ar” gradient). Step 4:Ethyl

2- (2, 3-di &%?W&@P?Sﬁz’ 5-yl ) hexanoat e 30 M of sulfuric ZETEPLYLHHESIT
are added in portions to 6.2 g of ethys 2-[4-

10[ R2Z/ E) - 2- hydr oxyi m noacet yl | am no] phenyThexanoat e, during which
the tem perature rises to 60C. Wien the addition is conplete, the
mxture is stirred at_50C for a further 120 m n and subsequently
poured into P ofEthile2-{gaatnophanyirdxa-difleorepenianmaie t hree ti mes
with 200 M of dichl o&orret hane/ ethanol (9:1) each tine, the conbi ned
organi ¢ phases are dri,ed over sodiumsulfate, 15 filtered off and
evaporated to dryn Ly The crude prpguct _obtained is

enpl oyed in the next r i thout furthef icationf Yield:
5.6 g (m xture of ethyl ™2 3-¢h-Ox0ei ndol i n-5-y
2- (2, 3-&i oxoi ndol i n-5-yl ) hexanoi ¢ aci d—n>the ratio I: 3
retention tinme: 1.89 mn (eSter) and 1.35 mn (acid "nonpol ar"
gradient). 20 Step 5:Ethyl li2-(2, 3-di oxoi ndol i n-5-y heRanoate 25

The resul tant m xture of Fethyl 2-(2, 3-di oxoi ndol i p<'5-yl ) hexanoat e and
2- (2, 3- dioxoindoli n-S-ZYII%per_\t anoic acid .$5. 6 g) fromthe preceding
reaction is di-48hadaylih(4emirephemybthartifluciogestt4-eneatesaretissdlesd # h

subsequent | y "ot & et VYRGS SEv GO 3 fvesd WinER S, ana e
acet at ejgand waixhed igwtifiedat 2B°©UnweE 8 hydidiR rOAtERIYheRNRR S h SAMT fdation,

over sodiumsul fate, filtered off and évaporated to dryness.
o the solid material is filtered off, and the filtrate is evaporated to dryness in

5);F LC- M5

vacuo. Yield: 5.0 g (99%) of ethyl 2-(4-aminophenyl-5,5-diflucropentanoate;
LC-MS retention time: 1.67 min.

15 Step 31 Ethyl 5,5-difluoro-2-[4-{[(2E)-2-hydroxyiminoacetyllamino]phenyl}-
pentanoate

Fo _F
H,N -
- h OH
F —— 0 =N
20 o "0 3] L
) N™ ™0
H

3.804 g of chloral hydrate are dissolved in 40 mi of water, 5.68 g of Na,SO,4
are added, and the mixture is stirred at 23°C for 10 min. A solution of 5.0 g of
ethyl 2-(4-aminophenyl-5,5-difluoropentanocate hydrochloride in 40 mi of water
25 is added to this solution. 4.168 g of hydroxylammonium chloride in 20 ml of
water are added to the resultant suspension, and the mixture is stirred at 80°C
for & h. The mixture is subsequently allowed to cool, during which an orange
oil deposits. This mixture is washed thiee times with 50 ml of dichioromethane
each time, the combined organic phases are dried over sodium sulfate, filtered
30 off and evaporated to dryness in vacuo. The mixture obtained was employed

in the following reaction without further purification. Yield: 5.0 g (78%) of ethyl



WD 2011/ 060873PCT/ EP2010/ 006537 115 Yield: 4.8 g (79% of ethyl

2- (2, 3-di oxoi ndol i n-5-yl ) hexanoate; LC-MS retention tinme: 1.89 nmin

(" nonpol arWogeladsexis) . Step 6:5-0 PCT/EP2010/006537
-Et hoxycar bonyl penty1)-1-tert-but oxycgj bonyl- 2, 3- di oxoi ndol i ne

3.93 g of di-tert-butyl dicarbonate are added to 4.75 g of ethyl

2- (2, 3-di oxoi ndol i n-5-yl ) hexanoate and 50 ng of

4-di met hyl am nopyridine in 100 m of tetrahydrofuran, and the m xture

i s subsequentd,§-difluaroedi[4{[(ZBQ-hpdrokfintinodtesty l&aminclphenyi]sepraapatall €IMS
at 23C in vacup and ﬁ aed further directly. Yield: 6.4 g (999 of
5-(1-et hoxycdpg;tfﬁ dgﬂ ; f%er t - but oxycar bony1- 2, 3-di oxoi ndol i ne;
LC-MS retention tine: 2 55 mn ("nonpolar” gradi ent) Step 7: Ethyl

214- (tert-but oxycar bonyl am no) - 3- (2-i soi ndol i n-2-y1- 2- oxo-

20acet yl )pherﬁyﬂenirﬂexarﬁigyle? (2,3diomindain-5gbihdaiflieopestaadded to 6.4 g
of 5-(1sethoxycarbonyl pfntyl) 1-tertbut oxycar bony1- 2, 3- di oxoi ndol i ne
in 100 m of. tetrahydrofuran, and the m xt urfe s subsequently stirred
at 23C for 1 h.~The ryness in 30vacuo and
purified by colu

Fxture is evaporated to
c romatograx y, gi vi n E
244- (tert-but oxy(‘,D y i = 3- (2—+so0i 0 ’
hexanoate; LC MS rg [& tie: 2.89 mni{"n "ogradi ent). WO
2011/ 060873PCT/ EP2010/ 00653 6 Step 8: Ety
212- am no- 4- (i soi ndol i ne- 2 car bonyOqui nazol i n- 6-yl IHhexano-

10 6.0 g of ethyl 5,5-difluoro-2-[4-[[(2E)-2-hydroxyiminoacetylJamino]phenyl]-
pentanoate are added in portions to 30 ml of sulfuric acid (98%) at 50°C, dur-
ing which the temperature rises to 60°C. When the addition is complete, the

o
p

mixture is stirred at 50°C for a further 120 min and subsequently poured into
200 ml of ice-water. The mixture is washed three times with 200 ml of dichloro-

15 methane/ethanol (9:1) each time, the combined organic phases are dried over
sodium sulfate, filtered off and evaporated to dryness in vacuo. The crude
product obtained is employed in the next reaction without further purification.
Yield: 4.2 g (74%] of ethyl 2-(2,3-dioxoindolin-5-yl)-5,5-diflucropentanoate;
LC-MS retention time: 1.95 min

20
. Step &: 5-(1-Ethoxycarbonyl-4,4-difluorobutyl)-1-tert-butoxycarbonyl-2, 3-
i
dioxoindoline
FoF Fo F
O 0
25 ~_-0 ~.0
O —om 0
¢ N N
74 X=o
o)
3.71 g of di-tert-butyl dicarbonate are added to 4.0 g of ethyl 2-(2,3-dioxo-
30 indolin-5-yl)-5,5-difluoropentanoate and 50 mg of 4-dimethylaminopyridine in

50 ml of tetrahydrofuran, and the mixture is subsequently stirred at 23°C for

12 h. The mixture is evaporated at 23°C in vacuo and processed further



ate 5 2 103.8 g of ethyl

244- (tert-but oxycar bonyl am no) - 3- (2-i soi ndol i n-2-y1-2-oxoacetyl) -
phenyl | heX8AGR@%7% di ssol ved in 100 m of acetonitril ePGREELOIAOBSH
1.12 g of caesiumfluoride and 2. 01 ns of

bi s(trinmethylsilyl)carbodiimde are added to the solution. The

m xture is stirred at roomtenperature for 15 mn, and 6 m of
hydrochl oric acid 1l\q are then added, and the m xture is neutralised

(. ) .
usi ng 15 bi c4ri5EH%t €ieldimel 84985 phidsethrsysaibary-4, Ardiftuarpbusty)vi-teit-
100 m of et ey The [ . i, n Al "
dried over s%taﬁtﬁﬁlef Pf#%O@ggﬁgh%ég\ggagfeg\tt@hqrt?rgé.gzr.gﬁngrgigﬁinﬁ)n%olar
vacuo. Yiel d:grad@nt. (99% of et hyl
242- am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n- 6-yl ] hexanoate (oil);
LC-Ms retention tine: 1.92 mn ("nonpolar” gradient). 20 Step
% 2- 5255fﬁmetnﬁyslftebw§m LAY 1 1P Be RASSKPERHBHYRAR o) - G bInS AR Bks 9
242- am no- 4- (dosdilpdhenyhid, S-difcbepgrigudatazol i n- 6- yl | hexanoate are
dissolved in 15 m of tetrahydrofuran, and 10 m of 2N sodium
hydr oxi de 30 solution are added. The m xture is stirred at 50C for 4
h and subsequentl|ly &yaporated in vacuo. The m xturge is then adjusted
to pH2 using 25% hydr i
crystals precipitati
and drifed in
2-12- am no4- (i soi eay bonyl) qdl nazol "< i ;
LC- M5 retention ti%e: N mn ("nonpolar" gradi anpl e 13

Preparation of | g N
242- am no- 4- (i soi ndol i ne=2- car bonyQqui nazol i n- 6- y%—ozét& 3-
di fl uoropropyl)-5,5-difluoropentanoic acid ("A66") 10

g. Theg precipitate 117 ob

> o}

1.53 g of isoindoline are added to 5.29 g of 5-(1-ethoxycarbonyl-4,4-difluoro-
butyl)-1-tert-butoxycarbonyl-2,3-dioxoindoline in 50 ml of tetrahydrofuran, and

the mixture is subsequently stirred at 23°C for 1 h. The mixture is evaporated

15

to dryness in vacuo and purified by column chromatography, giving 1.7 g
(25%) of ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
acetyl)phenyl}-5,5-diflucropentanoate; LC-MS retention time: 2.62 min ("non-
polar" gradient).

20

P,

Step 7:  Ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-5,5-
difluoropentanoate

25

NH ~.0 N
30 %OA 0 © A



HO NH 2 Step 1: Ethyl 2-(4-am nophenyl)-5.5-difluoropent-4-enoate and
et hyl 06087

154- ani nopheAYH8%73 3, 3-di f 1 uoroal 1 y1) - 5, 5-di f | uor opent - RCEREAR1G006537
7.113 g of ethyl 4-nitrophenyl acetatesare dissolved in 60 ml of DM,

added dropwi se to a suspension of 3.4 g of sodiumhydride in 40 m of
DMF with ice- cooling and stirred for 30 mn. 8. 8 g of

e Tl st T eV R R o R ST RE o 2R plin ey 2-Oxoacetyl)-
subsequent | y ;ﬁién&ﬂ@SJdrﬂLR)ré@@nt%o% Sl R ff’a@ﬂ)@ﬁ #f’b&%lbﬁfthl@%nd%w

solution. The m xture is washed four tines wt
acet at e each argeR. 43thegcefmsicssun dugade engBgdqd qmmsﬁtrmﬁmlhwsllyjfcasbm:mnde

hl d | f f fil
cvapor at ed t 76 eI SYliaR The Midlie Bt @ Botleragerebia ey
chr omat?gr aphiys ml‘re\eﬁffd%dwt@ﬂﬂ?@ﬁoohlﬂrl%'éi:ld @ﬁ\l)‘la:% theR ¥Hdel, §ﬁ<ﬁ‘iﬂe mlxture is

2-(4-am nophenyl) 5,5-di fl uor opent - 4-enoate; LC-Ms retention
2.21 min ("néepdiedsed ypiagitigarhonate. Nnaqm@oummasomoaamam@ad tb’n% with

S 2 a0 2 OB TSy Ao e i rhEhofBlnediobplbhdses ofp Jgo

2.4 g (25% daveesbyium sulfate, filtered and evaporated to dryness in Xacuo Yield: 1.4 g
- enoat €;

4- h f |1y1)-5, 5-difl -
o ropneny a8 oo bl 2 gonpinas ol ®

o 20 5 Hifyoreheaont (i L%%% §m§31 7 B iAo pighidh
2.49 -2.39 (m 1H), 1.18 (t, J = 7.2, 1:14 (t, J = 7.1, 3H). 15

S 2: Et hyl
> (4- arm noph&iER: 2- 83{,23%@?ﬂq“ﬁéksem%v?o?:%fboawqLuoa%ﬁi@rﬁﬁﬂ&S—Qﬂf@om

pentanoic acid

. By

TrC B
© i © N/)\NHZ

N~ NH,

20
1.2 g of ethyl 2-[2-amino-4-(iscindoline-2-carbonyl)quinazolin-6-yi}-5,5-

difluoropentanoate are dissolved in 15 mi of tetrahydrofuran, and 10 mi of 2N
sodium hydroxide solution are added. The mixture is stirred at 50°C for 4 h
and subsequently evaporated in vacuo. The mixture is then adjusted to pH2
using 25% hydrochloric acid with ice-cooling, with yellow crystals precipitating.
The precipitate obtained is filtered off and dried in vacuo. Yield: 800 mg (71%)
of 2—[2-amino—4-(isoindoiine-2—carbonyl)quinazolin—6—yl]-5,5~dif|uoropentanoic

acid; LC-MS retention time: 1.35 min ("nonpolar" gradient).

25

Example 11
Preparation of 1-[2-amino-4-(isoindolina-2-carbonyl)quinazolin-6-yljpentanoic
acid {("Ag4"

30



2.4 g of ethyl

2-(4-am nov%\enw )-2-(3,3-difluoroallyl)-5,5-difluoropent-4-enoate 25
are di ssoWRAHASHE i of tetrahydrofuran, 1 g of 5% Pd/ ECTEP200PeE37
water) is added, and the mxture is spirred at 23C under a hydrogen
at nosphere for 1 h. After aeration, the solid material is filtered
off, and the filtrate is evaporated to dryness in vacuo. Yield: 2.3 g
(999 of ethyl 2-(4-am nophenyl)-2-(3, 3-

di fl uoropropyl)-5, 5-di fl uoropent anoate; LC ention time: 2.09
mn. 30 Step 3: Et hyl
2-(3,3-difluoropropyl)-5,5-difluoro
acetyl ] am nol phenyl ] pentanoate
1.241 g of chloral hydrate agg_ di
Na2SO4 are added, and the m xt
solutidh of 7.55 g of ethyl 2-(&-a enyl ) - 2- net hyl propanoat e
hydrochloride in 50 M of water is 10 adled R this solution. 2.3 g
of hydroxyl ammoni um chloride in 10 ml of water are added to the
resul tant susyepdi on Ethyl®@-(heitmmipkenyperdastater ed at 60C for 5 h. The
m xture i s subsequently allowed to cool, duri ng whi ch an orange oil
deposits. This m xture is washed three tines wi.th 50 m of

di chl oronet hane each tinme, the conbi ned orgagt Fe
sodium sul fate, fl-ltered 150ff and™evaperated to $ I n vacuo.
The m xtour e obtcal negd =g . i
further purificatiad
2- (3, 3-di fl uoropropy 5-di fluoro-244-[[(2E) - 2-
hydr oxyi m noacet yl | am nol phenyl i pentanoate; LC-M5 retention timne:
1.86 mn 20

2-(3,3-difl u?f’%%’f Q}E’Etfwyléf‘('ﬂ?r?,?'a‘?w%‘?%ﬁ 6. gssplyeding3 Myl of| IME, added

dropwise to a suspension of 1.4 g of sodium hydride in 30 ml of DMF with ice-

- 244- [ [ { 2Ey="2- hydr oxyi m nO-

20 73PCT/ EP2010/ 006537 119
solvedlin 15 mM of water, 1.99 g of
irTEd at 23C for 10 nmin. A

15 cooling and stirred for 30 min. 2.91 ml of 1-bromopropane in 20 mi of DMF are
subsequently added, and the mixture is stirred at 23°C for 12 h. The reaction
mixture is subsequently stirred into 100 ml of saturated ammonium chioride
solution. The mixture is washed four times with 100 ml of ethyl acetate each
time, the combined organic phases with 100 mi of sodium chloride solution,

20 dried over sodium sulfate and, after filtration, evaporated to dryness in vacuo.
The residue is purified by column chromatography (reversed phase). Yield:

4 5.3 g (66%) of ethyl 2-(4-nitrophenyl)pentanoate; LC-MS retention time:
2.28 min ("nonpolar" gradient).

o5 Step 2: Ethyl 2-(4-aminophenyl)pentanoate

H,N

[

O Q

9] O

| ~

5.3 g of ethyl 2-(4-nitrophenyl)pentanoate are dissolved in 55 mi of tetra-
hydrofuran, 1 g of 5% Pd/C (52.3% of water) is added, and the mixture is

30



pent anoat e 3.0 g of ethyl
2-(3,3-difluoropropyl)-5,5-difluoro-214-[[(2E) - 2- hydr oxyi m noacet I;
m nol phenMq Peht@8tat e are added in portions to 20 m of PGUEPIN §/06557
dacid 30 (98% at 50C, during which thg tenperature rises to 60C. \Wen
the addition is conplete, the mxture is stirred at 50C for a further
120 m n and subsequently poured into 400 m of ice-water. The m xture
is washed three times with WO 2011/060873PCT/ EP2010/ 006537 120 200
m of di chl ostirred P28/ 6turaesh Hysiragereathosphese farhehcfiei arration ghgiselid

phases are dri ver.. sodj um sul fa Lter ff{.a v or d .
fryness 1 n vacganma Rt bR Momele U8 et PO F R AL i
reaction wthopy (99%)hﬁretimQL(W@mtridphenW)@érﬁandat% (gl 66 Dfet@itin time:
2- (3, 3-difluoropropyl) - 2-

5di oxoi ndol i A- WIDI(QOBPQIGH Qlf@ddﬁi‘éht anoat e obtained; LC-MS retention
time: Z 17 mn. Step

5:5-0-(3,3-Di fluoropropyl) - 1- et hoxycar bonyl -4, 4-di fl uorobutyli-1-tert

- but oxycar b@igp 32, 3Hdhwxj4ageiziPr2- Hydroxylinoacetyllamino]phenyljpentanoate

o,
7y

4.135 g of chloral hydrate are dissolved in 50 ml of water, 6.11 g of Nax;50,

are added, and the mixture is stirred at 23°C for 10 min. A solution of 4.7 g of

ethyl 2-(4-aminophenyl)pentanoate hydrochloride in 50 mi of water is added to
15 this solution. 5.11 g of hydroxylammonium chloride in 20 ml of water are
added to the resultant suspension, and the mixture is stirred at 60°C for 5 h.
The mixture is subsequently allowed to cool, during which an orange oil
deposits. This mixture is washed three times with 50 ml of dichloromethane
each time, the combined organic phases are dried over sodium sulfate, filtered
20 off and evaporated to dryness in vacuo. The mixture obtained is employed in
£ the following reaction without further purification.
Yield: 5.2 g (78%) of ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetylJamino]phenyl]-

pentanoate; LC-MS retention time: 1.76 min ("nonpolar” gradient).

25 Step 4:  Ethyl 2-(2,3-dioxoindolin-5-yl)pentanoate

o, ok e

30 ml of sulfuric acid (98%) are added in portions to 6.2 g of ethyl 2-[4-
[[(22/E)-2-hydroxyiminoacetyl]Jamino]phenyllpentanoate, during which the

30



1.419 g of d|-tert butyl dicarbonate are added to 1.9 g of ethyl
2-(3,3-diflu

propy1) - ZWQZ%”B?DBS’?Ol ndol i n-5-y1)-5, 5-di f| uor opent anoat eP‘éWHP@(SO’WéS%
4~ di met hyl am nopyridine in 50 m of 1peetrahydrofuran, and the mxture
i S subse- 20quently stirred at 23C for 12 h. The m xture is
evaporated at 23C in vacuo and processed further directly. Yield: 2.4
g (99% of 5 di f1 uoropr, W -1- e : .

et hoxycar bonﬁmﬁe@tkﬁq TSRS 9 %‘3@ e agdjtion i erBeisle. -the S1UER & ndo

2011/ 060673PCH ERDTD) BO0Ea 15T ROap 7 RpSsaueiiy Hothed inté 208t o7

244-(tert- buumBey/amrbaihgzlram’tune)s @a(s@ed floeadioheswiR ;Zﬂ)@znbocfaiichloromethane/

acetyl) phenyil. 2% 3) doEh UoroR BT Po L9 008 200 ver B

541-(3,3-di f |sﬁﬁéﬁa0'ﬁﬁébé%l)of@aﬁél %Qé&!@n%”tét@ﬂyﬁryﬂeésﬁi {adlRy. Pt orddie %)Té(ﬁfdt b
ut oxycar bony1l- 2, 3- di oxoi ndol i ne in 30 of tetrahydrofuran, and the
mxture is s@tbéa;qaérrﬁ empmwedriedh@nematMn withoutThisther putiieation. Yse!d
f;gﬁgf a;iesi tn§ grg”ess ' E%ew(ﬁ @’:@p?%‘m |- 2Y1 SO AN DaE U R 2% idR0-
2-14- (tert bmmw&ygpéﬁﬂa@mdﬁﬁ[dﬁwﬂ%ﬁaﬁ@lzmom)nt@ WE-rétentonaihie! 2.0Befin
yl]- 2-(3, 3-difluoropropyl)- -di fl uor opent anoate; LC-MS retention
time: 2.72 ni(@ster) 3)463r”'11"g(ra@d?|)ent) Step 7: Ethyl

242- amqmo- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-y1]-2-(3, 3-

20di f | uor opropyl ) -5, 5-di fl uor opent anoate 700 ng of et hyl

214- (tert - butStey Gar b@yyla N8 iSliddlincg-pHipéhtandatel - 2- oxoacet yl ) pheny
1] - 2- net hyl propanoate are dissolved in 20 ml of acetonitrile under
30argon. 175 ng of caesiumfluoride apd 317 pl of
bi s(trinethylsx

15

The resultant mixture of ethyl 2-(2,3-dioxoindolin-5-yl)pentanocate and 2-(2,3-
dioxoindolin-5-yl}pentancic acid (5.3 g} from the preceding reaction is dissol-
20 ved in 100 ml of ethanol and stirred at 70°C for 4 h together with 500 mg of

toluene-4-sulfonic acid. The mixture is subsequently evaporated in vacuo,

Py

taken up in 50 ml of ethyl acetate and washed with 50 mi of water. The organic

phase is dried over sodium sulfate, filtered off and evaporated to dryness.

Yield: 5.5 g (94%) of ethyl 2-(2,3-dioxoindolin-5-yl)pentanoate; LC-MS reten-
25 tion time: 2.08 min.

Step 6:  5-(1-Ethoxycarbonylbutyl)-1-tert-butoxycarbonyl-2,3-dioxoindoline

30



15 min, and 3 m of hydrochloric acid (1N) are then added, and the
mixture is WD 2011/ 060873PCT/ EP2010/ 006537 122 neutral i sed usi ng

bi car bonaW® 20THES08Bueous phase is washed three tines w t HCHBEROMOGEPST
ethyl acetate each tinme. The conbi negyprgani c phases are dried over
sodiumsulfate, filtered and evaporated to dryness in vacuo. Yield:
630 mg (100% of ethyl

242- am no- 4- 0soi ndol i ne- 2- car bonyl ) qui nazol i n- 6-yl k

52- net hyl propanoate ((oil); LC-Ms retention tine: 2.29 mn ("nonpol ar”
gradi- ent). Step 8J2-[2-Amino 4

(i soi ndol i ne-%car

di f1 uor opropyl P-5 ropent ano‘N:/ | ng of ethyl
242- am no- 4- 0soi a0bonytr qui nag y1 =20 ( 3, 3-
di fl uoropropyl)-%,S- |@ropent anoate are di ed in 7 m of

tetrahydrofuran, and 5 m " of 2N sodi um hydroxid s}stgléti on are added.
The m xture is stirred at 50C for 4 h and subs ntl'y evaporated in
vacuo. The mi xture is then adj usted to pH2 usi 3 m of 25%

hydr ochl ori c i W t h I

precipitati nga'aﬁdraeowﬁjll'g%#'éﬂyiﬁ B%Cﬁﬂt‘ﬁ@&e ?§8 ql?cg gge% t?#hyfliac{zd% lgéol n
vacuo. Yi el dindol®-5%)686%hoafe #nd 80 g 3f ﬁlﬂuﬂ@trﬂrlammopyridme in 100 ml of

(i soi ndol i ne-2-carbonyl ) qui nazol i n6-y1]-2-(3,3-di fl uoropro

5- di
f I uor opent anéetEahydraiuraic ausl thetrabdureris siihesquentg sﬁfrﬁd(atr?@n d‘péﬂ?- h. The
%r adi enfg) . Wﬁx&%g Q@%ﬁ? %TétEf%%llW \%%ﬁg%%d%c u?th(lz directly. Yield:

repar atl on
2-[ 2- ami no- 47(3 5qDO%) | Gf Bet2ethakienbbivibinyyzotdrobbtoxedrborY kY Bpdiok@noi

c acid ("A67"
( irzdoline; LC-MS retention time: 2.42 min ("nonpolar” gradient).

Step 7. Ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
15 acetyl)phenyllpentanoate

Ao SISV,
Ia 2

1.12 g of isoindoline are added to 3.5 g of 5-(1-ethoxycarbonylbutyl)-1-tert-

20

AP,

butoxycarbonyl-2,3-dioxoindoline in 50 ml of tetrahydrofuran, and the mixture

is subsequently stirred at 23°C for 1 h. The mixture is evaporated to dryness in
25 vacuo and purified by column chromatography, giving 1.4 g (30%) of ethyl

2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxoacetyl)phenyl]-

pentancate, LC-MS retention time: 2.78 min ("nonpolar” gradient).

30



10Step 1:2- Met hyl - 2-(4-nitrophenyl)pentanoic acid 10 g of ethyl

4-ni trophenyl acetate are dissolved in 30 m of DW, added drop-w se
to a susp¥3UNIEB7R. 1 g of sodium hydride in 20 M of DRVETARPIORO/NQSEIT
20cooling and stirred for 30 mn. 3 fi; of nmethyl iodide are
subsequent |y added, and the m xture is stirred at 23C for 12 h. The
reaction mxture is subsequently stirred into 100 m of saturated
ammoni um chl oride solution. The m xture is washed four tinmes with 100
m of ethyl &depdte &by A-iZraminmd-(iseisiolive-Zocarhanyl)pragzdindd-vH- 100
m of sodi um_chl or :ﬁ?é solution, dried over sodium 25 sulfate and,
after filtrat) gttn porated to dryness in vacuo. The residue is
purified by colum chromatography_(reversed phase). Yield: 6.7 g
(33% of 2-nethyl - 4 3 i i
time: 2.33 mn. ) :
2- met hyg - 2- (4> Pref opt'ani ¢ acid are dissol ved in 20
DMVF, added dropw s suspensi on'g@h 728y of sodidm Hegritde
m of DMF with ice-coo ghand stlfrEdfl@)r\SO mB. 1.55 m |of
1- br onopr opane are sub ué@tly added;—and—t he™~fi xglre stirred at
23C for 12 h. The reacli&h nixture is subsequent | yost it red 1;111;0 25 m
of saturated ammoni um chl oride solution. The nmixture is washedtour
times with 25 m of ethyl acetate each tine, the conbined organic
phases with 50 m of sodiumchloride solution, dried over sodium

sul fat gand, 1ad gesf dthyltr- Pﬁ (t%bumafw@wmmOWVMQ§§|ndBElN—Qanpoﬂ'cﬁm:e /1)-
qe5|due Is purified by colum c¢hromat ography (reversed phase). Yiel

2.7 g (68% @ﬁ‘eﬁ'yﬂl%@ff'i?ﬂo@te(aferﬂ'%%\fﬁ% in30 PRt aﬁ%tpalt%datwde[@rm 431 mg

getﬁnz imon ZL; '?5??3%8:%9\ @@dé&h@?ﬁg&i‘%@g%@%ﬁﬁ%@é@ﬁ?&@ gt?_éédeid i
(t, J = , 10e 88lutibn. The mixtBire BHHtirred at room temperature for 15 min, and 6 ml of

hydrochloric acid (1N) are then added, and the mixture is neutralised using

15 bicarbonate. The aqueous phase is washed three times with 100 ml of ethyl
acetate each time. The combined organic phases are dried over sodium sul-
fate, filtered and evaporated to dryness in vacuo. Yield: 1.1 g (92%) of ethyl
2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yllpentanoate (oil); LC-MS

retention time: 1.84 min ("nonpolar” gradient).

20
. Step 91 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-ylJpentanoic acid
S
N/
O~ N 0. N
25 ~_0 \i —_— HO N
0
N NH, © NéLNHZ
1.2 g of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-8-yljpentanocate
are dissolved in 15 ml of tetrahydrofuran, and 10 ml of 2N sodium hydroxide
30

solution are added. The mixture is stirred at 50°C for 4 h and subsequently

evaporated in vacuo. The mixture is then adjusted to pH2 using 25% hydro-



2.6 g of 2-nethyl-2-(4-nitrophenyl)pentanoic acid are dissolved in 30
m of 30 tetrahydrofuran, 1 g of 5% Pd/C (52.3% of water) is added
and the m¥%Q3MEY087%¢t i rred at 23C under a hydrogen at mosPHEFB20Ip06537
h. After aeration, the solid materiahigs filtered off, and the
filtrate is evaporated to dryness in vacuo. Yield: WO

2011/ 060873PCT/ EP2010/ 006537 125 2.2 g (95% of ethyl

2- (4- am nophenyl ) - 2- et hyl propanoate; LC-MsS retention tinme: 1.99 mn.
Step 4: Et hyl cﬁﬁw[qm@ wthacergapigsivithseliont Grvpiats REsoRiEiing) The peedipifate
5pent anoat e : . ; r - 8 1 O Vedoin 20 5l )
wat er, 2.841 %@%ﬁe%a%@%iggroﬁa d@f&gﬁﬁﬁéq’rﬁ QT%@%ﬂgsﬁgt@r P gg [gitang@&
for 10 m n. A-gsdindolowe-Bicathdhyqaaeblyb-yljpentanocic acid; LC-MS retention time:
2- (4-am nophen - 2- et hy| pent anoat e hydrochloride in 20 ml of water
is added to t1h¥(i?wglal(ﬂq%in3ﬁl_argg@ad@er§}. hydr oxyl anmoni um chl ori de in 10

m of Water 15are added to the resultant suspension, and the m xture
is stirred at 60C for 4 h. The m xture is subsequently allowed to
cool, duringbMamled? orange oil deposits. This mixture i s washed
three tinmes wth 50 m .qf dichl or onet hane each, ti .the c ined .
or gani ¢ phasesBrRTgR it d-BrR Mook Rnea FeeacepphY A P e exanoic
evapor at ed t@cmw\ggs) in vacuo. The m xture obtained is enployed in
20t he followi ng reaction without further purification. Yield: 2.8 g
(94% of ethyl 244-[[(2E)-2-hydroxyim etyl ] am no] phenyl] - 2-

met hyl pgnt anoate; LC-MS retentfon tipmey 2/23 mn. Step 5: Ethyl

2-y(2, 3-di oxoi ndol i n-5-yl) - 2- net hyl pgpt ancate WO

2011/ 060873PCT/ EP2010/ 006537 126 my'xtlre is stirred at 50C for a
further 120 m n and subgequent paured into 100 mM of ice-water. The
m xture is washed 3 tinesjwt N of dichl or omet hane/ et hanol (9:1)
each time, the conbi ned oPgan pare dried over sodiumsulfate,
filtered off and evaporated to dryness fn vacuo. The crude 5 product
obtained is enployed in the next reaction w thout further

FZ)UE I2f |30|§It Iogglsﬁgﬂéﬂ g E}%\%f‘g%&q“ﬁ% Fgghlﬁ%{egélpg?tq_c_ MS retention tine:
0
|

2.23 mn. :
0 N

EE.;. /\/\B]' O 9]

N
o, S0 T
o7 ™~

% 10.46 g of ethyl 4-nitrophenylacetate are dissoived in 30 ml of DMF, added

20

dropwise to a suspension of 2.0 g of sodium hydride in 20 m! of DMF with ice-
cooling and stirred for 30 min. 5.394 mi of 1-hromobutane in 20 m! of DMF are
o5 subsequently added, and the mixture is stirred at 23°C for 12 h. The reaction
mixture is subsequently stirred into 100 ml of saturated ammonium chloride
solution. The mixture is washed 4 times with 100 mi of ethyl acetate each time,
the combined organic phases with 160 ml of sodium chloride solution, dried
over sodium sulfate and, after filtration, evaporated to dryness in vacuo. The
residue is purified by column chromatography (reversed phase). Yield: 11 g
(83%) of ethyl 2-(4-nitrophenyl}hexanoate; LC-MS retention time: 2.44 min

("nonpolar" gradient).

30



Step

6° 5- (2- Et hoxy- 1- net hyl but y1- 2- oxoet hyl )) - 1-tert - but oxycar bonyl - 2, 3-
10di oxoi ndhs» 2060873L. 0 g of di-tert- butyl di car bonat e ar BCHEHEA0/H@H537
1.2 g of ethyl 2-(2,3-dioxoindolin-5- ¥ - 2- net hyl pent anoate and 50 ngy
of 4-di met hyl am nopyridine in 30 m of tetrahydrofuran, and the

m xture i s subsequently stirred at 23C for 12 h. The m xture is
evaporated at 23C in vacuo and processed further 20directly. Yield:
1.6 g (99% of 5-(2-ethoxy-1-nethyl butyl-2-oxoethyl))-1-tert-
g?;gx);?g E;P)gteg’éz)’ dlE%ﬁ'Z” 4O<'|:xr|nri]neophenylvge>£aergoeart]<tal on time: 2.82 mn.

244- (tert-but oxycar banyl am no) - 3- (2-i soi ndol i n- 2-y1- 2- oxo-

acetyl ) phenyl] - 2- net iyl pentanoate 25 W®,801 60873PCT/ EP2010/ 006537
127 0.489 g of i soimdohy @
5- (2- etdhoxy- 1- net hyl but-oxetmlkn) 1-te bt 07 bonyl - 2, 3- di ox
oindoline in 20 m of tetrahydrofura and the mixture is
subsequently stirred at 23C for 1 h. The m xturg™Fkg evaporated to
dryness in vacuo and purififed by col um chrongyography, gi ving 200 ny
5(10% of ethyl
244- (tert-but oxycarbonyl am no) - 3- (2-i soi ndol i n-2-y1- 2- oxo-

acetyl) phenyl')] 58 of@t}hwI2pm:mMphéﬂyl)}i&awsaf@é@tﬂtbmvédi re55 i DB tetrahydro-
("nonpol ar' radl ent

(i S0 ng | nc o3 5o P oko0h %096 A2 S 98ed rgnchibm miviuteds stired at

23°C under a hydrogen atmosphere for 1 h. After aeration, the solid material is

e

filtered off, and the filtrate is evaporated to dryness in vacuo. Yield: 4.8 g
(99%) of ethyl 2-(4-aminophenyl)hexanoate (oil); LC-MS retention time:
1.73 min ("nonpolar” gradient).

15
Step 3:  Ethyl 2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]phenyllhexanoate

20

{ 4.135 g of chloral hydrate are dissolved in 50 mi of water, 6.11 g of Na;SOy4
are added, and the mixture is stirred at 23°C for 10 min. A solution of 4.8 g of
ethyl 2-(4-aminophenyl)hexanoate hydrochloride in 50 ml of water is added to
this solution. 5.11 g of hydroxylammenium chioride in 20 ml of water are

25 added to the resultant suspension, and the mixture is stirred at 60°C for 5 h.
The mixture is subsequently allowed to cool, during which an orange oil
deposits. This mixture is washed three times with 50 ml of dichloromethane
each time, the combined organic phases are dried over sodium sulfate, filtered
off and evaporated to dryness in vacuo. The mixture obtained is employed in
the following reaction without further purification. Yield: 5.0 g (80%) of ethyl

2-[4-[[(2Z/E)-2-hydroxyiminoacetyllamino]phenyllhexanoate;

30



200 nmg of et hyl

2-[4- (tert-but oxycar bonyl am no) - 3- (2-i soi ndol i n-2-y1- 2- oxoacety g[p)en_’y
1] - 2- met hWOUHI/AHSE e are dissolved in 10 m of acet onit PFT/EPHHR@YSS
argon. 61 ng of caesiumfluoride and1f6 pi of

bi s(trinmethylsilyl)carbodiimde are added to the solution. The

m xture is stirred at roomtenperature for 2015 mn, and 6 m of
hydrochloric acid (1 l\g are then added, and the mxture is

neutral i sed &M fﬁt@a yohimee 1. 9Phaimgiespelaptagdieny. washed t hr ee
times with 20 m of ethyl acetate each tine. The conbi ned organic
phases are dried over sodiumsulfate, filtered and evaporated to
dryness in vatep4:Yi @iyl 2LE03-aipxoRedglincd-yhhéydnoate

242- am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-yl] -2- et hyI

25pent anoat e (oil);
gradi er ) . QS)

9: 2-[ 2- Amno4(|
pent anoi ¢ aci d® YO
of ethyl 2-[2-angno
net hyl pent anoat e are “di sfol%ed in 2 F?i ofA r?La

of 2N sodi um hydroxi de solution are added. T mxture is stirred at

50C for 12 h,sowaaﬂsmmrrcadw(moxay afaa aédé?c}'@ﬁ;%w@ﬁ% {6’6@%&)@@}9] offf-in
vacuo. The m xture is diluted with 4 nl of water and then adkuste

dropwi sig) t o PiBZARArgydny Ryineastyiminolvianwihexanase clisingnghichithe tem-
yellow cryst e?at%@?%@é &%el - \N§gﬁ the %@?%}hﬁ# %y?%%e% n’[%% H’l§(tl§l’ a§ g{lﬁgd at

off and dried 1h Vacuo.

anmi no- 4- (i soisgdglfona-fartiear temiyin gni @abgécqmerﬁwﬁo@emtbmmﬁi@ﬁ@ewater
acid; 15LC-Ms retention tine: 1.51 mn | e 15 Preparation of

242- ani no- 4- (irednidee; 'ﬁé‘l@h@QrtBEﬁ%/ﬂlmaﬁ“h@z G w ef gichioyemepaned staniaho

xylic acid (86§ ehcR%ime, the combined organic phases are dried over sodium sulfate,

oi ndol i ne$2- carb
208/ 0 §73PCT/

15 filtered off and evaporated fo dryness in vacuo. The crude product obtained is
employed in the next reaction without further purification. Yield: 5.6 g (mixture
of ethyl 2-(2,3-dioxoindolin-5-yl)hexanoate and 2-(2,3-dioxoindolin-5-yl)hexa-
noic acid in the ratio 1 : 3.5); LC-MS retention time: 1.89 min (ester) and 1.35
min (acid) ("nonpolar” gradient).

20
Step 5. Ethyl 2-(2,3-dioxoindolin-5-yl}hexanoate

™ o 0 N 0
e + HO ; \\rg: o)
o) o) o
0] O = 0
25 N N

N
H

The resultant mixture of ethyl 2-(2,3-dioxoindolin-5-yl)hexanoate and 2-(2,3-
dioxoindolin-5-yl)pentanoic acid (5.6 g) from the preceding reaction is dis-
solved in 100 mi of ethanol and stirred at 70°C for 4 h together with 500 mg of
toluene-4-sulfonic acid. The mixture is subsequently evaporated in vacuo,
taken up in 50 ml of ethyl acetate ancd washed with 50 ml of water. The organic

phase is dried over sodium sulfate, filtered off and evaporated to dryness.

30



188 ng of ethyl 242-am no 4

(1 soi ndol i ne- 2- car bonyQqui nazol i n-6-yl Jacetate are suspended in

of DVF, aM{PBBVPEOSHF 1, 4- di br onobut ane are added. 80 ny B‘FT@B%WWHQ“”
hydri de are subsequently added with iige-cooling, and the 30m xture is
stirred with cooling for a fuither 30 mn. After 1 h at 23C, the m x-
ture is re-cooled, and a further 10 ny of sodi um hydride are added to
the m xture. The mxture is stirred at C for a further 30 mn,

of 2N sodi umY & é@lql(b%éwée@w %ﬁ%@:@%@i@égbﬂ -$24) hwane&ﬁedécswﬁﬁ%’f%ﬁion
i s added, an 70C for 12 h. After cooling

to 23C, the ?h@%ﬁrgg@ CI d |ed5£)a%qedﬂ2)pw se addition of 1N hydro-
chloric acid, with a yellow precipitate formng. This is filtered

of f, washed t h wat dried at SOCf :

o an e e o SR SR PR Hp R ﬁﬁ%ﬁvﬁwa@pnvm% BRoihdaie
cycl opént anecar boxylic acid; LC-M5 retentien tinme: 2.13 mn. Exanple
16 Prepar ati ot of 2-[2-am' no 4
fi soi ndol i ne-2-carbgnyl ) qui nazolin-6-ylitet
c acid ("A69"% 188 ng aj et hyl

ahydr olOpyr an- 4- car boxyl i

suspended in 1 of , sn0d 1—=of biB8(2-p pet hyb) ether is
added. 2080 ny of so Rydride are subSequent i
ice-cooling, and the mixtllre is stirred with co Il/hgfor a further 30
mn. Affger 1 h at 23C, the mxture is re- coole @ndafurther 10 ny
of: sodi um hydride are added to the mnixture. mxture is stirred at

23C f f f 2N sodi draxi d |
e oy 02 A0 by el %oraqte%g%aaa%é'ea% a1 B adgar PRyt o
23C, the mi Xtirhd@d—§-yﬂﬁb5€'éﬁdé%@ Y w@@%f&ﬁdm@lhysbﬁﬂn@;ﬁyridhh@wﬂm ml of

chloric acid, with a'yellow precipitate form ng his is filtered
of f, washed \Aﬁs&rahwpetraramncumeeulxalﬂreseeubeeqqemtl’sr stmﬂedlai 230 foy 12 udFhe

of2[2amn Ul nazo | i n-

t et r ahygy opy?%z’hu% g%?g%é%fmz%ml&o C’%%g eWtOC8ﬁS‘:T}Iq11]rlﬂet.he§ dggeily. o ield:
6.4 g (99%) of 5-(1-ethoxycarbonylipentyl)-1-tert-butoxycarbony!-2, 3-dioxo-
indoline; LC-MS retention time: 2.55 min ("nonpolar” gradient).

Step 7:  Ethyl 24-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yi-2-oxo-
acetyl)phenyllhexanoate

~_-0 2 HNC() VO)(%/@
= L - B

1.93 g of isoindoline are added to 6.4 g of 5-(1-ethoxycarbonylpentyl)-1-tert-
butoxycarbonyl-2,3-dioxoindoline in 100 mi of tetrahydrofuran, and the mixture
is subsequently stirred at 23°C for 1 h. The mixture is evaporated to dryness in
vacuo and purified by column chromatography, giving 3.8 g (46%) of ethyl
2—[4-(tert—butoxycarbonylamino)-3—(2~isoindo!in-2-yi~2-oxoacetyl)phenyl]hexan—
oate; LC-MS retention time: 2.89 min ("nonpolar” gradient).

30



30Exanpl e 17 Preparation of 1-[2-anino 4

(i soi ndol iM2R1Q8I8Bbny| ) qui nazol i n- 6-yl] - 5- met hyl hexanoi ECAEPIPATHS)
WD 2011/ 060873PCT/ EP2010/ 006537 130 43494 ng of ethyl 2-[2-amino 4

(1 soi ndol i ne-2-carbonybqui nazol i n-6-yl]acetate are suspended in 1 n
of DMF, and 31 pl of 1-brono-3-nethyl butane are added. 10 ng of

sodi um hydri de are subsequently added with ice-cooling, and the

10m xture is stirred with cooling for a further 30 mn. After 1 h at

23C, the m x 0

nydr i de are SGHd « o BHE Si%plo Mottt S et ooi e fbatdin-S3npeene:
further 30 magie 1 m of 2N sodi um hydroxi de solution is added, and
the mxture is stirred at 60C for 12 h. After cooling to 23C, the

m xture is acidified by dropw se addition of 1N hydro- 15chloric

acid, dth a yellow prlecipitate f h\ng. This is filtered off,

with water and driedfat 50G for Yield: 48 ng (46

142- am no- 4- (tsoPnde < -rbl bqui nazol i n- 6-y1] - 5-

acid; LC- M5 retention p: 2L 05 min)\ 2QExagpl e 18  Pr
142- ani no- 4- (i soi nBol i ne=? r\c,;é’rbonybcrtu\nazol’lrl 6:y1p4-
acid ("A71") 188% hyl 2-[2-amino 4

(1 soi ndoline-2-carbony Z0l i n-6-yl] acetate are sagsp
of DMF, and 54 pl of 1-brono-2-nethyl propane are 30added. 20 Nrg Bf-

mxturet s str? o A AR RS dhnioe SRR T ragosty-

23C, Ejgedmt Xt%ﬂi}e@nyl [RexarceobesldisapRed ih YODhEIrofAeerdhifie SRGEERGBM AL 1188y of
are added to the
caesium fluoride and 2.01 ml of bis(trimethylsilyl)carbodiimide are added to the

solution. The mixture is stirred at room temperature for 15 min, and 6 mi of

hydrochloric acid (1N) are then added, and the mixture is neutralised using
15 bicarbonate. The aqueous phase is washed three times with 100 ml of ethyl

acetate each time. The combined organic phases are dried over sodium sul-

fate, filtered and evaporated to dryness in vacuo. Yield: 3.2 g (99%) of ethyl

2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl hexanoate (oil);

LC-MS retention time: 1.92 min ("nonpolar" gradient).

20
o) Step 9 [2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-ylJhexanoic acid
8] e
N)\NHz © NyLNH2
1.0 g of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yllhexanoate
are dissolved in 15 ml of tetrahydrofuran, and 10 mi of 2N sodium hydroxide
30 solution are added. The mixture is stirred at 50°C for 4 h and subsequently

evaporated in vacuo. The mixture is then adjusted to pH2 using 25% hydro-

chloric acid with ice-cooling, with yellow crystals precipitating. The precipitate



WD 2011/ 060873PCT/ EP2010/ 006537 131 nmixture. The nmixture is stirred

at 23C f oW@2910608et 30 nin, 1 nl of 2N sodi um hydr oxi de PSHIFFEG181§06587
added, and the mxture is stirred at 9C for 12 h. After cooling to
23C, the mxture is acidified by dropwi se addition of 1N hydrochloric
acid, with a yellow precipitate formng. This is filtered off, washed
wth Swater and dried at 50C for 12 h. Yield: 139 ng (69% of _
142- ami no- 4- (Qainaeds filkerep-dhand dgied duvasyom|Yields55Q tag (59%) of 2-[2-amino-

met hyl pent an04{-%8\%1?@%%%50@%)%&ria%liﬁ—i(irr‘?ljheji(a%%icngl&d; Exanpl e 19

10Pr eparati on
(i soi ndol i ne- 2048 berayitidntir@azm2 mid ¢ nbhpdafeglylentpent anoi ¢ acid
("A72") 15 HOON "NH2 2 188 ng of ethyl

242- am no- 4-fi soi ndol i ne- 2- car bonynqui nazol i n-6-yl i acetate are
suspended in g, af4fPMF, and 54 pl of 1-brompbutane are added. 20 ny
200f sodi um I‘ryé&r@me subsequent|ly added with ice-cooling, and the
mxture is stRrepadhliontdf L[Rohmirp-4qisoindalineieca®onyhquindtdler-6-Y)i2-63,3-
23C, the m Xtcf‘rre iS re- gé)glﬁﬁ@u and a further 20 ng of sodi um hydride
are added to AHELTRPGAYDES. FPREVPBOICAEE (AGEd) at 23C for a further
30 mn, 1 m of 2N sodi um hydroxide solution is added, and the

m xture is stirred at 60C for 12 h. After coolin25 23C, the

m xture is acidified by dropvvise additi N Ryd¥ochl oric acid,
with a4gllow precipitate form ng. i i 2d of f, washed with
fvater and dried at 50C for 12 i, i ; % of 1-[2-amino 4
asoi ndol i ne- 2- car bonyl ) qui nazol i HOG- | pent anoi ¢ aci d;
LC-MS retention tinme: 1.91 mn. 73PCT/ EP2010/ 006537
132

Step 1:  Ethyl 2-(4-aminophenyl)-5.5-difluoropent-4-enoate and ethyl
15 4-aminophenyl)-2-(3,3-difluoroallyl)-5,5-diflusropent-4-enocate

20
.
25
7.113 g of ethyl 4-nitrophenylacetate are dissolved in 60 m| of DMF, added
dropwise to a suspension of 3.4 g of sodium hydride in 40 mi of DMF with ice-
cooling and stirred for 30 min. 8.8 g of 1,3-dibromo-1,1 -diflucropropane are
30

subsequently added, and the mixture is stirred at 23°C for 12 h. The reaction

mixture is subsequently stirred into 100 m! of saturated ammonium chloride



Exampl e 2 P i on of

142- ani no- Oﬁéﬁﬁﬁ{ﬁgg%l ne- 2- car bonyl ) qui nazol i n- 6- y1] - 3- nethyHEe1408¢%87
acid ("A73") 10188 ng of ethyl 2-[@dgsam no 4

(1 soi ndol i ne-2-carbonyl)qui nazolin-6-yllacetate are suspended in 1 m
of DMF, and 54 pl of 2-bronopropane are added. 20 ng of sodium

hydri de are subsequently.added with ice-cooling, and the m xture is

S¥irred it h SO e8RS wsheg o finermedy 16D il af Suatacetate each
m xture i s reyge i f j rige. d
o the. 15mi xtarg. TR led ordaiio Bhagth TR opTRRot Bl i B
1 m of 2N soliasevsrdadiunsulfelaandmfies filiddied, eeaubrates i dityness insvacuo.

ti d at 6 .12 h. ALt | i to 23C, th 1 xt )
R e o eI STV
preci pi?ate fRarg (56%)Id & W%QXQB/SQ’WF%@%_%@b%{G; apdnis

_ wsz-tzi-b
dried at 50C for 12 h. 20Yield: 78 ﬁ .
(i soi ndol i ne-"giefHoRdNe) i rﬁ@ﬂdl'ﬁ(}ﬂmﬁé}l pragliemtgt hyl but anoi ¢ aci d;

LC-MS retenti BT ' P t

T 2oamno 4 [ MR Eg0 R Brs ORI TRN 2D dppmi 8307 B2 (. 21 780 -
25car banoyl peh3 4meabl)c4.a6i(d, § =AT4, 2HS 4742 i B69binaRgdi by (dcngy daneg,
with the foll owing scheme: Step 1:01-tert-Butyl 05-éthyl

442- ani no- 4- (4 i hd®i ne- 2- car bonyl ) -
20qui nadol i n-5, - pe i & 1.9 of gthyl. ..
@-[2-anmino 4 %%%rﬂzjg?}roj;%%%@glrf%nyEﬁﬂl’%ﬁ@? ﬁfs Bll@_@tll?rgél@flgﬁé—gp‘lgoropent-
guzpendeg i B%enmhteﬁf_cms, rebertioh tgnef2 yemhintorpolar' gradient);
- br ono- 2- (br -
(PR 400 faHz, bMsO-de) 5 [ppm] 8.25 — 8.19 (m, 2H), 7.63 — 7.57 (m,
2H), 4.04 (q, J = 7.2, 2H), 2.74 — 2.64 (m, 1H), 2.51 (dt, J = 3.7, 1.8, 2H), 2.49
~2.39(m, TH), 118 (t, J = 7.2, 2H), 1.14 (t, J = 7.1, 3H).

15
Step 2:  Ethyl 2-(4-aminophenyl)-2-(3,3-difluoropropyl)-5, 5-difluoropentano-
ate
F
F
H,N
20 —
— 0
L = O—\

2.4 g of ethyl 2-(4-aminophenyl)-2—(3,S-difiuoroallyf)-S,5-diﬂuoropent~4-enoate
5 are dissolved in 30 ml of tetrahydrofuran, 1 g of 5% Pd/C (52.3% of water) is
added, and the mixture is stirred at 23°C under a hydrogen atmosphere for
1 h. After aeration, the solid material is filtered off, and the filtrate is evapora-
ted to dryness in vacuo. Yield: 2.3 g (99%) of ethyl 2-(4-aminophenyl)-2-(3,3-
difluoropropyl)-5,5-diflucropentanoate; LC-MS retention time: 2.09 min.
30
Step 3:  Ethyl 2-(3,3-difEuoropropyl)—S,5—difluoro—2-[4—[[(2E)—2—hydroxyimino-
acetyllaminojphenyl] pentanoate



30 propanoate is added. 324 ng of sodium hydride are subsequent |
added wi t A¥Q ¢H1QHETY ng, and the mixture is stirred with EG’E/IEF’?@“%W”
further 30 min. After 1 h at 23C, theisixture is poured into 50 ml of
sat urated anmoni um chl oride W) 2011/ 060873PCT/ EP20101006537 134
solution, with a precipitate formng. This is filtered off, washed
with water and dried at 50C fFor 12 h. Yield: 900 ny (F66% of
Ol-tert-butyl 05-et h)d 442- -
am no- 4- (i soi ndollneNZ c
ate; LC-MB retenti GIf tIyfie
DVSO- d6/ TFA-d1) 6 [ppni
1H, 7.72 (d, J=8.8, 1

rbo Od:w nazol i n- 65 y.]]
40 nin; 51H Nwﬂy% !
) dg J—8—8—18 89 (d, J= 1.7,
, 39 J= 7.5, 1H,6~7.28(dt, J= 23.3,
7.1, 2H), 7.16 (d, J= 7. H) , 87(s 1H), 5. H), 5.00 (s,
oH. 455 (s, 2H). 3.88((q, J= 9‘2\ 21 1. 90Fes ). P30 (s, 1M,
1.12 (t, J=7.2, 3H). Step F

2:4-[ 2- Am no- 4 i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-yl]-2- net h& ene-

pent anedi oi ¢ Taé4 B9 chiaigl hakater ag gidsdlyed by 1% miﬂfwﬁt‘ﬂad&a @ chtiadSEke
dded to 100 1 4
(i soi ndol 1 ne- 3 &2gdnang Hie Ritldle KyRada ALl ncAcoiinng w55 g o

1 m of dichlethyiBs{4raminopechyt) @nmtb@ﬁpm@an&aﬁhydredhiaﬁdé&%@%lcﬁvb‘ater is
The m xture i s, subsequen Iy evaporated to dryness in vacuo and
react ed urt iRelde tpélalﬁssp uttgr@?ﬁgp@hﬁ@@q@;gmgmum chloride in 10 ml of water

#412- am no- 4- I
et hyl enepengéar%ggpgﬁébg% c?f%g'gt% %ﬁ@ﬂs{%ﬁ%ﬁﬁ&h%%ﬂ&réﬁ ?t(IJrF]e atrr%{? leoéo

mn. Step 3:EhyThe mtxture is subsequently allowed to cool, durmg which an orange oil
2-[ 2- am no- 4dgsom l.i ne- 2- car bo

car banoy! pent@CROsHat1US rq;x’ere &W?%&X%f?w&re@ ZOl I n'éh 5§ é'dﬁcéﬁd%{?mf%@h?ﬁe

90 ng of each time, the combined or amc hases re dried o er sodlurﬂ sulfate, flltered
4-[ 2- am no- 4- E soi ndol i ne2- car bon I nazolin-6-yl yl'enepent a

nedi oi ¢ gci d rd Aydpeatast {o anyrde$31m vaouout beirsixire obéainédis émbloyeken
mxturels S apor.at e 40C 10ip vacuo, taken up in 1
m of tet rahyﬁégﬂﬁﬁg’ﬁﬁ ¥%%%O%\W& lé IEfarE)OLf\/i '&ﬁﬁ%rhl a solution in

di oxane is added: 2Af § €86 %Y ofkethy! bI8, IHMLBFdDrb 5850%%@5121& PEYP.
and enpl oyed di rectlgCN ? he ngxtqreactl or?br\ﬁyef: J) (9:)( }J

ethyl 2-]2- é‘tyidﬁ@(ymlnoacetyl Jamino]phenyl]pentanoate;
(i soi ndol i ne- zal y1] - 4- car banoyl pent - 4- enoat e;
598 PN

LC-MS retention

20
Step 4:  Ethyl 2-(3,3-difluoropropyl)-2-(2,3-dioxoindolin-5-y1)-5,5-difluoro-
(> pentanoate
F F
F R F F
0 j} F /EH - j) Fo
0 ,E o O

H
3.0 g of ethyl 2-(3,3-difluoropropyi)-5,5-difluoro-2-[4-[[(2E)-2-hydroxyimino-
acetyllamino]phenyllpentanoate are added in portions to 20 m! of sulfuric acid
30 (88%) at 50°C, during which the temperature rises to 60°C. When the addition
is complete, the mixture is stirred at 50°C for a further 120 min and subsequ-

ently poured into 400 ml of ice-water. The mixture is washed three times with



Step

4:1- 2- AmWbeQ!J/@ﬁ‘E‘Eﬁ ndol i ne- 2- car bonyl ) qui nazol i n- 6-y1] - BCEEPHHABYGS37
pent - 4-enoic acid ("A74") 89 ny ofyyyg

112- am no- 4- (i soi ndol i ne- 2-carbonyQqui nazolin 6 yl] 4

car banoyl pent - 4-enoi ¢ acid are dissolved 0.5 ml of tetrahydrofuran

and 0.5 nml of nethanol. 1 nl of 2N sodi um hydroxide solution is added
to this sol utd®hml ahdichlesomethaneéethanel (i edchttimeache sonbimed Trganic

t t f f
2cid. i th o WERESaTLES s PaRh) SRS el o 9 SURAER8 Yifngradn
with water angicdoi éﬂe@tucfé)ﬁrofd@sbt é.iﬂtaihedYs@!n@blo n”gth(e&?é}ﬁ r@ctibﬁamﬂrmut
i no-4- (i soi %ol i he-2-car bor% qU| nazol in-6 3{ noyl pent - 4- en0|
c acid; LC MUHBeRRKfsRtien iedﬂs@grﬂﬁﬁé)qf\@hym(33dlﬂuoropropy!)2(2 -

2011/ 069D873P a

142- am no- 4- fng éﬁﬁ%@ﬁ{ 9% dr}‘@g"ngﬁ %bﬁggeg btgrr%% F‘]%t M%%?%nmn time:

met hyl pi per aZd. h7 inigl ) - 4- oxobut anoic acid ("A75") NH2 188 ng of

ethyl 2-[2-amino 4 (isoindoline-2-carbonyQqui nazolin-6-yllacetate are
suspended in 1 m of DWF, and 109 ny of

2-chl oro- 1-( yl € i ﬁﬂ\]@ ol k LT
hydri de are gbs?&ueﬁlﬁy@:%ggéu%b% i gpggxﬁyear%@ﬂﬁm 4&%“21&)?'[89@0??@
stirred wi th doaricaghbdrof-2:3-fimoireioliB® mi n. After 1 h at 23C, the
mxtureygs re-cqoled, and a further 30 ny of sodium hydride are added
{o the m xture. The myture is stirred at 23C fror a further 30 nmin, 1

m of 2N sodi w i ge-Bol ution is added, —the m xture i s
stirred at GOCfor 2—+H. After cooling to |23C he mxture is
acidified by dropwge di tiyon of 1IN hydroti{oric agid, with a yellow
precipitate fornpng. i tered off a7 W howater and
dried at 50C fof 12ph 210 gy (88% no 4

(1 soi ndoline-2- carbonyl)qwlﬁézolln 6-yl]- -(4 math | pi perazin 1 yl)
4 oxobutgnoi ¢ acid; LC-Ms retention time: 1.05 min, %@mle 23

Preparation of
[ 2- am no- 6- [ (4- net hyl pi perazi n- 1- Anet hyl ] qui nazol |;&4»yl ]-
i soi ndol i n-2-yl met hanone ("A76") 30
: 1.419 g of ditert-butyl dicarbonate are added to 1.9 g of ethyl 2-(3,3-diflucro-
propy!)-2-(2,3-dioxoindolin-5-yl)-5,5-difluoropentanoate and 50 mg of 4-

: dimethylaminopyridine in 50 mi of tetrahydrofuran, and the mixture is subse-
20

quently stirred at 23°C for 12 h. The mixture is evaporated at 23°C in vacuo
é and processed further directly. Yield: 2.4 g (99%) of 5-[1-(3,3-difluoropropyl)-1-
ethoxycarbonyl-4.4-difluorobutyl]-1-tert-butoxycarbonyl-2,3-dioxoindoline;
LC-MS retention time: 2.38 min ("nonpolar” gradient).
25

30



WD 2011/ 060873PCT/ EP2010/ 006537 137 75 nmg of

(2-am no- 6¥0 dWagensAnhzol i n-4-yl )i soi ndol i n-2-yl met hanone BCE®ESUEPEEEU
in 2 m of tetrahydrofuran and 7 pl qf, water together with 40 ng of
10 potassium 1-nethyl-4-trifluoroboratonethyl pi perazine, 1 ng of

pal | adi um di acetate, 4 ng of ((2,4,6

triisopropyl)phenyl)dicycl ohexyl phosphi ne and 176 ng of caesium
carbonat e, arfsteplie niBthyre[4 ﬁembLﬂmad,aah:or&Mnfmu) M4Z-boindibtie2-gdbbkng,
the mxture is Ki ese insed three times with 5
m of tetrahyfff bfiﬂthﬁ @&W@%@Of%&w #'fjl‘f[”toé?%er? aNe’}iEporated to
dry- 15ness in vacuo. The residue is pur|f| ed by neans of preparative

HPLC, and the title conpound is isolated. Y| eld: 42 ng (53% of
[ 2- am no- 6- [(4- et hyl pgper azin- 1- yOTethyIIq i nazold n- 4- Al soi ndol i n- 2-

yl met hapone; S retention tine: 1.14 n]i 1H NVR{500 MHz,
DIVBOde/TFA—df) 6][ .33 (d, J = 1.7, . B 7,
1.7, 1H), 7.83 (d, 6‘1H) 7.45 (d, J /5, ,7.J:
21.5, 7.2, 2H), 7.2 7.5,/ HA™5. 03 4 3 %
4.59 (s, 2H), 3/ 5\ BEN, 2 84 (s./ 3H HOThe fol | owi ng

conpounds are obt ai ned ana/\tgoungLt_Q_I,he pr epar ation 91\ t he

25above- nenti oned exanpl e 0
N- di et hyl- 2- am no- 6- ( 1- etyl car banoyl cycl obut yl ) qui nazol i ne- 4- car box
am de ({A77") 30 WO 2011/ 873PCT/ EP2010/ 006537 13

.
584 mg of isoindoline are added to 2.4 g of 5-{1-(3,3-difluoropropyl)-1-ethoxy-

carbonyl-4,4-difluorobutyl}-1-tert-butoxycarbonyl-2, 3-dioxoindoline in 30 ml of
tetrahydrofuran, and the mixture is subsequently stirred at 23°C for 1 h. The
mixture is evaporated to dryness in vacuo and purified by column chromatog-

15 raphy, giving 700 mg (24%) of ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-iso-
indolin-2-yl-2-oxoacetyl}phenyl]- 2-(3,3-diflucropropyl)-5,5-difluoropentanoate;
LC-MS retention time: 2.72 min ("nonpolar” gradient).

Step 7:  Ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-2-(3,3-
20 difluoropropyl)-5,5-difluoropentanoate

S
{

25
700 mg of ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
acetyl)phenyl]-2-methylpropanoate are dissolved in 20 m! of acetonitrile under
30 argon. 175 mg of caesium fluoride and 317 ul of bis(trimethylsilyl)carbodiimide

are added to the solution. The mixture is stirred at room temperature for

15 min, and 3 mi of hydrochloric acid (1N) are then added, and the mixture is



Yi el d: 20 (159%9 LC-MS retention time: 1.24 min; 1H NVR (400 MHz,
DlVBO-cl6/ %11506 dppn] 8.05 (dd, J = 8.8, 1.9, 1H), 7. PST{ER2019/086537
8.7, 1H), 7.69 (d, J = 1.8, 1H), 3.192¢s, 3H), 3.08 (q, J = 7.2,
102H), 2.96 (s, 3H), 2.85 - 2.77 (m 2H), 2.41 (dt, J = 11.9, 8.8,
2H), 1.96 - 1.74 (m 2H), 0.98 (t, J =7.2, 3H.

N- Met hyl propyl- 2- am no- 6- ( 1- et hyl car barmyl cycl obut yl ) qui nazol i ne- 4-
15car boxam dé’le(ufwgeq USan\b!@ar@Of@’% Thg gesms|pbars is weshed direeitimees with

200 1r) o5 D0 BN Eee ERAGPGIE A bofhicll ol bfitkps’arE el
%I—%?, 3. 642- 2VES sbdiun2 kilifatd, filkered andtdvapdr@ted tadrynkss if vacud. Yiel®H) ,
11. 9, (S 2, H)4€{§3 @Q)(%g%@fethyjf?&?(@ﬁ"w (!S@Lmdehgeii%b@wi)q}wazcwn%yl

(t, J 57.2, Bhlethlnfhanct | " " gradi-
S0 D ot hy 1. 2 meteRbepodie By TiG RS vetention fime: 2129 min Crpneglay arad
x- ani de ("AZgit). v\o2011/ 060873PCT/ EP2010/ 006537 139 Yiel d: 51 mg
(30% LC—IVB retention tinme: 1.48 min; 1H NWMR (400 MHz,

DVSO- c16/ TFA-d1) 6 [ppm 8.07 (dd, J =8.7, 2.0, 1H),
Step 8:  2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-2-(3,3-

difluoropropyl)-5,5-difluoropentanoic acid

10
.
S
15 500 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-2-(3,3-
difluoropropyh)-5,5-difluoropentanoate are dissolved in 7 mi of tetrahydrofuran,
and 5 ml of 2N sodium hydroxide solution are added. The mixture is stirred at
50°C for 4 h and subsequently evaperated in vacuo. The mixture is then adjus-
ted to pH2 using 3 mi of 25% hydrochloric acid with ice-cooling, with yellow
20

crystals precipitating. The precipitate obtained is filtered off and dried in vacuo.
- Yield: 170 mg (36%) of 2-[2-2-[2-amino-4-(isoindoline-2-carbonyhquinazolin-
6-yl}-2-(3,3~difluoropropyl)-5,5-diflucropentanoic acid:

LC-MS retention time: 1.58 min ("nonpolar" gradient).

25

30



7.75 (d, J =8 1H), 7.65 (d, J = 1.9, 1H), 3.64 (q, J = 7
3.28 (q, 3’“‘12%’0@8@3 21-1), 3.08 (q, J = 7.2, 2H), 2.80 {’QEI(I}P2Q}0/00 537
12.0, 8.8, 6.2, 2H), 2.37 (dt, J = 1228, 8.9, 2H), 1.96- 1.73 (m

2H) 1.30 (t, J = 7.1, 3H), 1.08 (t, J =7.0, 3H), 0.98 (t, J = 7.2,

N— Benzyl met hyl- 2- am no- 6- ( 1- et hyl car banoyl cycl obut yl ) qui nazol i ne- 4-
15car boxam d €y14  vield: 48 nmy (23% LC-MS retention tine: 1.72

m n; iSég NNT%@Q%MH%%@-E%AQ S%Eé?forhélagg@%@)gg?@dwﬁ%n% ??;({ﬁethyl—

-2 63 (m 2Hper2aBdc acki 867H 2H), 1.92- 1.64(m 2H), 1.00 - 0.84
(m 3H). Et hyl

144- (tert - but oxycar bonyl am no) - 3- (di met hyl amimoogxal yl ) phenyl ] cycl 030b
ut anecdr boxyl ate (A81") WO 2011/ 0/ 006537 140

Yield: 306 ng (49% LC M5 retentign tiyre: 2. 46 min ("nonpolar”

gradi ent); 101H-NI\/R (500 MHz, £ ,): 5 [ppnl d, J = 8.8,
1H), 7.67 (dd, J = 8.8, 2.2401H), (d, J = 2.4,

10 Step 1:  2-Methyl-2-(4-nitrophenylpentanoic acid

o

10 g of ethyl 4-nitrophenylacetate are dissolved in 30 ml of DMF, added drop-
wise to a suspension of 2.1 g of sodium hydride in 20 ml of DMF with ice-

20 cooling and stirred for 30 min. 3 ml of methyl iodide are subsequently added,
and the mixture is stirred at 23°C for 12 h. The reaction mixture is subsequ-

£ ently stirred into 100 ml of saturated ammonium chioride solution. The mixture

is washed four times with 100 ml of ethyl acetate each time, the combined
organic phases with 100 ml of sodium chloride solution, dried over sodium

25 sulfate and, after filtration, evaporated to dryness in vacuo. The residue is
purified by column chromatography (reversed phase). Yield: 6.7 g (33%) of
2-methyl-2-(4-nitrophenylpentanoic acid; LC-MS retention time: 2.33 min.

30



1H), 4.08 J=7.1, 2H, 3.05 (s, 3H), 2.93 (s, 3H), 2.76 (ddd, J
=H)12. 1, 9.“3&“5.1/??08?14), 2.H315 - 2.36 (m 2H), 2.06- 1.79( nPCBEP2019/085537
(s, 9H), 1.14 (t, J = 7.2, 3H). 156bhy|

144- (t ed- but oxycar bonyl am no) - 3- ( net hyl propyl am nooxal yhphenyl ] -

cycl obut anecar boxyl ate ( A82 ) Yi eld: 260 mg (399 25LC- M5
retention tine: "nonp gradient); 1H NWR (500 MHz,
DVBO- d6/ TFA- @’99926 [@p?ﬁeﬂwi@2(%@Hopbe&yihoemtar10ivacm 7.65 (td, J =
9.0, 2.2, 1H), .47 (dd, J = 18.8, 2.3, 1H), 4.7 (q, J = 7.2, 2H),
3.49 - 3.14 (mli.2H), 3.02 - 2.89 (m 3H), 2.79 0.2.70 (m 2H), 2.46 -
2.34 (m 2H),o2Ve5 TAo (M 21- 19, A28t 1o58(r

91-1), 1.13 (td, .1,][302.8, 3H, 0.99 - 0.74
o

5

3.35 g of 2-methyl-2-(4-nitrophenyl)pentanoic acid are dissolved in 20 mi of
DMF, added dropwise to a suspension of 720 mg of sodium hydride in 10 m
of DMF with ice-cooling and stirred for 30 min. 1.55 ml of 1-bromopropane are

10
subsequently added, and the mixture is stirred at 23°C for 12 h. The reaction

mixture is subsequently stirred into 25 ml of saturated ammonium chioride
solution. The mixture is washed four times with 25 m| of ethyl acetate each
time, the combined organic phases with 50 ml of sodium chloride solution,
dried over sodium sulfate and, after filtration, evaporated to dryness in vacuo.
15 The residue is purified by column chromatography (reversed phase). Yield:
2.7 g (68%) of 2-methyl-2-(4-nitrophenyl)pentanoic acid; LC-MS retention time:
2.50 min;
'H NMR (400 MHz, DMSO-de) 6 [ppm] 8.24 ~ 8.17 (m, 2H), 7.60 — 7.54 (m,
2H),4.12 (q, J = 7.0, 2H), 2.00 — 1.87 (m, 2H), 1.53 (s, 3H), 1.19 (t, J = 7.1,
20 2H), 1.14 (t, J=7.1, 3H), 0.89 (t, J = 7.3, 3H).

Step 3:  Ethyl 2-(4-aminophenyl)-2-methylpentanoate

i
N2 H,N
0 o) 0

o/\ _ O/\

25

2.6 g of 2-methyl-2-(4-nitrophenyl)pentancic acid are dissolved in 30 ml of
30 tetrahydrofuran, 1 g of 5% Pd/C (52.3% of water) is added, and the mixture is
stirred at 23°C under a hydrogen atmosphere for 1 h. After aeration, the solid

material is filtered off, and the filtrate is evaporated to dryness in vacuo. Yield:



141 Ethyl 144-(tert-butoxycarbonyl am no) -
- (di et hyl a9 podselsyDphenyl] - cycl obut anecar boxyl at e (" ASBCY/ER2(10/006537
Yield: 255 ng (45% LC-MS retention tE ge: 2.68 mn ("nonpolar"”
gradient); 1H NWVR (500 MHz, DI\/BOdGT A-di): 6 [ppn] 8.43 (d, J =
9.0, 1H), 7.65 (dd, J =8.9, 2.3, 1H), 7.47 (d, J = 2.2, 1H), 4.09
-4.04 (m 2H), 3.50 (g, J = 7.1, 152H), 3.24 (q, J = 7.1, 2H), 2.75
(ddd, J = 12.22 ﬁ%,%)?nfaathﬂ|-Ib—(4—anﬂmp(hﬂnyl)=12—maﬂ2ylmop9mmate%IHp-N@ ention
1.80 (m 2H), 52.,6S,.9H), 1.23 (t, J =7.1, 3H, 1.13 (t, J = 7.1,
3H), 1.09 (t. tinfe: "2-9:&’6?'”3H). Et hyl
144- (tert-but oxycar bonyl am' no) - 3- (benzyl nmet hyl am nooxal ypphenyl ] -
20cycl obut anecar boxyl ate (" A84" Yield: 322 ng (43% LC MS
retention tireep#: g4 Bihw 2 -[4fd r%rhydr@xaumlenaqetyt}@mmwwwemmmyl-
DVSO- d6g TFA- er%arggat%pprﬂ 8.40 (d, J 8.8, 1H), 7.65 (ddd, J = 15.8,
8.8, 2.3, 1H dd, J = 24.4, 2.2, 1H), 7.45 - 7.22 (m 5H),
4.73 - 4.49 (m 2H)HN4 12 - 3.99 (m 2H), 2.95,- 2.87 (m 3H, 2.74
(dddd, J =
oy
=N

' NLO
10 k "

1.819 g of chloral hydrate are dissolved in 20 ml of water, 2.841 g of Na,S0O4

P,
R |

are added, and the mixture is stirred at 23°C for 10 min. A solution of 2.3 g of

ethyl 2-(4-aminophenyl)-2-methylpentanoate hydrochloride in 20 ml of water is

added to this solution. 2.1 g of hydroxylammonium chloride in 10 ml of water
15 are added to the resultant suspension, and the mixture is stirred at 60°C for

4 h. The mixture is subsequently allowed to cool, during which an orange oil

deposits. This mixture is washed three times with 50 mi of dichloromethane

each time, the combined organic phases are dried over sodium sulfate, filtered

off and evaporated to dryness in vacuo. The mixture obtained is employed in
20 the following reaction without further purification.

Yield: 2.8 g (94%) of ethyi 2-[4-[[(2E)-2-hydroxyiminoacetylJamino]phenyl]-2-

methylpentanoate; LC-MS retention time: 2.23 min.

Step 5. Ethyl 2-(2,3-dioxocindolin-5-yl)-2-methylpentanoate

25
I oH 0
o] _N o
o /E o O ©
30 2.8 g of ethyl 2-[4{[(2E)-2-hydroxyiminoacetyllamino]phenyl]-2-methyi-

propanoate are added in portions to 15 mi of sulfuric acid (98%) at 50°C, dur-

ing which the temperature rises to 80°C. When the addition is complete, the



142 24.4, 11. , 5.3, 2H), 2.43 - 2.27 (m 2H), 2.04- 1.
2H), 1. 52“"12%9/0?%?3 1.17 - 1.05 (m 3H). Et h;'?FT/EPZ‘"O/%?S”
144- (tert-but oxycar bonyl am no) - 3- (netihy| phenyl am nooxal yophenyl] -

5cycl obut anecar boxyl at e ("A85") Yi eld: 311 nmg (43% LC M5
retention tine: 2. 74 mn (" nonpol ar" gradi ent) 151H NWMR (500 MHz,
DVSO- de/ TFA-d1) ; J , 7.66 - 7.51 (m 2
7.34 - 7. 24 (fPr?“g 5 Sgrr@@ai 5¢' Qfor aﬁurmrﬁ@ i grf subseqrieptly pryiredsinia

(2IS—I) 3;0 06 glig)drﬁi-?of '%Sﬁj’&t%r }FA{?BT%M%-')Q W%‘T‘Qﬁc}i :f lé]%‘?(\fﬁ h75§ m?,ﬁh)%h&ﬂon% 1

20Et hyl methane/ethanol (9:1) each time, th?] combined orgamlc phlasezs are dried over
- O_

acet y1 | pheny I PEJENSH b%afémﬁﬁ”%r@@%«a@ A eveporgiy 5 Oess i vais. dpeands

30LC M5 ret erHrb@@ctth’fEmeé l§@|ﬂﬂ tﬂ/e(d ?3?18%% reag:héqmgﬁ%yt %M(éﬁgﬁngé%n

WHz, DMSO- de/ TFA- £ %}
8.8, 2.2, 1HYiel: 4% ¢d35%)of ethq/J 2-](E|)3 didxBddptin-53yl=2a8ebybritanahté 3l C-

4.06 (m V\O[\%Q {en? %7,(%%6135?2010/ 006537

Step 6:  5-(2-Ethoxy-1-methylbutyl-2-oxoethyl))-1-tert-butoxycarbonyl-2, 3-

10 dioxoindoline

15 /o 7<

1.0 g of di-tert-butyl dicarbonate are added to 1.2 g of ethyl 2-(2,3-dioxo-
- indolin-5-yl)-2-methylpentanoate and 50 mg of 4-dimethylaminopyridine in
30 ml of tetrahydrofuran, and the mixture is subsequently stirred at 23°C for

12 h. The mixture is evaporated at 23°C in vacuo and processed further

20 directly. Yield: 1.6 g (99%) of 5-(2-ethoxy-1-methylbutyl-2-oxoethy|))-1-tert-
(- butoxycarbonyl-2,3-dioxoindoline; LC-MS retention time: 2.82 min.
Step 7:  Ethyl 2-[4-(tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
acetyl)phenyl]-2-methylpentanoate
25

*icﬁ&o H@J

30 O 41\0
- 1




143 2H), 3.92 (d, J = 13.6, 1H), 3.70- 3.58 (m 2H), 3.47 (t, J =
13.2, 1H) W@201/06¢873 ) = 12.3, 1H), 3.15 (d, J = 11.4, 1HPCTEPL@OLEGS37
1H), 2.92 (s, 3H), 2.82 - 2.72 (m 2Hpy 2.44 (d, J = 8.6, 2H), 2.08 -
1.74 (m 2H), 1.52 (s, 9H), 1.16 (t, J = 7.1, 3H . Ethyl

1- (2- am no- 4- di net hyl car banoyl qui nazol i n- 6-yl ) cycl obut anecar boxyl at e
("A87") NH2 Yield: 280 ng (100% LC-MS retention tine: 1.67
mn; Ethyl 1-048%giefdsa@ingdoline are added to 1.6 g of 5-(2-ethoxy-1-methylbutyl-2-oxo-

Vel d: 240 merigon et BRIy o dipHan g M B g clorih ang
1-(2- am no- 4-tde ehikidre % barauduentp ekl it 63AC Y6l PRUTRESHRIPE Y bddSorated
(7A89%) to dryness in vacuo and purified by column chromatography, giving 200 mg
o (10%) of ethyl 2-[4-(tert-butoxycarbonylamino}-3-(2-iscindolin-2-yl-2-oxo-
acetyl)phenyl]-2-methylpentanoate;

LC-MS retention time: 2.98 min ("nonpolar” gradient).

Step 8:  Ethyl 2-[2-amino-4-(iscindoline-2-carbonyl)quinazolin-6-yl-2-

10 methylpentanoate
i
o]
O N |
N LN N &) l{|
° NH /Si\' \\\N,Si\
o O N

15 + © N//kNHz

-+ 200 mg of ethyl 2-[4-{tert-butoxycarbonylamino)-3-(2-isoindolin-2-yl-2-oxo-
acetyl)phenyl]-2-methylpentanoate are dissolved in 10 ml of acetonitrile under
argon. 61 mg of caesium fluoride and 106 ul of bis(trimethylsilyl)carbodiimide

are added to the solution. The mixture is stirred at room temperature for

20 15 min, and 6 ml of hydrochloric acid (1N) are then added, and the mixture is
{ neutralised using bicarbonate. The agueous phase is washed three times with
20 ml of ethyl acetate each time. The combined organic phases are dried over
sodium sulfate, filtered and evaporated to dryness in vacuo. Yield: 150 mg
, (88%) of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-2-methyl-
5

pentanoate (oil); LC-MS retention time: 1.97 min ("nonpolar" gradient).

Step 91 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl-2-methyl-
pentanoic acid

30



NH2 144 Yield: 280 ng (100%9 LC-Ms retention tinme: 1.89 mn;
Et hyl WO 2011/060873 PCT/EP2010/006537

1- (2- ami no- 4- (benzyl et hyl car banmoyl ) gus nazol i n- 6-yl ) cycl obut ane5car bo
xylate ("A90") Yield: 305 ng (100% LC-MsS retention tinme: 2.09

m n; 1H NVR (400 MHz, DVBO-de/ TFA-di): 6 [ppm 7.97 (dt, J =
8.9, 2.2, 1H, 7.77 (dd, J =8.7, 5.6, 1H, 7.63 (dd, J = 25.6, 1.8,
1H), 7.51 -7.24 (m 5H), 154.12 3299 (m 2H), 3.63 - 3.20 2H) ,
3.16 - 2.92 (m 4H), . 14-
1.79 (m 3H), 1.76- : t hyl
1- (2- am no- 4- ( 4- net hytpi pePagt i Nt+Ycycl 020bu
t anecar boxyl ate (" A9 % |LC-MS retention tine:
1.33 min. 30~~~

5

150 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl-2-
methylpentanoate are dissolved in 2 ml of tetrahydrofuran, and 2 mi of 2N
sodium hydroxide solution are added. The mixture is stirred at 50°C for 12 h,

10 and tetrahydrofuran is subsequently stripped off in vacuo. The mixture is

",
e

Ll diluted with 4 ml of water and then adjusted dropwise to pH2 using 25%
hydrochloric acid with ice-cooling, with yellow crystals precipitating. The pre-
cipitate obtained is filtered off and dried in vacuo. Yield: 80 mg (57%) of 2-[2-
amino-4-(isoindcline-2-carbonyl)quinazolin-6-yl-2-methylpentanoic acid;
LC-MS retention time: 1.51 min.

15
Example 15
Preparation of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yljcyclo-
pentanecarboxylic acid ("A68")

20

Os N Br @
© N4I\NH \)N\

25 ‘ © N NH,
188 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-ylJacetate
are suspended in 1 ml of DMF, and 60 yt of 1,4-dibromobutane are added.
80 mg of sodium hydride are subsequently added with ice-cooling, and the

30

mixture is stirred with cooling for a further 30 min. After 1 h at 23°C, the mix-
ture is re-cooled, and a further 10 mg of sodium hydride are added to the mix-
ture. The mixture is stirred at 23°C for a further 30 min, 1 mi of 2N sodium



145

1- (2- Am nova2dil@ed8hny | car banoyl qui nazol i n- 6-yl) cycl obut anecaEpexylooass7

acid ("A92") Yield: 120 ng (26% LGgMS retention tine: 1.32 mn;

101H NVR (400 MHz, DMSO c16/ TFA-di): [ppn} 8.00 -7.96 (m 1H), 7.79

- 7.76 (m 1H, 7.62 - 7.58 (m 1H), 3.19 - 2.96 (m 6H), 2.88 - 2.71

(m 2H), 2.52 - 2.37 (m 2H), 2.13- 1.77 (m 2H).

1- (2- Ami no- 44vwaedigié sohivh daauae@,y@wtheamo&mwl\i/gsﬂﬂea@t goec ?@ﬁt@h?Aﬁ%B

[ [ " " Leld: 125 569 . LC retention tinme: 1.

¥r! |nc acid ( Aé%%lizlg to 2?’8, t?)e méturg“Zfs gcid#?ed by dropwise addition of 1N hydro-

chloric acid, with a yellow precipitate forming. This is filtered off, washed with

water and dried at 50°C for 12 h.
5 Yield: 83 mg (41%) of 2-[2-amino-4-(isoindoline-2-carbonylquinazolin-6-yl]-

cyclopentanecarboxylic acid; LC-MS retention time: 2.13 min.

Example 16
Preparation of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-8-ylJtetrahydro-

10 pyran-4-carboxylic acid ("A69")

: Br
Oy N o~ © 0 N:/</
+ — -
~O SV Br HO SN
15 o N//]\NH ! O N/A

188 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonylquinazolin-8-yljacetate

sy

are suspended in 1 ml of DMF, and 1 ml of bis(2-bromoethyl) ether is added.
80 mg of sodium hydride are subsequently added with ice-cooling, and the

20 mixture is stirred with cooling for a further 30 min. After 1 h at 23°C, the mix-
£ ture is re-cooled, and a further 10 mg of sodium hydride are added to the mix-
ture. The mixture is stirred at 23°C for a further 30 min, 1 m! of 2N sodium
hydroxide solution is added, and the mixture is stirred at 70°C for 12 h. After
- cooling to 23°C, the mixture is acidified by dropwise addition of 1N hydro-

chloric acid, with a yellow precipitate forming. This is filtered off, washed with
water and dried at 50°C for 12 h.

Yield: 50 mg (24%) of 2-[2-amino-4-(iscindoline-2-carbonyl)quinazolin-6-yl}-
tetrahydropyran-4-carboxylic acid; LC-MS retention time: 2.01 min.

30 Example 17
Preparation of 1-[2-amino-4—(isoindo!ine-Z-carbony!)quinazolin-6—yl}—5~methyl—
hexanoic acid ("A70")



TH NVR (400 MHz, DMSO-d6/ TFA-di): 6 [ppn] 7.99 - 7.95 (m 1H), 79 -
7.74 (m( WG 201306173 7 57 (m 1)H) 3.63 - 3.20 (m 2H), §CI@P2012/0©5§37
(m 4H), 2.88 - 2.72 (m 2H), 2.49 - 1239 (m 2H), 2.14- 1.79 (m
3H), 1.76- 1.55 (m 2H), 1.06- 0.71 (m 3H). 146 _

1- (2- Am no- 4-di et hyl car banoyl qui nazol i n-6-yl ) cycl obut anecar boxyl i c
acid ("A94") Yield: 157 ng (61% LC-MS retention ti rre 1.49 mn;

101H NWVR (400 MHz, DWVSO- d6/ TFA-di); [pprr] 7.97 (dd, J = 8.8,

1H), 7.76 (d, J = 8.8, 1H, 7.62 =1.9, 1H, 3.6 :
2H), 3.29 (g, J = 6.8, 2H), 38.9k-72 B(ﬁ’r 2H), 2.46 (jdd,

8.9, 2H), 2.17- 1.79 (m 2H), .31 (t, 7.0, 3H, 4.

7.0, 3H). ~_-C S —

151- ( 2- Am no- 4- (benzylimet yI arb yOqUiﬂazoI S . pbtanecar bo

x- yligacid ("A95")" © i HYD (68% LG MB 4
1.71 mn; 1H NIVR (400 VHz , DIVBO-ClG/TFA— X

7.99 - 7.94 (m 1H), 7.80 - 257.74 (m 1H), 7.68 - 7.57 (m 1H), 7623
- 7.24 5 L. -

‘m 2H)(m2 52@4,m§ cﬁ%tr(\yl‘ﬁ %?Suhmo lgt)sf)lr%dgge(ngar%%nfrlﬁﬁl_%ﬁ%ohln%%ﬂ}aoé’ta’? are
exanpl es rel &uepeadem iy hadaitidb) andap s iof il dnmemo-3-methylbutane are added.

10 mg of sodium hydride are subsequently added with ice-cooling, and the
10 mixture is stirred with cooling for a further 30 min. After 1 h at 23°C, the mix-

s,

o ture is re-cooled, and a further 10 mg of sodium hydride are added to the mix-
ture. The mixture is stirred at 23°C for a further 30 min, 1 ml of 2N sodium
hydroxide solution is added, and the mixture is stirred at 60°C for 12 h. After
cooling to 23°C, the mixture is acidified by dropwise addition of 1N hydro-

15 chloric acid, with a yellow precipitate forming. This is filtered off, washed with
water and dried at 50°C for 12 h.

Yield: 48 mg (46%) of 1-[2-amino-4-(iscindoline-2-carbonyl)quinazolin-6-yi]-5-

methylhexanoic acid; LC-MS retention time: 2.05 min.

20 Example 18
Preparation of 1-{2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}J4-methyl-
pentanoic acid ("A71")

25
~0 vy T /J; - "o =N
T AP
N” “NH, N™ 'NH,
188 mg of ethyl 2-{2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yljacetate
are suspended in 1 ml of DMF, and 54 yi of 1-bromo-2-methylpropane are
30

added. 20 mg of sodium hydride are subsequently added with ice-cooling, and
the mixture is stirred with cooling for a further 30 min. After 1 h at 23°C, the

mixture is re-cooled, and a further 20 mg of sodium hydride are added to the



30 147 5 i um hydr ogenphosphate in 3 | of bidistilled wa
i s ad] uste\gogé“g’ﬁ?gg.gg using 2 N hydrochloric acid, steri IPQquPF?]«Q{’J@@”

transferred into injection vials, Iyaphilised under sterile
conditions and seal ed under sterile conditions. Each injection vial
contains 5 ng of active ingredient. 5 Exanple B: Suppositories A

m i 60%y omekde. BeMeidurS i ST B o B Ra ety & i iaby Sodtium
poured into rwar@ﬁdars@mﬂohqwédé@ &r‘RP{he rﬁ%@ré@%ﬂ%pt&’% 635t # ’HSA?th

ng of active 10ingredient. Exanple C. Solution A solution is prepared
from1 g of aﬁ@oéiﬁgltﬂ?@&(ﬁgﬂ@dh@mreaseiolthﬁmbby drapvdsé addrﬂbn@ﬁﬂ\ghﬁ&og

o Norarol 68 o2 i iR e T el Bl v

benzal koni um of I

adj ust €0 to 6ufter and drize f@ICifEP1P$H Made up to 11 and sterilised by
irradiation. This solution can be used in the formof eye drops.

Exanpl e D: a Yielek 189208 680 %y 0b f -[araraippid-Aseingelént- @@rwm@lﬂﬂgoﬂn-&—ﬁ]ﬂ
t f t t
B o B - TaBPy Eeatiadle B8 LB-fS, MRS BB e 2 kg of

| actose, 1.2 kg of pot ato 25starch, 0.2 kg of talc and 0.1 kg of

magnesi um stearate i s pressed in a conventional nanner to give
tablets in s%@—"%gﬁa@@that each tabl et contains 10 ng of active

i_ngrediknt . Paeho'ﬁ of - ?gﬁlﬁwogg-fﬁlakrﬁfo?]n@rfcﬁrb'ﬁﬁi@@|ﬁ%l?19§ %n‘}e?hyl-

Exarrpl e E and S sequent coat ed a conventio manner
coating of suymndamgicpoidaf'a78tarch, talc, tragacanth and dye.

15 \/O NN + w/| "

188 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonyljquinazolin-6-yljacetate
are suspended in 1 ml of DMF, and 54 pl of 1-bromobutane are added. 20 mg
20 of sodium hydride are subsequently added with ice-cooling, and the mixture is
stirred with cooling for a further 30 min. After 1 h at 23°C, the mixture is re-
cooled, and a further 20 mg of sodium hydride are added to the mixture. The
mixture is stirred at 23°C for a further 30 min, 1 ml of 2N sodium hydroxide
solution is added, and the mixture is stirred at 60°C for 12 h. After cooling to
25 23°C, the mixture is acidified by dropwise addition of 1N hydrochloric acid,
with a yellow precipitate forming. This is filtered off, washed with water and
dried at 50°C for 12 h.
Yield: 81 mg (40%) of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-
3-methylpentanocic acid; LC-MS retention time: 1.91 min.
30



148 Exanpl . | es 2 kg of active ingredient are introduced
into ha?gvggggyﬁﬁgaﬁapsules in a conventional manner in £GPWP§“a@§ﬁF7
t hat each capsul e contains 20 ng of GBhe active ingredient. Exanple
H. Ampoul es A solution of 1 kg of an active ingredient according to
the invention in 60 | of bidistilled water is sterile filtered,
transferred into 3 ul es, |yophilised 10under sterile conditions and
seal ed under Ek@ﬂmﬁggtconditions. Each anpoul e contains 10 ng of
active ingred - R, 20+ 2 3 h4D }
Patent O a1 e G o e AR e A R et
i ndependent | ouwgn@a@cithOtiay), denote H, A, (CH2)nHet or (CH2)nAr, R1
and R2, together with the N ato 0o which they are bonded, also

5

G N 9] N

~_0 Sy ___ HO

=N
© N/)\NHz o ° N)\NHZ

10 188 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yljacetate

o

are suspended in 1 ml of DMF, and 54 il of 2-bromopropane are added.
20 mg of sodium hydride are subseguently added With ice~-cooling, and the
mixture is stirred with cooling for a further 30 min. After 1 h at 23°C, the mix-
ture is re-cooled, and a further 20 mg of sodium hydride are added to the

15, mixture. The mixture is stirred at 23°C for a further 30 min, 1 ml of 2N sodium
hydroxide solution is added, and the mixture is stirred at 60°C for 12 h. After
cooling to 23°C, the mixture is acidified by dropwise addition of 1N hydro-
chloric acid, with a yellow precipitate forming. This is filtered off, washed with
water and dried at 50°C for 12 h.

20 Yield: 78 mg (40%) of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-3-
methylbutanoic acid; LC-MS retention fime: 1.81 min.

Example 21
Preparation of 1-[2-amino-4-(isoindoline-2-carbonyhquinazolin-6-y|}-4-
25 carbamoylpent-4-enoic acid ("A74")

"A74" is obtained in accordance with the following scheme:

30



15denote a saturated, unsaturated or aromatic nono- or bicyclic

het er ocycl“\éozm{‘}éfﬁmray contain a further 1 to 3 N, 0 andP&I/ES2HOEMSI7
and which is unsubstituted or nono-, di- or trisubstituted by Hal, A
(CH2),Flet, (CH2)nAr, (CH2)nOH, (CHZ) nOA, (CH2)nNi -12, (CHZ)pCOC]—I,
(CH2) nCOOA, 20NHCOA, NA' COA, CONH2, GONNA, CONAA', OC(=0) (CH2) pNH2
and/or =0 (carbonyl oxygen), R3, Rdeach, independently of one

anot her, denote H, Hal, A (CHZynKet, (CH2)nAr, (CH2)nCOHet or
(CH2) pC(=CH2) CONRBR6, 25R3 apd together with the C atomt g=whi ch
t hey are bonded, al so denqtena/ satu d unsat o abted -nono
C3- C10- carbocycl e, which ffay cont ai @
atons and whi sh-Ps S uBSsiA
Hal, A (CH2), OH,
NHCOA, SNA' COA,
(carbonyl oxygen), V\D 2011/ 060873PCT/ EP2010/ 006537
NR5R6, CONR5R6, CH2NRS5R6, COOR5, -0R5, CH20R5, CCOHet, Het
CONH( CH2) pCN or CONH( CH2) pNR5R6, R5, R6eac ndependently of one
anot her, denote H, A (CH2)"Hei3 1 (CH2 Ardenotes phenyl ,
napht hyl , tetrahydronapht hy bi pheqyl n_€ of which is
unsubstltuted or nono-,—ti~, teta- or pentasubstituted by A,
Hal , (CH2),-,0A, (CH2), OH, 01 SCA, SO2A, NO2, CECH,
(CH2) nG@H, CHO, 10(CH2) nCOOA, [ICO ONHA,  CONAA', NHCOA, CH(COH) A,
(CH2) , NLH2, (CH2) NHA, (CH2) nNAR' | (@ A, SO7NH( CH2) nNH2,
SOZNHZ SOZNHA SO2NAA' ; CONH( CH2) nCO0A, CO\IH(CHZ) nCOOH,
NHCO(CHZ)CI)OA NHCO(CHZ) nCOC]—I 15 CH2) nNH2, CI)NH(CHZ);F@Q

OsNH

N

ted or 0-
CHZ) nNH2 oSO(CHZ) C 2 QCDOA

CONH( CH2) nNAA' |

—

15
NH,

Step 1:  Ofi-tert-Butyl O5-ethyl 4-[2-amino-4-(isoindoline-2-carbonyl)-

20 quinazolin-6-yl]-2-methylenepentanedioate
|
0s 0
s Yo
2 A S °
0 = =N
o ! BY
N” TNH,

1 g of ethyl 2-[2-amino-4-(isoindoline-2-carbonyi)quinazolin-6-yllacetate are

suspended in 10 ml of DMF, and 1 g of tert-butyl 3-bromo-2-(bromomethyl)-
30 propanoate is added. 324 mg of sodium hydride are subsequently added with

ice-cooling, and the mixture is stirred with cooling for a further 30 min. After

1 hat 23°C, the mixture is poured into 50 ml of saturated ammonium chloride



CONH( CH2) CN and/ or (CH2) nCH( NH2) COOH Het denotes a nono- or bicyclic
sat ur at ed woipgiawosat ed or aro- matic heterocycl e hayi ng ctrapdoibood337
and/or S atons, which may be unsubstilgyt ed or nono-, di- or
trisubstituted by A, 2007, OH, phenyl’ 7 SH S(0),,A Hal, N2, CN,
COA, COOA, CObenzyl, CONH2, CONHA, CONAA', SO2NH2, NH2, NHA, NAA',
NHCOA, NHSQ2A and/or =0 (carbonyl oxy- gen), A A each, independently
of one anot hexolutdenelity aphydiyitdte foreming Sbhiane filksted| Jfy Wwashed vgthlwater@nd

S0 sce, e, e s QErTor AR Shec 0Bt (40R) ORO8 er B a2

I d by E LAV . ' idgn3- i -
S0Fkl denot vs ey igbhdoRfe 2iebondlditagel a2 AghyRriRntanpdigate;
or 4, WO 201X-06%83Ptiar BP0 2{MOGHE37 151 and pharnmaceutical ly

bl | t ' h , . Lacl udi j Xt t '
o ratos, M BEPEEERTSRTEE ) Rgred) G e UinE ol o BDreRo

and R2, togegbeﬂ=vvi.rfhmbler.?m<§,0jmts>svm)el7.39;§yﬁ:E?.fJ?q ed.ogdgnQl £93af

unsubstituted saturated, unsaturated or’ aromati c nono-dr bicyclic
het erocycl e, fwhi &), Maib tdnt ai7b,a Hubtdrels, 1H) 05.20Ks, THaEDb (s, SHyt 4175, (s,

hereot . i neiatth RTHONEAT 22 2Rl b0 GOt vals b, 112 67 2VZ )

10 Step 2. 4-[2-Amino-4-(isocindoline-2-carbonyl)quinazolin-6-yl]-2-methylene-

O~ _.CH @
O N

pentanedioic acid O5-ethyl ester

b

ToTC, T To
O e
N7 NH, © N7 NH,

200 pl of trifluoroacetic acid are added to 100 mg of O1-tert-butyl O5-ethyl
4-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-y{]-2-methylenepentane-

dioate in 1 mi of dichloromethane, and the mixture is stirred at 23°C for 3 h.

20 . .
The mixture is subsequently evaporated to dryness in vacuo and reacted fur-
{ ther directly.
Yield: 70 mg (76%) of 4-]2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-2-
methylenepentanedioic acid O5-ethyl ester; LC-MS retention time: 1.80 min.
25

Step 3. Ethyl 2-{2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-4-
carbamoylpent-4-enoate

30



3. Compounds according to Caiml or 2 in which R3, Rdeach

i ndependenY PYUOOHEE anot her, denotes H, A, 15( CH2) nCOHePCEfEP2010/006537
(‘CH2) nC( =CH2) CONR5R6, and phar maceutigal |y usable salts, tautoners
and stereoi soners thereof, including mxtures thereof in all ratios.
4. Compounds according to one or nore of Clains 1-3 in which 20R3 and
R4, together with the C atomto which they are bonded al so denote an

unsubsti t ut ed satyr a®ed nonocycl ¢ C3- C6- ©@ cle, which/ma
contain a further to 3 N, 0 /and S at ons, \ang
pharmaceutical | y 453 69 sN.t4autoners angsster eoi 8gue t her eof

25i ncl udi ng m xt inall ratios. 5. Conpounds
according to one Shai ms 1-4 i e Yot @

COOR5, COHet, Het, g
phar maceutical | y usabl e
including mxtures thereof in all ratios. W)

2011/ 060873PCT/ EP2010/ 006537 152 6. Corrpounds according to one or

anot her . _denot 51ROt aPRe0 38 26r CRASRERERE A AR Goanvipune

t aut omers and- sar@wa)qmmzslwt—BqM]@fnethV!@th@rﬁth@dR.()thé(ﬁ@ gsettiPbsteR and
all ratios unds according to one or nore of Clains 1-6 in

whi ch Het deﬁe@mpsw"?wrrwqw Enmﬂ mixtyre/is, subseaugntly eyanwaiad at 40°C
i m dazojgyl , F?MK/QEQJ),ytlaI(eﬁ ‘pa}ﬁg ¥l of @fﬁﬁg&%hurﬁhsgﬁﬁq%%fa b RZgh¥ionia

ol ‘per azi nyI pyraziny pyri dazin azepanyl
azetidinyl, Splutenid-didGneyis euridem péer 80 rmylh th@amhdlm% m:hwabonﬁed in vacuo
unsubsti tut e%n?fer%%%éd d‘?rle_ctlf/)gn the next reaction. Yield: 89 mg (99%) of ethyl 2-[2-
amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4-carbamoylpent-4-enoate;

LC-MS retention time: 1.66 min.

15

Step 4:  1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yll-4-carbamoyl-
pent-4-encic acid ("A74")

O NH

O
Z

20
\/O \N e

89 mg of 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4-carbamoyi-
pent-4-enoic acid are dissolved 0.5 mil of tetrahydrofuran and 0.5 ml| of metha-
nol. 1 ml of 2N sodium hydroxide solution is added to this solution, and the
mixture is stirred at 23°C for 2 h. The mixture is then acidified by dropwise
addition of 1N hydrochioric acid, with a yellow precipitate forming. This is fil-
tered off, washed with water and dried at 50°C for 12 h. Yield: 69 mg (83%) of
1-[2—amino-4-(isoindoline~2-carbonyE)quinazo!in-6-yl]—4—carbamoylpent—4~enoic
acid; LC-MS retention time: 1.39 min.

25

30



t"risubsti%g 1}“%8,% OA, OH, Hal, CN and/or =0 (carbonyl gﬁ@ﬁg&)g}g?%gg

pharmaceuti call'y usabl e salts, tautoners and stereoi sonmefl

including m xtures thereof in all raties. 15 Conpounds according to
one or nore of Clainms 1-7 in which A A each, independently of one
anot her, denote unbranched or branched al kyl having 1-10 C atons, in

whi ch 1-2 nor]%gl' I CH2 groups may be replaced by 0, NH, Nwe or
20NEt, and/ ors5 ttion, 1-5 H atons may be replaced by F and/or
d, or cycli @r@b&b’étidhaéﬂﬂ92~§nﬁ1&46(ts@ﬁfﬁioliﬁ@@@ﬁ‘%ﬁ?ﬁéﬁihéfﬁlﬁ-&’gﬁ%mﬁ
salts, tautoners and stereoisoners thereof, including m xtur

thereof in almMetuiniperazipst-glebapeutasoigcanid 47§t o one or nore of
Clains 1-8 in which RL and R2, together with the N atomto which they
are bonded, denote an unsubstituted saturated, unsaturated or
aromat i mono-or bicyclic heterocycle, which nay cont ?i na further 1

to 2 30N, 0 and/or S atons, R3, ach, independent!| ynof one another,
denote H, A, (CH2)nCOHet or ( C(=CH2) CONR6RS, aé53 R3 and B4
together with the C atomgo i t hey are bonded, 5@ denote

unsubstituted saturated no
contain a furthep
COOR5, COHet | , Heto,

10 Cl

cyclic G3<Te- carbeeycl e, |which

Q. and/ or @/ﬁt ons, Xdenot(e’s§ NE
CI-/| 2CN \‘f
N” NH,

HO

PN
: :

188 mg of ethyl 2-[2-amino-4-(isoindoline-2-carbonyhquinazolin-8-ylJacetate
are suspended in 1 ml of DMF, and 109 mg of 2-chloro-1-(4-methylpiperazin-
1-yhethanone are added. 30 mg of sodium hydride are subsequently added
with ice-cooling, and the mixture is stirred with cooling for a further 30 min.
15 After 1 h at 23°C, the mixture is re-cooled, and a further 30 mg of sodium
hydride are added to the mixture. The mixture is stirred at 23°C for a further
30 min, 1 ml of 2N sodium hydroxide solution is added, and the mixture is
stirred at 60°C for 12 h. After cooling to 23°C, the mixture is acidified by
dropwise addition of 1N hydrochloric acid, with a yellow precipitate forming.
This is filtered off, washed with water and dried at 50°C for 12 h.
Yield: 210 mg {86%) of 1-[2-amino-4-(izcindoline-2-carbonyl)quinazolin-6-y|]-4-
(4-methylpiperazin-1-yl)-4-oxobutanoic acid; LC-MS retention time: 1.05 min.

20

.

Example 23
Preparation of [2-amino-6-[(4-methylpiperazin-1-yl)methyllquinazolin-4-yi)-
isoindolin-2-yimethanone ("A76")

25

30



R Tt A P R NI R T

pyrrol yl pyrazol yl, trlazolyl, oxazol yl,

t hi azol yl , plpera2|nyl pyrazinyl, pyis¥ dazi nyl , norpholinyl,

azepanyl, azetidinyl, pyrrolidinyl or piperidinyl, each of which is
unsubstituted or nono-, di- or trisubstituted by A, OGA, OH Hal, CN
and/or =0 (carbonyl oxygen A, A each, independently of one another,
denot e unbranched or bran d al kyl having 1-10 C atons, in which 1-2
nonadj acent CH2 gr oups (Th 2 replaced by 0, NH, NMe or NEt

in addition, 1-5 HmtoRs pay be replaced by F and/or C,

al kyl having 3-8 C atjons, Haldenotes F, C, Br or |, den
3 or 4, denot 2,3 or+4 an ph@Fﬂaeeu%+cally usabl\
tautomers and Sfergoi s mers_tmereof , incl udi m
all ratios. 10.5Cg .ﬁb ﬁ according to Clal 1
group Conpound No Na Hzor structure "ALN_Ethyl

242- am no- 4- (i soi ndol i ne- 2- carbonyl)qU|nazoI|n 6-yll- acé&at@HﬂAz
242- Ami no- 4- (i soi ndol i ne- 2- car bonyl ) gui nazol i n-6-yl]Jacetic 154

75 mg of (2-amino-6-iodoquinazolin-4-yl)isoindolin-2-ylmethanone are sus-
pended in 2 ml of tetrahydrofuran and 7 pl of water together with 40 mg of
10 potassium 1-methyi-4-trifluoroboratomethylpiperazine, 1 mg of palladium

e
¢ N

diacetate, 4 mg of ((2,4,6 triisopropyl)phenyl)dicyclohexylphosphine and
176 mg of caesium carbonate, and the mixture is stirred at 80°C for 48 h.
After cooling, the mixture is filtered through kieselguhr, rinsed three times
with § ml of tetrahydrofuran each time, and the filtrate is evaporated to dry-
15 ness in vacuo. The residue is purified by means of preparative HPLC, and
the title compound is isolated.
Yield: 42 mg (53%) of [2-amino-8-[(4-methylpiperazin-1-yl)methylquina-
zolin-4-yllisoindelin-2-ylmethanone; L.C-MS retention time: 1.14 min;
"H NMR (500 MHz, DMSO-de/TFA-d4) 8 [ppm] 8.33 (d, J = 1.7, 1H), 8.23
20 (dd, J=8.7,1.7, 1H), 7.83 (d, J = 8.6, 1H), 7.45 (d, J = 7.5, 1H), 7.31 (d,
J=215,72 2H),7.22 (d, J=7.5, 1H), 5.03 (s, 2H), 4.81 (s, 2H), 4.59 (s,
2H), 3.75 - 3.26 (m, 8H), 2.84 (s, 3H).

S
o 3

The foliowing compounds are obtained analogously to the preparation of the

25 above-mentioned examples:

N-dimethyl-2-amino-6-(1-ethylcarbamoylcyclobutyl)quinazoline-4-carbox-
amide ("A77")

30



acid 2-12-
acet ani de WQ\WE’“TGOS"?’
12- Ani no- 4- (i soi ndol i ne- 2- car bonyl ) quis@azol i n-6-yI]-5, 5-
di f | uor opent anam de " A5"

112- Ami no- 41i soi ndol i ne- 2- car bonyQOqui nazol i n-6-y1] -

cycl obut anecar boxam de " A6" 2-[2-Amino 4

(i soi ndol i ne-2- carbonyQqui nazol i n-6-yli-N ethylacetam de "A7" |
212- Ami no-4- (i soin ]

(i soi ndol i ne-2-carbonyQqui nazol i n- 6- }[/)C]”Emm%06537

2, clkbonyQqui nazol i n- G%a Ntert- O ~
but yl acet am de " A8 Am no- 4- (i soi nc
ol i ne- 2- car bon{@yyifrazehip<Gpya+ N, X “dirgt hyratet N
s
5 N*NHz N/)\NHz

Yield: 20 mg (15%) LC-MS retention time: 1.24 min;

'H NMR (400 MHz, DMSO-ds/TFA-ds) & [ppm] 8.05 (dd, J = 8.8, 1.9, TH),

7.75(d, J =87, 1H), 7.69 (d, J = 1.8, 1H), 3.19 (s, 3H), 3.08 (g, J = 7.2,
10 2H), 2.96 (s, 3H), 2.85 — 2.77 (m, 2H), 2.41 (dt, J = 11.9, 8.8, 2H), 1.96 —

1.74 (m, 2H), 0.98 (t, J= 7.2, 3H).

‘:vm‘a

N-Methylpropyi-2-amino-8-(1-ethylcarbamoylcyclobutyl)quinazoline-4-
15 carboxamide ("A78")

N S
HO T L i
20 o) — >
N)\NHz © N/LNHZ

R
& *

Yield: 135 mg (43%) LC-MS retention time: 1.48 min;

'H NMR (400 MHz, DMSO-ds/TFA-dq) & [ppm] 8.06 (dd, J = 8.7, 2.0, 1H),
o5 7.75 (dd, J=8.7,2.7, 1H), 7.68 (dd, J = 8.4, 1.9, 1H), 3.64 — 3.18 (m, 2H),

3.16 (s, 2H), 3.09 (qd, J = 7.2, 4.7, 2H), 2.93 (s, 2H), 2.80 (ddd, J = 11.6,

8.8, 4.3, 2H), 2.39 (ddd, J=11.9, 9.2, 46, 2H), 1.84 — 1.70 (m, 2H), 1.98 —

1.50 (m, 2H), 0.98 (t, J=7.2, 3H), 1.07 ~ 0.69 (m, 2H).

30 N-Diethyl-2-amino-6-(1-ethylcarbamaoyicyclobutyl)quinazoline-4-carbox-
amide ("A79")



A9"  212- Amino I soi ndol i ne- 2- car bonyQqui nazol i n-6-y1] - N, N- _
di met hy| aé’%?é%‘{ffé“& 10" 212- Ani no 4 P iebiioness7
(1 soi ndoline-2-carbonyl)qui nazolin-6-1g9] - N- et hyl - N-net hyl acet am de
"Al" 212-Amino 4 (i soindoline-2-carbonyQqui nazolin-6-ylk N-(2-
hydr oxyet hyl ) - N- et hyl acet am de "Al 2" 2-[2-Am no 4
(i soi ndol i ne-2-car bonyl ) qui nazolin-6-yll-N(2-

hydr oxyet hyl ) - N- et hyl acet am_de " A13" (
212- Ami no- 4- (i soi ndol i ne- 2- car bonyQgui nazol i n-6-y1] -
O N\/ O N\/
HO S < NH, — HN N
5 © N/)\NHZ © N)\NHz

Yield: 51 mg (30%) LC-MS retention time: 1.48 min:
'H NMR (400 MHz, DMSO-ds/TFA-d4) & [ppm] 8.07 (dd, J = 8.7, 2.0, 1H),
7.75(d,J=8.8,1H),7.65(d, J=1.9,1H), 3.64 (9, J = 7.0, 2H), 3.28 (¢, J =
g, 10 7.0, 2H), 3.08 (q, d = 7.2, 2H), 2.80 (ddd, J = 12.0, 8.8, 6.2, 2H), 2.37 (dt,
" J=12.0,8.9, 2H), 1.96 - 1.73 (m, 2H), 1.30 (t, J = 7.1, 3H), 1.08 (t, J= 7.0,
3H), 0.98 (t, J = 7.2, 3H).

N-Benzylmethyl-2-amino-6-(1-ethylcarbamoyleyclobutyl)quinazoline-4-
15 carboxamide ("A80")

0= N\ O N\
20 . P
HO iy NH, — HN
£ =
s o iy

Yield: 48 mg (23%) LC-MS retention time: 1.72 min;

25 'H NMR (400 MHz, DMSO-dg) & [ppm]—- 7.20 (m, 8H), 6.96 (s, 2H), 4.86 —~
4.29 (m, 2H), 3.28 (s, 3H), 3.08 — 2.99 (m, 2H), 2.72 — 2.63 (m, 2H), 2.38 —
2.19 (m, 2H), 1.92 — 1.64 (m, 2H), 1.0C - 0.84 (m, 3H).

Ethyl 1-[4-(fert-butoxycarbonylamine)-3-(d imethylaminooxalyl)phenyl]cyclo-
30 butanecarboxylate ("A81")



rrolidingl- t one 2
%-Am’ no- B}V%F@d%ﬁ%g i ne- 2- car bonyOqui nazol i n- 6-y1] - 112- PCT/EP2010/006537
met hyl pyrrolidin-I-yl)ethanone "Al14" 149 A13" "A1l5" 2-[2-Amno 4
(i soi ndoline-2-carbonyl)qui nazolin-6-yl]-1-
(2, 5-di et hyl pyrrolidin-1-Aet hanone "Al6
212- Ami no- 41i soi ndol i ne- 2- car bonyOqui nazol i n- 6- A-N- net hyl acet am de
"ALT" 2-[2-Am no 4 (isoindoline-2-car bonylgquianazoI I n-6-yl]-1-(4-

met hyl pi perazi n- 1-ypet hanone 155 "Al ~
2-[ 2- Ami no- 4- (i soi ndol i ne- 2-car bonyé)q | -6-yl1]-1-
pi perazi n-1-yl et hanone ~ o
NH
5
0~ o

Yield: 306 mg (49%)
LC-MS retention time: 2.46 min ("nonpolar” gradient);

10 "H-NMR (500 MHz, DMSO-ds/TFA-d): 6 [ppm] d, J = 8.8, 1H), 7.67 (dd, J =
8.8,2.2,1H), 743 (d, J=2.4, 1H), 4.08 (g, = 7.1, 2H), 3.05 (s, 3H), 2.93 (s,
3H), 2.76 (ddd, J = 12.1, 9.1, 5.7, 2H), 2.45 — 2.36 (m, 2H), 2.06 — 1.79 (m,
3H), 1.52 (s, 9H), 1.14 (t, J = 7.2, 3H).

15 Ethyl 1-[4-(tert-butoxycarbonylamino)-3-(methylpropylaminooxalyl)phenyl]-
cyclobutanecarboxylate ("A82")

0 rL\/\
\/O B O
! QEI
X

07" o
Yield: 260 mg (39%)

LC-MS retention time: 2.69 min ("nonpolar” gradient);

"H-NMR (500 MHz, DMSO-ds/TFA-d-): & [ppm] 8.42 (dd, J = 8.9, 1.7, 1H),
7.65(td, J=9.0,2.2, 1H), 7.47 (dd, J = 18.8, 2.3, 1H), 4.07 (q, J = 7.2, 2H),
3.49 - 3.14 (m, 2H), 3.02 - 2.89 (m, 3H), 2.79 - 2.70 (m, 2H), 2.46 — 2.34 (m
2H), 2.05-1.74 (m, 2H), 1.72 — 153 (m, 2H), 1.52 (s, 9H), 1.13 (td, = 7.1,
2.8, 3H), 0.99 - 0.74 (m, 3H).

20
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"A19"  212- Ami no- 4- (i soi ndol i ne- 2- car bonyQqui nazol i n- 6-y1] 4N

net hyl - N- [W%g‘?fé’t"ﬂ‘iﬁﬁé ni dazol - 4- Anet hyl ] acet ani de "A20" = PCT/EP2010/006537

142- Am no- 4- (i soi ndol i ne- 2-car bonyl ) qyi nazol i n-6-yl1l]-N-tert-

but yl cycl opr opanecar boxam de "A21" 1-[2-Amno 4 _

(1 soi ndoline-2-carbonyOqui nazol i n-6-A- N-ethyl cycl opr opanecar boxam de
no- 4- (j soi ncl ol i ne- 2- car bonyQqui nazol i n- 6-y11- KN

"A22" 1-[2- A . :
dgAzne; hy!lc_[ycl %}'Blp% 5%6%_%%@wé%mIHOJ}:q—)éimﬁma@mooxafyl)phenyl]
(1 soi ndoli ne-%b%ruwa}wﬁégmg@. -y11l-N

t hyl'cycl opr opanecar

et hyl - N-ne xam de "A24"
5 0O N\/
~.° | X o)
o}

10

Yield: 255 mg (45%)

LC-MS retention time: 2.68 min ("nonpolar” gradient);

"H-NMR (500 MiHz, DMSO-de/TFA-dy): & [ppm] 8.43 (d, J = 9.0, 1H), 7.65 (dd,

J=8.9,2.3, 1H), 7.47 (d, J = 2.2, 1H), 4.09 — 4.04 (m, 2H), 3.50 (q, J = 7.1,
15 2H), 3.24 (g, J=7.1, 2H), 2.75 (ddd, J = 12.1, 8.9, 5.3, 2H), 2.39 (dt, J = 12.1,

9.1, 2H), 2.04 — 1.80 (m, 2H), 1.52 (s, 9H), 1.23 (t, J = 7.1, 3H), 1.13 (t, J =

7.1, 3H), 1.09 (t, J = 7.0, 3H).

Ethy! 1-[4-(tert-butoxycarbonylamino}-3-(benzylmethylaminooxalyl)phenyl]-
20 cyclobutanecarboxylate ("A84")

25

Yield: 322 mg (43%)
LC-MS retention time: 2.84 min ("nonpolar” gradient);

30 *H-NMR (500 MHz, DMSO-de/TFA-d-): & [ppm] 8.40 (d, J = 8.8, 1H), 7.65
(ddd, J = 15.8, 8.8, 2.3, 1H), 7.50 (dd, J = 24.4, 2.2, 1H), 7.45 - 7.22 (m, 5H),
4.73 - 4.49 (m, 2H), 4.12 — 3.99 (m, 2H), 2.95 —2.87 (m, 3H), 2.74 (dddd, J =



1-[2-Amin & 2611 p0dg95l0l i ne- 2- car bonyl ) qui nazol i n-6-y1l - N,
di et hyl eygy opr opanecar boxamni de " A25" Ver/ep2010/006537

112- Am no- 4- (i soi ndol i ne- 2- car bonyl ) dd? nazol i n- 6-y1] - N- ( 2-
hydr oxyet hyl ) - N- met hyl cycl opr opanecar boxam de " A26"
142- Ami no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n- 6- A- N- ( 2-

hyd thyl | el A5y, 224 - 174 (1 58y
Yoo s o A LB, B2 R aET B ] 4200 - 474 ) 281552 - 1.4

qui nazol i n- 4-(pgiB-Hi ndA + - ghnE@Hanone " A28"
112- Ami no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n- 6- A- N- ( 2-
di et hyl am noet hyl ) - N- et hyl cycl opr opanecar boxam de " A29"

142- Am no- 4- (g0l ﬂfﬁ-&kﬂ% 8%&2@%@%H}ﬁ—z‘?—tﬂ'tgfhglﬁﬁelny'&rﬁiﬁ%iaIyi)phenyl]—

but yl Cyﬁil obut anecar boxam
142- Anitho- 4- (dysibuithrndcaeb @«ytate {OX83") qui nazol i n-6-yl i -
N- et hyl cycl obut anecar boxam de "A31" 142-Am no 4

voﬁjo\lf@

NH

10 PN

Sy
-~

Yield: 311 mg {43%)
LC-MS retention time: 2.74 min ("nonpolar" gradient);

15 "H-NMR (500 MHz, DMSO-ds/TFA-d,): & [ppm]8.24 (d, J = 8.8, 1H), 7.66 —
7.51(m, 2H), 7.34 - 7.24 (m, 3H), 7.22 — 7.17 (m, 2H), 4.11 (g, J = 7.2, 2H),
3.43 (s, 3H), 2.79(ddd, J = 12.1, 8.9, 5.6, 2H), 2.43 (dt, J = 12.1, 9.1, 2H),
2.06 - 1.81 (m, 2H), 1.46 (s, 9H), 1.16 (1, J = 7.2, 3H).

20 Ethyl 1-[4-(fert-butoxycarbonylamino}-3-(4-methylpiperazin-1-yl)-2-oxo-
acetyllphenyl]cyclobutanecarboxylate: ("A86")

25 bl

Yield: 296 mg (42%)

30 LC-MS retention time: 1.42 min ("norpolar” gradient);
"H-NMR (500 MHz, DMSO-ds/TFA-d;): & [ppm] 8.35 (d, J = 8.8, 1H), 7.70 (dd
J=8.8,22 1H),749(d, J=2.4, 1H), 4.59 (d, J = 13.5, 1H), 4.13 —4.06 (m,



é: szlggdol w‘?ig]lﬁ)%t)?nyl ) qui nazol i n-6-yl | N-net hyl eycl obut E%ze%%fégggsg
(i soi ndol i ne-2-carbonyl ) qui nazol i n- 6-1¢3] -

N- propyl cycl obut anecar boxam de

112- Ami no- 4- Osoi ndol i ne- 2- car bonyQqui nazol i n-6-y11-N-(2- "A33" "Al18"

156 am no-2 t cl bo 1 de " A34"

142- Ani no- 4- ?’né%{q) éggu 1gﬁn§%§)q %?z@ﬂi%ﬁ)éﬁ (t J=13.2, 1H), 3.27 (d,
N-i sobutyl cyc;J ﬂhatanﬁﬂaebwwmdeﬂa?ﬁm 3.00(s, 1H) 292 s, 3H), 2.82 - 272 (m,
212- Am no- 4- (i soi ndol i ne- 2- car bonyQqui nazol i n- 6-

but yl - 2- met hydhpr Spehthidore 8:60261), 2.082- | ZAmi, )4 1. 52 (s 9H) 116 (t, J=7.1,

(i soi ndoline ﬁ_—l)(_:ar bonyQqui nazol i n-6-y11- N

5

Ethyl 1-(2-amino-4-dimethylcarbamoylquinazolin-6-yl)cyclobutanecarboxy-
late ("A87")

) 10
W< [ e N

Yield: 280 mg (100%)
LC-MS retention time: 1.67 min:

15
Ethyl 1-(2-amino-4-(-methylpropylcarbamoyl)quinazolin-6-yl)cyclobutane-
carboxylate ("A88")
ve
20 ~_° Xy YN

- \_; o N N/)\NH

Yield: 240 mg (100%)
LC-MS retention time: 1.88 min;

25
Ethyl 1-(2-amino-4-diethylcarbamoylquinazolin-6-yl)cyclobutanecarboxylate

("A89")

\/

30 N \N



et hyl- 2- ani de " A37"
242- Ami ng%i@ %"2@?‘%2% i ne- 2-car bonyl ) qui nazol i n- 6- A- N- PCT/EP2010/006537

i sobutyl-2-net hyl propanam de " A38" 144 .
212- Ami no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-y1] - N
propyl- 2- net hyl propanani de "A39"

2-[ 2- Ami no- 4-;L.5Pi-Ral Ql i nes2< car bonyl ) qui nazol i n-6-y1] 4N42-
am no- 2- oxoet\ﬁéﬁ)?g-ﬁr{ﬁé r@f%%g)panam de "A40"
242- Am Eol- )4 (zucsmj]%(d?tbhﬂ@n améagtgglﬂfﬁiqw nazolin-6-ylk N (2-
cyanoet - 2-met hyl pr opanam de " "
2)4/2- Ami n)c/)- 4- (i soi ndol i ne- 2- car bon ui nazol 1n-6-y1] - N

a e At
met hy1- 5, 5-di opent-anan N " ) LA i
242 A no- 4- (100l HEERAC IR Ry ahvieramaauinpzplifgdYicyclobutane
et hyl - 2 5- di fdanboxyetat(3hadt)de " A43" 242 Anmino 4

|

0 N

\/O O XN
10 © N/)\NHZ
Yield: 305 mg (100%)
LC-MS retention time: 2.09 min:

"H-NMR (400 MHz, DMSO-ds/TFA-c4): & [ppm] 7.97 (dt, J = 8.9, 2.2, 1H),
7.77 (dd, J = 8.7, 5.6, 1H), 7.63 (dd, J = 25.6, 1.8, 1H), 7.51 — 7.24 (m, 5H),

1S 442-3.99 (m, 2H), 3.63 - 3.20 (m, 2H), 3.16 — 2.92 (m, 4H), 2.88 ~ 2.72
(m, 2H), 2.49 —~2.39 (m, 2H), 2.14 ~ 1.79 (m, 3H), 1.76 — 1.55 (m, 2H), 1.17
~ 1.05 {m, 3H).

Ethyt 1-(2-amino-4-(4-methylpiperazine-1-carbonyl)quinazolin-6-yi)cyclo-

20

butanecarboxylate ("A91")

{3 0/

o] N
\/OW.F i[ = =y
25 © = NéLNH2

Yield: 250 mg (100%)
LC-MS retention time: 1.33 min.

30



(i soi ndol i ne-2-carbonyQqui nazol i n-6-y1] - N- et hyl pent anani de " A44"
2-12- Am no- 4-6){ soi ndol i ne- 2- car bonyl ) qui nazol i n-6-y11- N

et hyl hexaf¥A#He0e%4s 2. 2- Anino 4 PCT/EP2010/006537
(1 soi ndol i ne-2-carbonyl ) qui nazol i n-6-i%] - N- et hyl-5- et hyl hexanam de
"A46"  242- Am no- 4- (i soi ndol i ne-2- car bonyQqui nazol i n-6-y1]-N

et hyl - 4- net hyl pent anami de

242- Am no- 4- ( oi_ndol i ne- 2- car bonyl ) qui nazal i n-6-yl11- N
et hyl - 3- net hy @emﬂﬁﬁ @u*éﬂ@tMt?arbawmumam@*G yQCYQOWHQCWbOXY“C acid

Gsoi ndol i ne- 2(«&92 t?onyl ) qui nazol i n-6-yli-Nethyl-3-nmethyl butanam de
oM
~
> HO N Xy
© = N/)\NH

2
Yield: 120 mg (26%)
LC-MS retention time: 1.32 min;

10 'H-NMR (400 MHz, DMSO-de/TFA-d1): 8 [ppm]8.00 — 7.96 (m, 1H), 7.79 -
7.76 (m, 1H), 7.62 -~ 7.58 (m, 1H), 3.19 - 2.96 (m, 6H), 2.88 — 2.71 (m, 2H),
2.92 - 2.37 (m, 2H), 2.13 = 1.77 (m, 2H).

1-(2-Amino-4-(-methylpropylcarbamoyi)quinazolin-6-yhcyclobutanecarbox-

15 yiic acid ("A93")

O N\

20 o U N¢L

Yield: 125 mg (56%).

LC-MS retention time: 1.52 min;

"H-NMR (400 MHz, DMSO-de/TFA-d4): & [ppm] 7.99 — 7.95 (m, 1H), 7.79 ~
7.74 (m, 1H), 7.60 — 7.57 (m, 1H), 3.83 - 3.20 (m, 2H), 3.16 — 2.92 (m, 4H),
2.88 —2.72 (m, 2H), 2.49 — 2.39 (m, 2H), 2.14 — 1.79 (m, 3H), 1.76 — 1.55
(m, 2H), 1.06 — 0.71 (m, 3H).

25

30



157 "A49" 242- Am no- 4- (i soi ndol i ne-2-car bonyOqui nazol i n-6-y1] - N-
et hyl - 4- (4- et hyl pi per azi n- 1- y0O- 4- oxobut anam de " A50"

242- Ami no-"ﬁ‘?@?lééﬁ'%a& i ne- 2- car bonyQqui nazol i n-6-y11- N - PCT/EP2010/006537
et hyl - 2-rnet hyl enepent anedi am de " A5L'4s

242- Am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-y11- 2-
(3,3-difluoropropyl)-N-ethyl-5,5-di fl uoropentanam de "A52"

242- Ami no- 4- (j soi ndol i ne- 2- car bonyQgui nazql i n- 6-y1] - 2- ) )
(3,3-difluor oiiff‘gﬁxﬂ'?Qﬁ'g'ﬂm\*ﬂ‘?alfe?@lob@%f}af@éD@'V*)CbebUtaﬂecabeXyiIC acid
tetranet hyl bL{trA(g,pﬁnt anam de ' A53'

142- Ami no- 4- (i soi ndol i ne- 2- car bonyQqui nazol i n- 6-y114N-

et hyl cycl opent anecar boxam de "A54" 1-[2- Am no

Os_ N
~
5 Q
HO O Xy
0 A
Yield: 157 mg (61%)

L.C-MS retention time: 1.49 min;

10 "H-NMR (400 MHz, DMSO-ds/TFA-d4): & [ppm] 7.97 (dd, J = 8.8, 1.9, 1H),
7.76 (d, J=8.8, 1H), 7.62 (d, J = 1.9, 1H), 3.64 (g, J = 7.0, 2H), 3.29 (q, J =
6.8, 2H), 2.91 — 2.73 (m, 2H), 2.46 (dd, J = 20.0, 8.9, 2H), 2.17 — 1.79 (m,
2H), 1.31 (t, J = 7.0, 3H), 1.11 (t, = 7.0, 3H).

15 1-(2-Amino-4-(benzylmethylcarbamoyljquinazolin-6-yl)cyclobutanecarbox-
ylic acid ("A95™

- HO | \IN

Yield: 194 mg (68%)

L.C-MS retention time: 1.71 min:

"H-NMR (400 MHz, DMSO-ds/TFA-d): & [ppm] 7.99 — 7.94 (m, 1H), 7.80 —
25 7.74 (m, 1H), 7.68 — 7.57 (m, 1H), 7.53 — 7.24 (m, 5H), 4.86 — 4.56 (m, 2H),

3.09 -2.82 (m, 3H), 2.91 - 2.76 (m, 2H), 2.52 — 2.34 {m, 2H), 2.16 - 1.76 (m

2H).

o

The following examples relate to pharmaceutical compositions:
30

Example A: Injection vials

A solution of 100 g of an active ingredient according to the invention and



(i soi ndol i ne- 2-car bonyl ) qui nazol i n-6-y1l - N

et hyl t et r gy 9519 RYdsad- 4- car boxami de "A55" 212- Amino 4 TIEP2010/006537
(¥ soi ndol i ne-2-carbonyl ) qui nazol i n-6-y1] -N- et hyl-2- net hy pentanam-d

"A56" FEthyl 1-[2-amino 4 (isoindolild&-2-carbonyl)qui nazolin-6-y11-
cycl opropanecar boxyl ate "A57" _ _
142- Ami no- 4- (i soi ndol i ne- 2-car bonyl ) qui nazol i n-6-y1] -

cycl opr opane %?Eﬁ'oﬁ%rﬁwgroﬁﬁ hate in 3| of b:cgstil‘elgl \Ngnt(e& is adjusted to

242- Am no-4 ol ndoi i1 ne- qU| nazol1 n-

di met hyl am nqqu By msmg@tlld)ﬁydcmﬁ"dmncciamdﬁﬁéme filtered, transferred into injection

ui nazol i n- 6-y ]-

- Ami no- 4- b
g%' 'g‘[)nu?gngcé/:l%g,;lgggléfh Hn&%gggﬂ%;%ndltlons and sealed under sterile condi-

tions. Each injection vial contains 5 mg of active ingredient.
5
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
10 ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient according to the

invention, 9.38 g of NaH,POy4 - 2 H,C, 28.48 g of Na,HPO4 - 12 H,0 and
15 - 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 11 and sterilised by irradia-

tion. This solution can be used in the form of eye drops.

Example D: Ointment
20 500 mg of an active ingredient according to the invention are mixed with

99.5 g of Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of active ingredient, 4 kg of lactose, 1.2 kg of potato

25 starch, 0.2 kg of taic 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

30 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.



212- Ami no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n- 6-y1] - 2-

net hyl pr ogemeé1G/086sl " A63" _ _ PCT/EP2010/006537
I12- Am no- 4- (i soi ndol i ne- 2-car bonyl )%I nazol i n-6-y1] -5, 5-

di f 1 uor opent anoi ¢ acid "A64" 1-[2-Ani*tho 4

Osoi ndol i ne- 2- car bonyl ) qui nazol i n- 6-y1li pentanoi c acid "A65"

142- Ami no- 4- (i soi ncl ol i ne-2-car bonyl ) qui nazol i n-6-yli- hexanoic acid
158 "A66" 242- Am no-4- (i soi ndol i ne-2-carbonyl) qui nazolin-6-y1] - 2-

(3, 3-difluoropropyl)-5,5-difluoropentanoic acid "A67" 2-[2-Amino 4
(i soi ndol i ne-éx&mplﬁ)ﬁy@ﬂpmdeal i n-6-y1-2- methyl pentanoic acid

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

2 the active ingredient.

Example H: Ampoules
A solution of 1 kg of an active ingredient according to the invention in 60 | of
bidistilled water is sterile filtered, transferred into ampoules, lyophilised

10 under sterile conditions and sealed under sterile conditions. Each ampoule

contains 10 mg of active ingredient.

15

20

P

25

30



" A68" 2-[2-Ami no 4 (isoindoline-2-carbonyQqui nazolin-6-ylk

cycl opent I ic acid "AB9" 2-[2-Am no 4 PCTIEP2010/006537
asoi ndol i ﬁ’g(g%@lé?rg O}F\yOqui nazol i n-6-4- tet rahydropyran-4.-cgrf)oxgll 08
acid "A70" 142- Am no- 4- (i soi ndol i ne-12% car bonyQqui nazol i n-6-y11-5-
met hyl hexanoi c acid "A71" 1-[2-Amino 4 _ o )
(i soi ndol i ne-2-carbonyOqui nazol n-6-yl] 4- nethyl pentanoic acid "A72

142- Am no- 4- (i soi ndol i ne- 2- car bonyoqwa[@gﬁt%iari]rh%' yl] - 3-
nmet hyl pent anoi ¢ aci d

10
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1. Compounds of the formula |

R1
A
3 -
R R 0 \RZ
X Y '
o
N NH,
in which
R' R? each, independently of one another, denote H, A, (CH),Het

or (CH2)nAr,

R'and R?, together with the N atom to which they are bonded, aiso
denote a saturated, unsaturated or aromatic mono- or
bicyclic heterocycle, which may contain a further 1to 3 N, O
and/or S atoms and which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CHy),Het, (CHa)nAr, (CH2),OH,
(CH2)nOA, (CH2),NH;, (CH2),COOH, (CH2),COOA,
NHCOA, NA'COA, CONH;, CONHA, CONAA,
OC({=0)(CHz),NH: and/or =Q (carbonyl oxygen),

R3 R* each, independently of one another, denote H, Hal, A,
(CHz)nHet, (CHz)nAr, (CH2),COHet or
(CH2)aC(=CH2)CONR®R®,

R® and R, together with the C atom to which they are bonded, also
denote a saturated or unsaturated monocyclic C3-C10-
carbocycle, which may contain a further 1 to 3 N, O and/or
S atoms and which is unsubstituted or mono-, di- or trisub-
stituted by Hal, A, (CH2),OH, (CHy),0A, (CH2)NH;,
(CH2)nCOOH, (CH2),COOA, NHCOA, NA'COA, CONH,,
CONHA, CONAA', OC(=0)(CHa),NH; and/or =0 (carbony/
oxygen),



"A73" 142-Anino-4-(isoindoIine-2-carbonyCQUinazolin-6-y1] 3-

r net hyl butveoaoa/cagsrsl " A74" 1-[2-Amino 4 PCT/EP2010/006537
(|50|ndoI|ne 2- car bonyl ) qui nazol i n- 6- y%]-4- car banoyl pent - 4- enoi ¢
acid "A75" 1-[2-Amno 4

(i soi ndol i ne- 2- carbonyl)qU|nazolln-6-y1]-4-(4-

met hyl pi perazi n-1-y1)-4-oxobut anoi c acid "A76"

[ 2- Ami no- 6- [ (4- meX hyl pi |oer&ib,lnrzbtés—p<%knzl‘5Rﬁyd:owt;!:zsr'eﬁz@H'ZNR4R§'ldzoc)t:z5 -OR?,
i soi ndol i n-2-yl met hanone " A77

N- Di met hy1- 2- mnMJ6(1et@&&ﬁ%&@ﬂﬁ&&b&mwﬂathNm
ﬁ9kg?ﬁ§:Lpgpslcgrgﬁfﬁg1ge(l e@h@?kgkggxgylcyclobutyl)

qui nazol i ne- 4- car®REmi de  each, independently of one another, denote H, A, (CH,),Het
3 or (CH2)nAr,

Ar denotes phenyl, naphthyl, tetrahydronaphthy! or biphenyl,
each of which is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted by A, Hal, (CH2),OA, (CH.),,OH, (CH2).CN,
SA, S0OA, SO2A, NO,, C=CH, (CH,),COOH, CHO,

10 (CH2),COOA, CONH,, CONHA, CONAA', NHCOA,
CH(OH)A, (CHz)nNHa, (CHJ) ,NHA, (CH2).NAA',
(CH2)nNHSO2A, SO2NH(CH2)NH,, SO;NH,, SO.NHA,
SOzNAA', CONH(CH2),COOA, CONH(CH,),COOH,
NHCO(CH2):COOA, NHCO(CH,),COOH,

15 CONH(CH3),NH;, CONH(CH_),NHA, CONH(CH,),NAA',
CONH(CH2),CN and/or (CH,),CH(NH2)COCH ,

Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A,

20 OA, OH, phenyl, SH, S(O)nA, Hal, NO,, CN, COA, COOA,
COOQObenzyl, CONH,, CONHA, CONAA', SO,NH,, NH,,
NHA, NAA', NHCOA, NHSO,A and/or =0 (carbonyl oxy-
gen),

A A each, independenily of one another, denote unbranched or

25 branched alkyl having 1-10 C atoms, in which 1-3 non-
adjacent CH; groups may be replaced by O, S, SO, SO,
NH, NMe or Net, and/or, in addition, 1-5 H atoms may be
replaced by F and/or Cli,
or cyclic alky! having 3-8 C atoms,
30 Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,
P denotes 1, 2, 3 or 4,



"A79" N-Di et hyl - 2-am no- 6- ( 1- et hyl car banoyl cycl obuty1) -

qui nazol i ReG 3 HRERIE de " ABO” PCT/EP2010/906537
N-Benzyl met hgél 2- a% no- 6- ( 1- et hyl car banoyl cycl obut y1) -

qgui nazol i ne- 4- car boxam de WO 2011/ 066873PCT/ EP2010/ 006537 159 and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
i ncluding m xtures thereof in all ratios 11. Process for the

Bna phar maceut i ool ToP e ats HaF. Sl Bafe A6 HelBRob e bR idodding

t hereof , char act enixieds ittmerebain @lbrétsoe the preparation of conpounds of
the formula | in which X denotes COOA, 10a compound of the formula I

R1 I n which
2. Compounds according to Claim 1 in which

R'and R?,  together with the N atom to which they are bonded, denotes
an unsubstituted saturated, unsaturated or aromatic mono-
or bicyclic heterocycle, which may contain a further 1 o 2
N, O and/or S atoms,
10 and pharmaceutically usable salts, tautomers and stereocisomers thereof,

including mixtures thereof in all ratios.

3.  Compounds according to Claim 1 or 2 in which
R3 R* each, independently of one another, denotes H, A,
15 (CH2)nCOHet or (CH,),C(=CH,)CONRSRE,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
20 R®and R?, together with the C atom to which they are bonded, also
denote an unsubstituted saturated monocyclic C3-C6-
carbocycle, which may contain a further 1 to 3 N, O and/or
S atoms,
and pharmaceutically usable salts, tautomers and stereocisomers thereof,

25 including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
X denotes CONR®R®, COOR?®, COHet, Het, CONH(CH,),CN or
CONH(CH,),NR°R®,
30 and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.



Rl, R2, R3 and R4 have the neanings indicated in Gaim1l, 20Rdenotes
an am no- proteqlosesgs gr oup, Xdenotes COOA, and A has the weanipBéionosss7
indicated in daiml, 25is reacted with a conpound of the fornula Il
Y3Si - N=C=N-Si Y3I I in which 30Y denot'8 al kyl having 1-4 C atons,
160 b)a radical X is converted into another radical X by i) _
hydrol ysing an ester or ii) converting an acid into an am de using an

amine, 5 and/gy CoHABEuRs A6éstdRig tlthd & Mdtdof Claim NS Lty nt o one

of its salts. 12. i caments conprising at [east one conpound
accordi ng to d aiffn, R"1®aghdindepphdenticeloneandihensmiote salit ar (CH,),Het,

tautoners and st hereof, .ingluding m xtures thereof
inall ratios, an&%@%aé%ggéél%ﬁjsﬁr@%ﬁélt‘aﬁaylt&m%gj%Wﬁ?go'WerS%RereOff
Conpounds accordiin@uamg%mmgfﬁé}eoanﬁaipmgaceuft ically usabl e sal ts,
tauto s and stereoi sonmers thereof, including mxtures thereof 15in

all ratios, for use for the preparation of a nedicanent for the

€ ! . oo :
e suppr ass: o RopRSs SisdifBo, e SRGT: ol Clelaced ToMEEs co.
cystic fibrosis, Hitseasienobspudydtmainitiiyl, F06i ABRAGE ibrrolynfigtdaIg,

di seases, autoi nmune di seas?s, i schaem a, fibrogenetic diseases,
pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, piperazinyl,

pyrazinyl, pyridazinyl, morpholinyl, azepanyl, azetidinyl, pyrrolid-

10 inyl or piperidinyl, each of which is unsubstituted or mono-, di- or
- trisubstituted by A, OA, OH, Hal, CN and/or =0 (carbonyl oxy-
gen),

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

15
8.  Compounds according to one or more of Claims 1-7 in which
A A each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms, in which 1-2 non-
adjacent CH, groups may be replaced by O, NH, NMe or
20 NEt, and/or, in addition, 1-5 H atoms may be replaced by F
o and/or Cl,
or cyclic alkyl having 3-8 C atoms,
and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
25
9. Compounds according to one or more of Claims 1-8 in which
R" and R?, together with the M atom to which they are bonded, denote
an unsubstituted saiurated, unsaturated or aromatic mono-
or bicyclic heterocycle, which may contain a further 1 to 2
30 N, O and/or S atorns,

R3 R* each, independently of one another, denote H, A,
(CH2)nCOHet or (CHy),C(=CH,)CONR®RE,



20for the pronotion of nerve regeneration, for inhibiting the growh
of cancer wouonmeosee! | s and tunmour netastases, for the ppeiraebh@Roas?
rformal cells against toxicity caused b}é chenot her apy, 25for the
treatment of diseases in which incorrgct protein folding or o
aggregation is a principal causal factor. 14. Medicaments conprising
at | east one conpound according to Claim 1-10 and/or pharmaceutically
usabl e salts, tawrRogRd R“anqo@étﬁéewhsﬂé%oaﬁwcx\nﬁrcﬁqh ybp&bgﬁa@@ also
m xtures thereof in all rati os, and | east one urt | canent
active ingredient. 161 15 degete @Rm}sui@@tﬁsieﬁitsa‘igradﬁd W&mimoﬁaéﬁ?} of
a) an effective anmount of u ccordin apd/ o
E)h;r maceutical |y usabl e sal‘ goofgg%t %&é %'F'@o Pit #n'ér@oﬁnd’lor
i ncludi ng m xtures t her eof § atoahd, rati os, 5and (b) an effective
anount 5of a furth nmedi cament active d q}gr ediept. 16. Corr_pounds of

the formula Il 1 15 11 idengiRschONR®R®, COOR®, COHet', Het', CONH(CH,),CN
or CONH(CH_),NR°R®,
Het denotes pyridyl, pyrimidinyl, furyl, thienyl, pyrrolyi, imida-

zolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl,
piperazinyl, pyrazinyl, pyridazinyl, morpholinyl, azepanyl,
10 azetidinyl, pyrrolidinyl or piperidinyl, each of which is un-
substituted or monio-, di- or trisubstituted by A, OA, OH, Hal,
CN and/or =0 (carbonyl oxygen),
AA each, independently of one another, denote unbranched or

branched alky!l having 1-10 C atoms, in which 1-2 non-

15 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 Cl,
or cyclic alkyl having 3-8 C atoms,
Hal denotes F, Cl, Bror|,
20 n denotes 0, 1, 2, 3 or 4,
p denotes 1, 2, 3 or 4,
- and pharmaceutically usable salts, tautomers and stereocisomers thereof,
including mixtures thereof in all ratios.
25 10.  Compounds according to Claim 1 selected from the group
Compound Name and/or structure
No.
"A1" | Ethyl 2-[2-amino-4-(isoindoline-2—carbony|)quinazolin-B—yE]—
30 ' acetate
"A2" 2-[2—Amino-4-—(isoindoiine~2-carbonyl)quinazo!in-6—yl]acetic




R1, R2 each, independently of one another, denote H, A, (CH2)nHet or

(CHZ) Ar, \ﬂ;z@ﬁ%lﬁa; together with the N atomto which t'?@fm%@w/oossyf
onded, aI so 20denote a saturated, unsaturated or aromatic nono-

bi cyclic heterocycle, which may contdi®h a further 1 to 3 N, 0 and/or

S atons and which is unsubstituted or nono-, di- or trisubstituted by
Hal , A, (CH2)nHet, (CH2)nAr, (CF12)n0OH, (CH2)nOA, (CH2)nNFI 2,

(CHZ) COOH, (CH2) MCOUA; NHCOA, NA TCOA,CONHZ, 2 ,

OC(=0) (CH2) pNH2 and/or =0 (carbonyl oxy- gen), , R4 each,

i ndependent |y of |on&3inot hep,[2denimioed-Ksoirablind2-d=ebBhyifdei naio@h@g
(CH2) COHet or (CH2), -, C(£CH2) CONR3R6, R3 and R4, toget her with t
atomto which they are bpnded, also 30denot @&{adideaur at ed or

unsat ur at ed nONOCYCIAL wi50) ||
further5 1to 3 N, OAaérIld/ Jrf?af@[' a S?ﬁ\?\%amﬁvﬁ étbéé&ﬁg@%ééﬁgh@oytj] -5.5-
mono-, di- or trisubstituted by Hal, V\ﬂ]ﬂ&@ﬂdde%@&?rﬁla@r/ EP2010/ 006537

162 A, (CH2) OH, (HCHR)}-ROAI—(CH2)aNHR2 —(CHR) (CH2) CO0A, NHCOA,
NA' COA, CONH2, CONHAD"CONAAT-[2-Amingy4- éﬁszl)”lémme -Areeroenyd i eezchioryyil-
oxygen), Rdenotes tert-bpt | oxycar bonyl R5denot es
A y%\r d)enot es phenyl . nappt Kyl ,yt et rahygrlc?ﬁg§ ?{éﬁéf&gg%%henyl , each
of which is unsubstiA@ited B{20AMmo-4-disoindolihe-2-dRbo E)&ﬁnazolinﬁ-yl}-!\l-
pent asubstituted|{by A Hal, (CH2)nOA, (CH2)nOH, (CH2 , SA, SOA,
1OSO2A,1ON02,(CHZ nOCOH, [HO, (CH2) nCDOA, etmiazetamide

"A7" 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-8-yi]-N-tert-

C
butylacetamide

"A8" 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N,N-

diethylacetamide

"AQ" 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-N,N-

15 dimethylacetamide

"A10" 2-[2-Amino-4-(isoindoline-2-carbonyl)guinazolin-6-yI]-N-

ethyl-N-methylacetamide

"A11" | 2-[2-Amino-4-(isoindoiine-2-carbonyl)quinazolin-6-yl}- N-(2-
20 hydroxyethyl)-N-methylacetamide

"A12" 2-[2-Amino-4-(isoindaline-2-carbonylyquinazolin-6-yl]-N-(2-

{ hydroxyethyl)-N-ethylacetamide
"A13" 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-1-
pyrrolidin-1-ylethanone
25 "A14" | 2-[2-Amino-4-(isoindoline-2-carbonyl)q uinazolin-6-yl}-1-(2-
methylpyrrolidin-1-yl)ethanone
"A15" 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yij-1-
(2,5-dimethylpyrrolidin-1-yl}ethanone

"A16" 2-[2-Amino-4-(isoindoline-2-carbonyl)q uinazolin-6-yi}-N-

30 methylacetamide

"A1T" 2-[2—Amino-4~(isoindoline~2—carbonyl)quinazolin—6—yt]-1~(4—

methylpiperazin-1-yl)ethanone




CONHA, CONAA'

( CH2) nCH( NH2) COOH

NHCOA, CH(OH) A, (CH2), NH2,
( CH2) NNHS020\20:902085% CH2) , N H2, SO2NH2, SCRNHA, SO2NAA'
CONH( CH2) nCO0A, CONH( CH2) nCO0H, NHOO
CONH( CH2) nNH2,  15C0NH( CH2) nNHA,  CONH(*

(CH2) nNHA, (CH2) ONAA',
PCT/EP2010/006537
2) nCO0A, NHCO( CHZ) nCOOH,

2) NNAA' , CONH( CH2) nCN and/ or

Het denot es a nono- or bi cycl i ¢ saturated,
unsaturated or aromatic heterocycle having 1 to 4 N, 0 and/or S

atons, whi ch may |beAdssubs i Pulgth®a- (lﬁéﬂf&olm@@&@ﬂboﬁ%ﬁéiélhﬂ@% fy
A, OA, OH, 20phenyl, SH, [S(0)mA, Hal CN COvenzyl ,
CONH2, CONHA, CONAA', §G>NH2 NH2, NHprwm NrletmnagesoeA and/ or =0
l(Jrclgi gggzgdoé¥ggpcihé‘ 19" el ko kyI %H“?%SEI é?ﬁ‘aé“é‘?‘?ﬁ%afbf’ﬂmﬁﬁ'%?dimggy” N-
non- adj acent 25 CH2 groups nmyetﬁ;&-N-RBlrﬁQﬁ@th&ol 3.yIipethpiFcetAiiddve
or NEt,zand/or, in-addition atons may be replaced E_and/ or
O, or cyclic al kyl"AB8Vi 1@[%%3@&mndmed%warwmqumazom Beyl]-N-tert-
denotes 0, 1, 2, |3 or 4,|30denotes g)utﬁr:yc?op%panecargofa%|Idsé t her eof
"A21" 1-{2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl)-
N-ethylcyclopropanecarboxamide
"A22" | 1-[2-Amino-4-(isoincloline-2-carbonyl)quinazolin-6-yl]- N,N-
e 10 dimethyicyclopropanecarboxamide
"A23" 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-
ethyl-N-methylcyclopropanecarboxamide
"A24" 1 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yIJ-N,N-
diethylcyclopropanecarboxamide
15 "A25" | 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y{]-N-(2-
hydroxyethyl)-N-methylcyclopropanecarboxamide
"A26" 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-(2-
hydroxyethyl)-N-ethylcyclopropanecarboxamide
50 "A27" [2-Amino-6-{1-(pyrrolidine-1-carbonyl)cyclopropyl]-
quinazolin-4-ylliscindolin-2-yImethanone
i "A28" 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-(2-
dimethylaminoethyl)-N-ethyicyclopropanecarboxamide
"A29"  |1-[2-Amino-4-(isoindoline-2-carbonyl)quinazol in-6-yi}-N-tert-
o5 butyicyclobutanecarboxamide
"A30" 1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-
N-ethylcyclobutanecarboxamide
"A31" 1-{2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-
N-methylcyclobutanecarboxamide
30 "A32" 1~[2-Amino—4—(isoindoiine—Z—carbonyl)quinazolin—6—yl]~
N-propylcyclobutanecarboxamide
"A33" 1—[2-Amino-4-(isoindo|ine-2-carbonyl)quinazol%n-6-yl]—N—(2-
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amino-2-oxoethyl)cyclobutanecarboxamide

||A34“

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-

N-isobutylcyclobutanecarboxamide

11A35Il

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N-tert-
butyl-2-methylpropanamide

I|A36"

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-

ethyl-2-methylpropanamide

HASTII

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-

isobutyl-2-methylpropanamide

IIA38“

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y|]-N-
propyl-2-methylpropanamide

!IASQ"

2-[2-Amino-4-(iscindoline-2-carbonyl)quinazolin-6-yl]-N-(2-

amino-2-oxoethyl)-2-methylpropanamide

|IA4OII

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]- N-(2-
cyanoethyl)-2-methylpropanamide

IIA41!!

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N-

methyl-5,5-difluoropentanamide

HA42"

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N-

ethyl-5,5-difluoropentanamide

HA43II

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y|}-N-

ethylpentanamide

IIA44I|

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-8-yl]-N-

ethylhexanamide

llA45||

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-

ethyl-5-methyihexanamide

"A4g"

2-[2-Amino-4-(isoindoline-2-carbonylquinazolin-6-yl}-N-

ethyi-4-methylpentanamide

“A47"

2-[2-Amino-4-(isoir:doline—2-carb0nyl)quinazolin—G—yl]-N—
ethyl-3-methylpentanamide

HA48II

2—[2-Amino—4-(isoindoIine~2-carbonyl)quinazolin~6-yi]—N~
ethyl-3-methylbutanamide
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llA49H

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-
ethyl-4-(4-methylpiperazin-1-yl)-4-oxobutanamide

I|A50||

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N'-
ethyl-2-methylenepentanediamide

||A51 1"

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-2-

(3,3-difluoropropyl)-N-ethyl-5,5-difluoropentanamide

IIA52"

2-[2-Amino-4-(isoindoline-2-carbonylquinazolin-6-yl]-2-
(3,3-diflucropropyl)-5,5-difluoro-N-(1,1,3,3-
tetramethylbutyl)pentanamide

IIA53II

1-[2-Amino-4-(isoindoline-2-carbonylquinazolin-6-yl]-N-

ethylcyclopentanecarboxamide

"A54ll

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-N-
ethyltetrahydropyran-4-carboxamide

IIA55"

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-N-
ethyl-2-methylpentanamide

llA56f|

Ethyl 1-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-

cyclopropanecarboxylate

IIA57H

1-[2-Amino-4-(isoindoline-2-carbonylquinazolin-6-yl}-

cyclopropanecarboxylic acid

IIA59"

2-[2-Amino-4-(isoindoiine-2-carbonyl)quinazolin-6-yl]- N-(2-
dimethylaminoethyl)-N-ethylacetamide

||A61 It

1-f2-Amino-4-(iscindoline-2-carbonyl)quinazolin-6-yl]-

cyclobutanecarboxylic acid

IIA62“

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-2-

methylpropanoic acid

IIA63||

1 —[2-Amino-4—(isoindoline-.?-carbonyl)quinazoiin-G—yl]—S B

difluoropentanoic acid

IIA64”

1—{2—Amino—4-(isoindoline-2—carbonyl)quinazoiin-6—yl]—

pentanoic acid

IIA65"

1 -[2-Amino-4-(isoindofine-2—carbonyi)quinazolin-6~yi]—

hexanoic acid
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"A66"

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-2-
(3,3-difluoropropyl)-5,5-difluocropentanoic acid

HAB?!I

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi-2-

methylpentanoic acid

"AGSII

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-8-yl]-

cyclopentanecarboxylic acid

11A69!!

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-

tetrahydropyran-4-carboxylic acid

IIA’?OII

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-5-

methylhexanoic acid

IIA71 1t

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y(}4-

methylpentanoic acid

IIA72lI

1-[2-Amino-4-(iscindoline-2-carbonyl)quinazolin-6-y|]-3-

methylpentanoic acid

"A73l|

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-3-

methylbutanoic acid

HA74"

1-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-y{]-4-

carbamoylpent-4-enoic acid

IIA?S‘H

1 ~[2-Amino-4-(isoindoline-2-carbonyl)q uinazolin-6-yl]-4-(4-

methylpiperazin-1-yl)-4-oxcbutanoic acid

"A?GII

[2-Amino-6-[(4-methylpiperazin-1 -yl)methyllquinazolin-4-yi}-

isoindolin-2-ylmethancne

!IA??H

N-Dimethyi-2-amino-6-(1 -ethylcarbamoylcyclobutyl)-

quinazoline-4-carboxamide

|!A78|!

N-Methylpropyl-2~amino-6-(1—ethyfcarbamoyfcyclobutyl)-

quinazoline-4-carboxamide

||A79||

N-Diethyl-2-amino-6-(1 -ethylcarbamoylcyclobutyl)-

quinazoline-4-carboxamide

!PASOH

N-Benzylmethyl-2-amino-6-(1 -ethylcarbamoylcyclobutyl)-

quinazoline-4-carboxamide
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11.

159

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according to
Claims 1-10 and pharmaceutically usable salts, tautomers and stereo-

isomers thereof, characterised in that

a) for the preparation of compounds of the formula | in which X
denotes COOA,

a compound of the formula I!

in which

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

R denotes an amino-protecting group,
X denotes COOA,
and

A has the meaning indicated in Claim 1,

is reacted with a compound of the formula |l

Y3Si-N=C=N-SiY; i

in which

Y denotes alkyl having 1-4 C atoms,

or
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b) a radical X is converted into another radical X by
) hydrolysing an ester or

i)  converting an acid into an amide using an amine,

and/or a base or acid of the forrnula | is converted into one of its salts.

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.

Compounds according to Claim 1-10, and pharmaceutically usable
salts, tautomers and stereoisomers thereof, including mixtures thereof
in all ratios, for use for the preparation of a medicament for the treat-
ment or prevention of tumour diseases, viral diseases, for immune
suppression in transplants, inflammation-induced diseases, cystic
fibrosis, diseases associated with angiogenesis, infectious diseases,
autoimmune diseases, ischaemia, fibrogenetic diseases,

for the promotion of nerve regeneration,

for inhibiting the growth of cancer, tumour cells and tumour metasta-
ses,

for the protection of normal celis against toxicity caused by chemo-
therapy,

for the treatment of diseases in which incorrect protein folding or

aggregation is a principal causal factor.

Medicaments comprising at least one compound according to Claim
1-10 and/or pharmaceutically usable saits, tautomers and stereo-
isomers thereof, including mixtures thereof in all ratios, and at least

one further medicament active ingredient.

PCT/EP2010/006537
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15. Set (kit) consisting of separate packs of
(a) 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.

16. Compounds of the formula il

in which

R’ R? each, independently of one another, denote H, A, (CHy).Het or
(CH2)HAT,

R'and R?, together with the N atom to which they are bonded, also
denote a saturated, unsaturated or aromatic mono- or bicyclic
heterocycle, which may contain a further 1to 3 N, O and/or $
atoms and which is unsubstituted or mono-, di- or trisubstituted
by Hal, A, (CHz),Het, (CH2)nAr, (CH2),OH, (CHy),0A, (CH2)aNH,,
(CH2),COCH, (CH,),COOA, NHCOA, NA'COA, CONH,,
CONHA, CONAA', OC(=0)(CHz);NH; and/or =0 (carbony| oxy-
gen),

R® R* each, independently of one another, denote H, Hal, A, (CHa),Het,
(CH2)nAr, (CH2),COHet or (CH2),C(=CH,)CONRRS,

R®and R*, together with the C atom to which they are bonded, also
denote a saturated or unsaturated monocyclic C3-C10-carbo-
cycle, which may contain a further 1 to 3 N, O and/or S atoms
and which is unsubstituted or mono-, di- or trisubstituted by Hal,
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A, (CH2)a0OH, (CH2),0A, (CH2)sNH,, (CH2),COOH, (CH2),COOA,
NHCOA, NA'COA, CONH,, CONHA, CONAA',
OC(=0)(CH.)NH; and/or =O (carbonyl oxygen),

denotes tert-butyloxycarbonyl,

denotes COOR?,

denotes A,

denotes phenyl, naphthyl, tetrahydronaphthyl or biphenyl, each
of which is unsubstituted or mono-, di-, tri-, tetra- or pentasubsti-
tuted by A, Hal, (CH2),0A, (CH),OH, (CH»),CN, SA, SOA,
SO2A, NO;, C=CH, (CH2),COOH, CHO, (CH2),COOA, CONH,,
CONHA, CONAA', NHCOA, CH(OH)A, (CHy)NH3, (CH2)aNHA,
(CH2)aNAA!, (CHR),NHSO2A, SO;NH(CH2)nNH5, SO;NH,,
SO2NHA, SO;NAA', CONH(CH,),COOA, CONH(CH,),COOH,
NHCO(CH2),COOA. NHCO(CH2),COOH, CONH(CH.),NH,,
CONH(CHz)sNHA,  CONH(CH2)sNAA', CONH(CH,),CN and/or
(CH2)aCH(NH2)COOH,

denotes 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,
phenyl, SH, S(O)xA, Hal, NO2, CN, COA, COOA, COObenzyl,
CQONH;, CONHA, CONAA', SO;NH,, NH,, NHA, NAA', NHCOA,
NHSO2A and/or =0 (carbonyl oxygen),

each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms, in which 1-3 non-adjacent
CH; groups may be replaced by O, S, SO, SO,, 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 F, CI, Bror |,

denotes 0, 1, 2, 3 or 4,

denotes 1, 2, 3 or 4,

and salts thereof.



