Phenyl qui nazol i ne derivatives BACKGROUND OF THE | NVENTI ON 5The i nvention
was based on the object of finding novel conpounds havi ng val uabl e
properties, in particular those which can be used for the preparation of
medi canments. The present invention relates to conmpounds in which the

i nhibition, regula- 10 tion and/or noduliati on of HSP90 plays a role,
furthernore to pharmaceutical conpositions which conprise these conpounds,
and to the use of the conpounds for the treatnent of diseases in which
HSP90 pl ays a role. The correct folding and conformati on of proteins in
cells is ensured by 15nol e&ﬂ%ﬁ'ﬁ"%‘ﬁ&ﬁé?gﬂ%geé'lW&t'i"gscri tical for the

regul ation of the equilibrium between protein synthesis and degradati on.
Chaperones are inportant for the regulation of many central functions of
cells, such as, for exanple, cell proliferation and apoptosis (Jolly and
Mori not o, 20BACKGROUND QF THEWINYENIHON), 2001). 20 Heat shock proteins
(HSPs) The cells of a tissue react to external stress, such as, for

exanpl 8, heat., h ia, oxjdative r . t.OXi e as
eavy met al o 5P TR bicH e hSed 4R % RBRENEindRE B CEPBTERHAMEL Wi cn
are known 25vaidable fropefias, imeaticae ehosel whighnsin Keiehs for the paspargat i on of
HSPs protects the cell against damage initiated by such stress factors,
accel erat es ti@@ of BdiPHNEBIS. of t he physiol ogical state and results in a
stress-tolerant state of the cell. Besides this originally discovered
protective mechani sm pronoted by 30HSPs agai nst external stress, further

i nport ant ch@heprasertumgdntionselasetatenpbasts hewhichikd inHibitibe, egutse of

time fep individual HSPs under normal stress-free conditions. Thus, various
HSPs regul at BN ppd/asaagulation of HePSOHnlaysa dpleg furtharmere (e BhamacRUlli sat i on

and {unct | oncrcd Aiab R AIRH QAR AL BoRRON PO AN E2LH el PO L ant

proteins of cel rma gene famly wth I ndivi gene products
whose cel | ul esmpexpds f=itha treatment ofidiseasdsoinalhiskatHIFOW playsrasrolen di f f er ent
cells. The nam ng

The correct folding and conformation of proteins in cells is ensured by

15 molecular chaperones and is critical 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 famly is carried out on the basis of their
nol ecul ar wei ght, for exanple HSP27, HSP70, and HSP90. Sone human di seases
are based on incorrect protein folding (see review, for exanple, Tytell et
al., 2001; Smith et al., . 1998). The devel opnent of 10t herapi es which
engages in the mechani smof the chaperonk-dependent protein fol ding could
therefore be useful in such cases. For exanple, incorrectly fol ded proteins
result in aggregation of protein with neurodegenerative progression in the

case of Al zhej ' i i k Ehioy i HEE,E&ﬁ One.

| ncorrect prgk’&?#?’@hgﬁgﬁﬁg?/m'%@gcgﬁa%ﬁ?ﬁ%n Bss OFPI ! t%‘-jtﬂg%géfuncti on,
whi ch can havdatibhef aansabgesidsiolbjicallg impedéhlyprotains of e¢lsd nol ecul ar and
physi ol ogi cal function. HSPs are al so ascribed great inportance in tunour

di seases. The{SP@fdm é@"en_@ﬁéﬁ‘iﬂxwtﬁiﬁdivﬁﬁt&ilg@ﬁetplf@dudtgwr@SBfﬁaia@n of
certain HSPs correlates with the staae of progression of tumours (Martin et

al ., 2%80; cexpesssian, dunctiopcarablocaligation difiersdn differenyogly: Thgmaeningt al . |
1992; : - L - : .HSP |
role in Zn%u%g?él%ﬁ‘sﬁ%g'tgp a“{ﬂﬂﬁﬁ g?ﬁT@l'giC&%@?&%thﬁgf%%%gwﬁ@ﬂgoglIO 2%3 :

certain nat ucalarpwelghtc for dyample HSPZZHERA0 pahd HBHO0Y activity target HSPI0
has led to the concept that inhibition of the func- tion of HSP90 woul d be

sensible in the treatnment of tumour di seases. An HSP90 |nhjbitor, 17-

al I yl ani no- 1% # gpRpRAPIasedigRePTest BIOIRID APldiNY (SEedeYi§inanyci n,
i's currentlyém%gg kLn ifiga i ' igg the form
of a dinmer i I\ the rﬂ@lbf $¥fr$lgj éi?gp'égg%}(f:'i%{ngg e\?m%'!_ﬁl?g&r%u???p #%Ww%r}tdsrot ei ns,
so- cal 1éd coildrapEsomkishEngages in thexmephanisir aftthe chapzjona-sashdentessent i al

for the vitality. l1s (¥ t, al., . 2001) and pl key role in th
rasponse. to BAEIN WGl Bl BaRpSusenlinptert Hendp FPbelriBlaitste native
fol ding has heafy foREd preteiRy r@éﬁlﬁh'h@gréééftgiﬁwa@f pretdin @fth Adlirog¥gendrg. heat

shock, in order 'to restore the original” ing or to prevent aggregation
of the prot etiMg pfepreshiostindhe cag® ey Alzhrimer'sidiseate,coriatudisaasemer t hat HSP90

through cor r SLETBATSTS PHEBPEC R Prdibr Bidng kSR st rHSHHl e o
(Rut herfBor d  aild-tpadamitiin, whdBean havaeid tordbquehbs Of Mcopreiy régu-egul at ory
i nportance. Under physi ol ogi cal conditions, HSP90, together with its

honol ogue i nlated revlaewlanand hysiotagieal fupgtiocdRPo4, plays a role in the cell
bal ance for ensuring the stability of the conformati on and maturi ng of
various cli eltSRegrealspaisecsbedigeat importance in tumour diseases. There are,

for example, indications that the expression of certain HSPs correlates with
the stage of progression of tumours (Martin et al., 2000; Conroy et al.,
1996; Kawanishi et al., 1999; Jameel et al., 1992; Hoang et al., 2000;
Lebeau et al., 1991).

20

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 HSPO0 would be sensible in the treatment of tumour diseases.
An HSP90 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG), a

derivative of geldanamycin, is currently undergoing clinical trials.

30 Hspgo

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



15 be divided into three groups: receptors for steroid hornones, SerfThr or
tyrosi ne kinases (for exanple ERBB2, RAF-1, CDK4 and LCK) and a collection
of various proteins, such as, for exanple, nutated p53 or the catal ytic
subunit of telonerase hTERT. Each of these proteins takes on a key role in
the regul ati on of physiol ogi cal and bi ochem cal processes of cells. 20The
preserved HSPO0O fam ly in humans consists of four genes, cytosolic HSP90a,
t he induci bl e HSP905 i sof orm (Hickey et al., 1989), GRP94 in the

endopl asmati ¢ reticul um FrAr gon et al,, 199?) and HSP75f TRAPL in fhﬁ'e

mi t ochondr i alis H&¥allydn the ferem ef a gimer bjihig)celliand; is asgdaiad WiB@ AMUPHenber s

f the fam [ T o . :
Pocal i s 25L1bg Proehs” sl L8 (HapRiat{scsyfor coaRpS ABIOROOTE |

exanpl e, ERBBESRS0 & egsantibl forthe eitalitp obtelin(YafungrRRS., 2ADGpandplays.g 1999),
while the t 1 t f t is factor. (TNERL th

Fati nobl ast SeY P BITE (FROTREVE UM psgRRIOY ARBEAPN ML oY RS Song e
al ., 1%95; C‘Q\ﬁ'lbs%tna?tive’foeﬁﬁt%n h%s%%’]ﬁ'?ﬁ’ﬁiﬁéd b eteras difesd, Busbas, @F conpl ex

interactions wth a larg er o ent proteins and regulatory proteins
(Smi th, 2001 examuleHwadishprkdnsedenioaeatiae thieodgingl foidieg woto peavenéen

clarified, biochem.cal erinments and 4 i stigations with the aid of
X-ray cryst a|5‘985‘%%&5'|‘?§' ?ﬁﬁg@é‘%tﬁfn%/@ﬁ@“ ﬁ%@le'@é@r easingly been able to
deci pher det giHege afe bR iRARBES Tt HBIRIPR imfeRBAcé Beasifferagarist al - |
1997; Stebbins et al., 1997). Accordi nglgg, HSPO90 i s an ATP-dependent

n

mol ecul ar chélpeetaets(@radiatinns presamab ugharredignradinecred preteimg

of " 1 aroi daolRer e B el RN R A IR 2508 hommi ns come
into close comnaadition| HERDTEa |80 Glaked r u%taﬁ}ingﬁar&nw Ueler ph*]é_i@lpgical
conformati on. (Prodronmou and Pearl, 2000). 10Known HSP90 | nhi bitors The

first class 6PNEPDB, HRRoG tageihergvibthitghomnleguaiinibeengerasmatifone

ansanyci ns Wtk EHPE, . hi i i Lhaibal 1y,

t he reversi orrléﬁch]'ﬁ@ﬁé mal |tygRg%’fsh%ﬁ@lﬁgﬁ%@eclémgggrggwg%ﬁm%%ﬁ%\%tgﬁtQSbeen

i( ndﬁced by t :oathﬁ ommf;atmatiomiehb rhdterivig 9f anoe gherd kleg?prdteﬁrm:t'retésewah t hem

Uehargcet al ., 1985).. Later, a strong, antitunour acti vi S

denonstPat e beriviAeR dm@égfﬁﬂ grOUPS: Eqceptors ey sigrpid PATOPUES I SERITRN  model s
(Supko et al ; foLEE tHhhat RAR. KAV, 1 L _affinity
matrices theﬁyrg%@]\%éﬂn?iéa% t he ﬁ?%g%gpéhg&?aﬁ{g%!%fﬁifﬂgﬁIa@?%ge danamyci n
i nvol ves bi négciigntal vidEBa8 pfoteims, eseh lasefor @xampld Mutaedpb 8 er dmelchimeker s,

gel danamyci n NGEHEL §fGHIopRISsG BThITaIAs i oS rqtaBaFS PRE KE¥ i nsi c
1908) . Thi 5 B Biaing Raatian o B RBYichl oy bioch ol BRORBEE TSP e it
its pr SHer t y Toe prepeniedriifg9@amily in humans consists of four genes, cytosolic
HSP90a, the inducible HSP90B isoform (Hickey et al., 1989), GRP94 in the
endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the

mitochondrial matrix (Felts et al., 2000). It is assumed that all members of

the family have a similar mode 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). |

30

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 via the ubiquitin-proteasone pathway. The gel dananycin derivative
17- allyl am no- 17- denet hoxygel dananyci n 30( 17AAG showed an unchanged
property in the inhibition of HSP90, the degradation of client proteins and
antitunmoural activity in cell cultures apd in xenograft tunmour nodels
(Schulte et al, 1998; Kelland et al, 1999), but 5 had significantly | ower

| iver cytotoxicity than gel dananycin (Page et al. 1997). 17AAGis currently
undergoi ng phase I/11 clinical trials. Radicicol, a macrocyclic antibiotic,
| i kewi se exhiiridstigatiavs witbth@hid bfeXbay SnystallograpieinRasenindace tamal i gnant

h t f fibrobl ast t all 992: t al 995) . di ci |
prenctyoo o 111 ShL GRS (KRN cE ol 168, o et o oggl, b 8o
inhibition ( PPy gfl‘%)}dirirtou et 3P8) %Q?f'St@EHﬁ%ye‘{taﬂ HQQT)E?‘WHCSrcﬁﬁQ!S’,' |SPBYe

shown that radicic W se binds to the N-term nal domain of HSP90 and

i nhi bi ts theis anATRdepandentenalecilar chapeoRed Pesodramaou afglg1 99 As with known,
antibiatics of the coumarine type, bi he ATE bindi.n [ of the HSP90
ool ogue oA BEhudnep B B ATe freReb, TheVBRIBE AT RS [he
car boxy- t er mifigde RIMhaBbn 'BBIBroitialdlimep sfudiuté ah whidietHe ®id R-tefinifaP90 t han

t he benzoqui none-ansanycins and radicicol, which bind to the Nterm nal end

of HSP90. (Mdempies came inttodosg comast withiasier arather amdpotanhg switebhn oci n
results in d i . | n f 900- dependent si gnal proteins
(Marcu et al ‘ﬁ% gg%&@gt'gﬂ' ﬁs'fﬂ@rog'i% éﬁgﬁegﬂ’ gb&g}'gnal Iopr ot ei ns, gf or gxarrpl e

ERBB2, was denonstrated 20usi ng PU3, an HSP90 inhibitor derived from

puri nes PU3 causes cell cycle arrest and differentiation in breast cancer
cell |iNes (BNNnHSPIQnNibitors) HSPIO as t herapeutic target 25Due to the
participation of HSP90 in the regulation of a |arge nunber of signalling

pat hways whi k i i i Ri G‘xﬁél‘e nour, and
t he di scover?/*ﬁsﬁgfgt@g?%gflﬁlsfa%dulﬁgﬁ%ro ucdf glsggg(?rt%t el }rﬁ%}zglﬁgg]iobgl ef f ect

t hr ough i nhi Bnsamycivis witle thectompoynds helbrageinAS2ed giek:!amms@m.l(yrigjei ng
e 28 2 AR tnb 35 gerkichobr hBnSliorel-RRRERbey B if rbitERAtts WiRGRRSY ! o agent
been induced by transformation with the v-Src oncogene was detected with

them (Uehara et al., 1985).
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Later, a strong antitumoural 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
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

25 (Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma-
tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a conseguence, client proteins are
degraded via the ubiquitin-proteasome pathway.

The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin
(17AAG) showed an unchanged property in the inhibition of HSPQ0, 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

30



6 The principal nechanismof action of geldananycin, 17AAG and radi cicol

i ncludes the inhibition of the binding of ATP to the ATP binding site at
the N'termnal end of the protein and the resultant inhibition of the
intrinsic ATPase activity of HSP90 (see, for exanple, Prodronou et al.,
1997; Steb- 5bins et al., 1997; Panareto¥ et al., 1998). Inhibition of the
ATPase activity of HSP90 prevents the recruitnment of co-chaperones and
favours the formati on of an HSP90 het er oconpl ex whi ch causes client

proteins to el:go. aphway (see,
for exanpl e, %%gci@?@gg @ﬁ%‘rﬁg%ﬁ’éﬁ%fop ﬁgh |d%n8&-8§8§{ % é)[treat ment of
tunour cel | s 1@07h TAFBID cunbitly UMergba@bhase | skhiealttrimis. degr adat i on of
i nportant proteins hav- ing fundanmental inportance for processes such as

cel | proliferaddi€ibel, é&ﬁébl@c éllcoéhtﬁfoﬂd”lﬁkéi\ﬁisb ShBiRdredistioptpei s. These
processes are frequent y deregu ated in tunours (see for exanple, Hostein

et al. 5 2001)V— Sirand viHagRagdnd ueed maligna s phanstyrs, el iyablastso@<veen i nhi bi t or

of HSPS0 o t t i eved by
si mul taneous E%ﬁglﬂa tl %6%?% 13%@%?'5%@8{%?8%@@83% Ib% ﬁﬁgggg gés%goci at ed
with the tramal protethspites ebygequdntedstHs PO irftdbifoe $8iuliowiealt, i1998).el ates to
conpounds whi.ch inhibit, regul ate 20and/ or npdul at e, HSP90, to conpositions

whi ch conpri Q%rqmgyétaélgﬁ{apﬁ%ﬁwg'esarﬂﬁec o Hhaigadigicot iewise bindsrieof f or
h |
1T 5 S5 A hicasy 1

i m"runosuppre:{BDeretlah, t1688spl ants (Bij | makers, 2000 and Yorgin, 2000);

i nfl am®é i on-i nduced di seases 25(Bucci, 2000), such as rheunatoid
arthritis, asthma, nmultiple sclerosis, type 1 diabetes, |upus

eryt hemat osus, psoriasis and inflammatory bowel disease; cystic fibrosis
(Ful ler, 2008% Isdﬁngé@s@@tla@@@%pétf@jcwmar@myn@g@n@é@ the AP, bindipg and

KurebayashI » 2% e f’ﬁmod)%[ue%ﬁ aséjir?‘pgct,tIaﬁa.rl n% 88@@%@% ous

haemangi omas, éndonetriosi s an unour angi ogenesr's; ec-

di seases; autnoivobioe, dirsdsipathe dasishaetanajng) eonwsf IHBP@D, ikety e diffgrener at i on
(Rosen et al WO 02/ 696; Deg nco et al., WD 99/51223; (ald, US
6,210, 94 81)e“tﬁlt%ﬂrb S thapithe Bgoqwueneﬁesamym@@% aglicicei, sc| er oder ma,

pol ynyosi ti Swrﬁé’ﬁbﬁmﬁ)thég\ﬁer hélré}Rﬁ ﬁHngbhﬁ\? fcYi&tal KObOoR), T or mat i on,

interstitial nephritis an monary fibrosis t r ehl ow, 02/ 02123).

The inhibition of HSPS0 by novobiocin results in degradation of a large

number of HSP90-dependent signal proteins (Marcu et al., 2000a).

The degradation of signal proteins, for example ERBB2, was demonstrated
20 using PU3, an HSP90 inhibitor derived from purines. PU3 causes cell cycle

arrest and differentiation in breast cancer cell lines (Chiosis et al., 2001).

HSP90 as therapeutic target

25 Due to the participation of HSP90 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 HSP90, HSPQ0 is currently being
tested as a novel target for the development of a tumour therapeutic agent

30 (Neckers et al., 1999).



The invention also relates to the use of the conpounds according to the
S5invention for the protection of normal cells against toxicity caused by
chenot herapy, and to the use in diseases where incorrect protein folding or
aggregation is a principal causal factor, such as, for exanple, scrapie,
Creut zf el dt - Jakob di sease, Huntington's ©r Al zheimer's (Sittler, Hum Mol .
Genet., 10, 1307, 2001; Tratzelt et al., Proc. Nat. Acad. Sc., 92, 2944,
101995; Wnkl hofer et al., J. Biol. Chem, 276, 45160, 2001). WD 01/72779

descri bes puki ofele t : GRP94
(homl ogue. or S BB 4Rt of Scliificl QelsBRanveln, 17AAG S Temlci

di Iseas eg, f V\/nmmﬁdémtr@inhMﬁD{SofttheSbim;ih?@Iti;MéStoathé@s'ﬁ? bomingsite at thenoma

sel ected fromthe group, consisting of fibrosarcomm, nyxpsarcona,

| i posar conm, Fﬁfﬂ'ﬂfg%‘ %‘%ﬁ_? REeteibgRdithe t@ﬁﬁ',”ﬁ@’rﬂféﬁr%‘afo_ & BiHesSsar coma,
endot hel | osande AAVR)MHSGR (EBfor! B9PRRAGALIE P2 309 Breb-

synovi oma, nesot ell onm, Ew ng s t unour, | 0Osar conm, I’ftla onyosar conm,
col on ®ar ci nding etpaincta8t Panesetoe et aby t388). Rthikition of theoXEP ase activityeof,
prostate can uanmous cel | carci,nqma, basal cell carcingma
hdenocar ci nolered PIEYSIS G fsrIlmenil COseRaRaTaRes aad Ak hetoper ar v

carci noma, p#ghldfamyH8He0MHAESCBRIFRS:, vﬂ?‘éﬁc gﬁgéé(}carefiﬂ BRiTBhs tBUMeRES I oW

carci noma, bronchogenic carcinona, rena arci noma, hepatond, bile
duct car ci nonegradedionodatied nbigaitinspoteaseme pathway (88enfor exampiledieck-W I mi s

t unour, cervical n ) sti,cul ar | ung car=, ci nong,,.snall-cell
| ung carci nofes ebgg’dﬁ%ég'é{ﬁﬁlépﬂ&lfrﬁ?i é%%ﬁiﬁpéfea@g%ﬁﬂ%wmﬁﬁeg?r&%

ast rocyifoma, HaRsh Ittt P88uItsGh 3RIcHEDa deashduTdbn STIRPSNERNBrotéths davona,
haemangi obl ast orma, acoustic neuroma, oligodendroglioma, neningi oma

mel anoma, nelR®Bingdamenial imnarieoe 4ok progesses Rueh aS0el RIolfsratipbredUlRal ti pl e

nyel oma, Wl ) | .0 i ! j | 3ease. 8 WO
01/ 72779 fur;ﬁ ﬁgroﬁrgﬁgcgp g@ﬁégag]g %ﬂ@tﬁ%@%@e{eﬂgroggg%%su%%gﬁ%%%qﬁ ned t herein
for the treaidersdulatedintamodrs gaecfor eMaee f Hosteim el alp@obayen i s sel ected
fromthe group consisting of hepatitis type A  hepatitis t Ige B, hepatitis
type C, infl devatiactiye ratianale fosdas gevelgpment phas infiikipret ng%O is thatiav- | ) ,

her pes 1i npl %ﬁohggﬁmbhr-ﬂﬁgg%ﬁ% agtl?érrt J':s&t Eé%@H%gggHmmuftHﬁeoﬁcag'ra\-’i rus,

rotavirus, respl ory sync | onavirus, papovavirus,
cyt onegal ovi dation ef li ploalityust, pretdiny ihich aleledsaciated witbdke acsforriaedus, nmunps
virus, neasles viyus, rubella virus, polio virus, human i mmunodefi ci ency
virus type | Pf'ﬁ{‘ YPP- and human i munodeficiency virus type Il 10(H V-11).
WO 01/72779 furthernore describes the use of the conpounds nentioned
therein for GRP94 nodul ati on, where the nodul ated bi ol ogi cal GRP94 activity
causes an i mhudetailetos prasenhinaeniionl relatbsdb, coprpriurids whie apobit, regolatd 5t he

endopl agmatic reticul e from hypoxi c/ anoxi c_stress, recovery from
i ot 200 on anpReabiyEle BRFRYLS comBRateRs Wb PPl Mgy - and) or
where the di paUARS, drfd fo Gl fof BRCEEe tiRFebiToP Bid AEStNERASEPF-di sorder
associated with disrupted protein transport fromthe endoplasmatic

reticul um airtfuseddéiseasssostel ad twinphr fischaesi Wal diseases,i sich as;, faforbi ne-
?glehgg?n ;?reg%g%pﬁié]%epatﬂng Bt {Wagringﬁ,r 5862)?,%,51%%”%%38”@3&%” in transplants
(Bijimakers, 2000 and Yorgin, 2000); inflammation-induced diseases
25 (Bucci, 2000), such as rheumatoid arthritis, asthma, multiple sclerosis, type
1 diabetes, lupus 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
arrhythm a, heart operation, cardiopul nonary bypass operation, organ
transpl ant, spinal cord trauma, head trauna, stroke, thronmboenbolic stroke,
haenorrhagi ¢ stroke, cerebral vasospasm hypotonia, hypoglycae- 25m a,
status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative di sorder, Alzheiner's disease, Huntington's disease,
anyotrophic | ateral sclerosis (ALS) or neonatal stress. Finally, WO

01/ 72779 descrjbes the use of .an effective amunt . of ORP9 O ,protein
nmodul at or forscler'i‘ég‘?ﬁ”é% YTYPsIES %S%'Pé%mﬁ'rﬁbqs'%ﬂgﬁ'@ |W§“§“§%‘92@Euent

cel | ul ar T eaghiith bieRlitaPREARTscarR] BlimdrarAbiSNIGRIGY yan | ndi vi dual

by treatnment o e ce e tissue site w e GRP94 protein 9
nmodul at or i n 0&@t23)hat the GRP94 activity in cells is increased to such an

tent that b t | ] ul ti t i sch ic.state |
Changed, | aher 08 RECRUELESRER A EEHee SRR CER oo AeePE b fiche

consequence QhveiAiofifBFtHRY pidtdatioRHf HoPafcabagihainedicke Bhlised br
arrhythm a, heart opera- 5tion, cardiopul nobnary bypass operation, organ
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propertjizes. 25 The present inveption_therefore relates to_conpounds
oor il 1 0 SEFROTAPE RBICUIPTHS SEIRHEAIFAM becHaHB CoRa 63 READ HBIGaIe
ingredients i %d%%rédrﬁé‘,tlgﬁg,hrcﬁﬂﬁé, IR EfE&%b,So?tTeobBﬁic%%'r&brﬁé;S&?oﬁ es and to
the use of conpounds according to the invention for~the preparation of a
phar maceut i cdons)fangiasaecemaaendothebosbrcompr ypipHangicsastomagelysywihdnei seases
and also to a.c%ir{%p SSi for the treat nent of t}wh said di se{ases i.ch
conpri ses thd Ieliosarcoma, synovioma, mesothelioma, Ewing’s imaour, leic-
sarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
20 cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebaceous gland car-
cinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarci-
nomas, bone marrow carcinoma, bronchogenic carcinoma, renal cell carci-
noma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embry-
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ymoma, pinealoma, haemangioblastoma, acoustic neuroma, oligodendro-
glioma, meningioma, melanoma, neurcblastoma, retinoblastoma, leukae-
30 mia, lymphoma, multiple myeloma, Waldenstrém's macroglobulinaemia and

heavy chain disease.



10 stration of one or nore conpounds according to the invention to a
patient in need of such an adm nistration. The host or patient may bel ong
to any mamal i an species, for exanple a 5primte species, particularly
humans; rodents, including mce, rats and hansters; rabbits; horses, cows,
dogs, cats, etc. Animal nodels are of ingerest for experinental

I nvestigations, where they provide a nodel for the treatnent of a human
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WO 01/72779 furthermore describes the use of the compounds mentioned
therein for GRP94 modulation, where the modulated biological GRPS4
activity causes an immune reaction in an individual, protein transport from
15 the endoplasmatic reticulum, recovery from hypoxic/anoxic stress, recovery
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
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 01/7277¢ describes the use of an effective amount of a GRP94

30 protein modulator for the preparation of a medicament for changing a sub-
sequent celiular reaction to an ischaemic 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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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 tol-
erated.
In particular, they exhibit HSP90-inhibiting properties.
25
The present invention therefore relates to compounds according to the
invention as medicaments and/or medicament active ingredients in the
treatment and/or prophylaxis of the said diseases and to the use of com-
pounds according to the invention for the preparation of a pharmaceutical
30 for the treatment and/or prophylaxis of the said diseases and also to a

process for the treatment of the said diseases which comprises the admini-
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unsubstituted or nono-, di-, tri-, tetrgy or pentasubstituted by A Hal,
(CH2) n0A, (CH2) OH, (CHZ)CN SA, SOA, 502A, NO2, CECH, (CH2)nCOCH, CHO
(CH2) nCOOA, CONH2, CONHA, CONAA', NHCOA, CH(C]—I)A (CH2) nNH2, ( CH2) nNHA,

20( CHONNAN, (CH2), NHSO2A, SO2NH( CHZ)N H2, 502NH2, SO2NHA, SO2NAN,

CONH( CH2) nCO0A, CONH( CH2) nCOOH, NHCO(CHZ) nCOO0A, NHCO(CHZ ) NCOCH,

CONH( CH2) nNH H CH2 CH2
( CHZ§ CH% aHZ %&%Fﬁl@%é@a‘ﬁ 63 N%%‘?@%qu %‘Jﬁ? @Pat@{??e%nsat ur at ed
or aromatic hyERMEAR] be'&] of h@alAsH}ick(br@@FH 90 ogpéhegﬁt’ s@ﬁélﬁ'ﬂ; may be

unsubstituted or nono-, di- or trisubstituted OH, “phenyl, SH,
S(0)n, A, Hal profemys”"GN, Nm@ammstm&&,mp 2621\243 GO\INA, CONAA' , 502NH2,
NH2, NiA, NAA', NHCOA, 30NHSO2A and/or =0 (carbonyl oxygen), A, A each,

i ndependently of one anot her, denote unbranched or branched al kyl having

1-16 C atOWB,Mér'ﬁnVKU Q‘fhtim@anNﬂ RALSERNTKONLB, ﬂﬁ%ngjp%‘q"ar& D%cK%%'ﬂ%CGd by
0, NH, NMe, NEt, NZ, . NHCO, CONH, NHCOO,' NA NHS02, 'SC2NH

and/ or CH gr &iperedid, Hédle&MthtByGh Raddes AB anch8aper Bn2080 7Lipkiidons may
be repl aced E, NH2, ndlar SZ,. 5or _cyclic.alkyl having
36" & at oms, SRR SN BPORENaS B ApRUHE Ao yeRdanges S s %eal o

denot es unbrmwopsobppmzmgyl ene having 1-10 C atons, in whi ch 1 3
non- adj @Hent CH2 groups may be replaced by 0, NH, NMe, NeEt, S, SO 302

and/ or groups may be replaced 10by N and/or, in addition, 1-5 H atons

may be replaced by F, d, OH and/or NH2, W Wdenote unbr anched or branched

al kyl havi ng mcicersiaf»omteTWammmnaamgihEaag%éaeldaﬁangpau@samy be
rou repl aced by

N dsandr or, Potalial AfGisancesagbns Bhn e R i BBt iE e ol

ity", Invest. New Drugs, Vol. 17, pp. 361-373.

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
and Pearl LH. 1998 "ATP binding and hydrolysis are essential to the
function of the HSP90 molecular chaperone in vivo", EMBO J., Vol. 17,

,5 PP 4829-4836.

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



G, OH and/or NH2, or cyclic alkyl having 3-8 C atons, denotes -COW -COOW
CCNVVVV‘, -SCNVor -502W Hal denotes F, d, Br or |, 20denotes 0, 1 or 2,
denotes 0, 1, 2, 3 or 4, and pharnaceutlcally usabl e salts and

st er eoi soners thereof, i ncluding m xtures thereof in all ratios. 25The
invention relates to the conpounds of tHé fornmula | and salts thereof and
to a process for the preparation of conpounds of the fornula I and
pharmaceutically usable salts, tautoners and stereoi soners thereof,

Co et e b el S RIROUR R bl 5 B P and a8,
am no- pr ot ectiged Werficafafland sirasturcHEractElSafictoRAE T RACR Bitig | S

reacted with a conpound of the fornmula |11
site in the HSP90 molecuiar chaperone", Cell Vol. 90, pp. 65-75.

3 Prodromou C, Panaretou B, Chohan S, Siligardi G, O'Brien R, Ladbury JE,
Roe SM, Piper PW and Pearl LH. 2000 "The ATPase cycle of HSPS0
drives a molecular “clamp” via transient dimerisation of the N-terminat
domains”, EMBO J., Vol. 18, pp. 4383-4392.

10 Roe SM, Prodromou C, O'Brien R, Ladbury JE, Piper PW and Pearl LH.
1999 "Structural basis for inhibition of the HSP90 molecular chaperone by
the antitumour antibiotics radicicol and geldanamycin”, J. Med. Chem., Vol.
42, pp. 260-266.

15 Rutherford SL and Lindquist S. 1998 "HSPS0 as a capacitor for morpholo-
gical evolution. Nature, Vol. 396, pp. 336-342.

Schulte TW, Akinaga S, Murakata T, Agatsuma T, Sugimoto S, Nakano H,
Lee YS, Simen BB, Argon Y, Felts S, Toft DO, Neckers LM and Sharma
20 SV. 1999 "Interaction of radicicol with members of the heat shock protein
90 family of molecular chaperones”, Mol. Endocrinology, Vol. 13, pp. 1435-
1448,
Schulte TW, Akinaga S, Soga S, Sullivan W, Sensgard B, Toft D and Neck-
ers LM. 1998 "Antibiotic radicicol binds to the N-terminal domain of HSP90
25 and shares important biologic activities with geldanamcyin”, Cell Stress and
Chaperones, Vol. 3, pp. 100-108.

Schulte TW and Neckers LM. 1998 "The benzoquinone ansamycin 17-allyl-
amino-17-demethoxygeldanamcyin binds to HSP90 and shares important

30 biologic activities with geldanamycin®, Cancer Chemother. Pharmacol., Vol.
42, pp. 273-279.



Y3Si -N=C=N-Si Y3II| in which Y denotes al kyl having 1-4 C atons, 20 or b) a

conpound of the formula IV 25 21 in which R has the neaning indicated in

Claim1l1l, and Hal denotes brom ne or iodine, is reacted with a
compound of the fornula V 5R2 in which X, R2 and R3 have the neani ngs
indicated in Claiml1, and L denotes a basonic acid or boronic acid ester

radi cal ,

its salts.
hydr at es and
usabl e deriv

and/ or a base or acid of the formula | is converted into one of
15 Conmpounds of the forrmula | are also taken to nmean the

| f th ds, . furth e ticall
S DF 30D R eREr SR STl asactony 1o BRRRSSiaRE (L -

i somers) and gijae Ykl BEREP ROAdS& VahdidUnil &R Prese OHFIR] afPNwgt € of the

conpounds are 20 taken to nmean adductions of inert solvent nolecul es onto
t he conmpound®pwiB6H #rm owi ng to their nutual attractive force. Solvate
are, for exanple, nmono- or dihydrates or al cohol ates.

5
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20
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30
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The conpounds of the formula | are of course also taken to nean the

sol vates of the salts. 25 Pharmaceutically usable derivatives are taken to
nmean, for exanple, the salts of the conpounds according to the invention
and al so so-called pro-drug conmpounds. Prodrug derivatives are taken to
mean conpounds of the forrmula I which 3Q7have been nodified with, for
exanpl e, al kyl or acyl groups, sugars or oligopeptides and which are
rapidly cleaved in the organisn1to give the effective conpounds accordi ng

to the invention al so incl ude biodegradab] eé_@lryrrﬁr derivatives
of the conpo Wﬁ@cb‘PdﬁﬁB'ﬂB‘bﬁ!ﬁ'@ haRAbie CoNTUBBrageseing 58, oPdratiBanpl e, in
Int. J. Phar g@(} R, (Qgg%)pcfa‘mle r(?@é.’l_’)OWOQﬂOQ’?B ve anount" neans
t he anpbunt o a medi cafent’ or phar nacéu active I ngredient that causes
a bi ol ogi cal Whltemlllqd\mnnm;gbrﬁe Bei CostaB, ddyeyistCH mandddéckeds LMbr1984anpl e,

by a research icign in a ti S em .animal or huma

addi ti on, t helniy {IQEQY Eﬁat Sckaudiain BRI SHEAER Faliue®in fHRbx,
10amourst  whi ghymg P%dﬁn&wéﬁﬁéﬁrﬁ?&ﬁé'é&eﬁﬂgl%Ld%@re@é Proweing’igcei ved
t hi s anount, has the foll om ng consequence: | nproved healing treatnent,

heal i ng, pr ewelnogelmcdrarelforma‘t@mi offrosf NatldAsada.ﬁl ls!ﬁﬂdr‘émde%pmc&&ﬁ%n
conpl ai nt, di der or side effects or also the reduction in the advance of
a disease, éﬁ%%aint or disorder. 15The term "therapeutically effective

anount” al so enconpasses the amounts which are effective for increasing

normal physiol ogical function. The invention also relates to m xtures of
t he conpoundy asgintaielf ATEfactaotgeldangmyein; hehaansback proteino?0-birahpl e

m xt ur of X e in atio 1. 1:2, 1:3,
T 92 O TR B ST B R oA BoTah Bt PR s abi o it ur es
of ster eoi somas@scqnmﬂnnﬂﬁ;l E@r']@hds)rﬁdlzmlsszm ch occur nore than once,
their neanings are |ndependent of one anot her. Above and bel ow, the

radical s and paranmeters Rl, R2, R3 and X have the 25meani ngs i ndicated for
the formula k, I a D208 ot es
am nocar bonyll"."“E@cﬁfsfM@ genc()%/HéH Fegté(g@l W%ﬁ??ﬂa%Begﬁr‘g Mﬂe h

tial protein-folding tool", J. Cell. Biol., Vol. 154, pp. 267-273.

15
Zhao JF, Nakano H and Sharma S. 1995 "Suppression of RAS and MOS
transformation by radicicol", Oncogene, Vol. 11, pp. 161 -173.
SUMMARY OF THE INVENTION
20
The invention relates to compounds of the formula |
R2
o) N
25 R3 R
-~ ~ N |
X = Z
30 in which
R! denotes H, Hal or A"

R? R® each, independentiy of one another, denote H, Hal, OH or OA,



A or A preferably denotes al kyl, is unbranched (linear) or branched, and
30has 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 or 16 C atons. A or
A partlcul arly preferably denotes nethyl, ethyl, propyl, isopropyl, butyl,
i sobutyl, sec-butyl or tert-butyl, furtherrmre aI SO pentyl 1-, 2- or

3- et hyl butyI 13 1,1- , 1,2- or 2,2-digethyl propyl 1-et hyI propyl hexyl ,
1- , 2-, 3- or 4- methylpentyl 1, 1- , 1,2- , 1,3-, 2,2-, 2,3- or

3, 3-di et hyl butyI 1- or 2- et hyI butyl, 1-et hyI 1- net hyI propyl
1ethy12rret2y Q 1,1,2- or 122tr|rrethylpropyl 5A or A" very
particul arl yFbrw‘idaRabl yog%helteleoaielnpte @&I\Hzﬁb 1, 2, 3, 4, 5 or 6 C atons,

r ef er abl hyl, eth r Ok, o) gw sout yl ,
'Itoert- but yl>/, n%/yl i&‘?PO%ﬁ@R ’u(8 @Eﬁ 8?(0 t%/.fc?(i?()ci) J (;i” ii Y
1,1, 1-trifl uoroet hyI pAo)gbﬂ% W@()%@(DAP)Q,,NRF’@R&NR@R? INRﬂ:(C@)rFé anot her,

unbr anched or 10br anched awwg atons, in which 1-6
non- adj acent CH2 group&ﬁr&‘} MR @5INRdE D , NH, NMe, NEt, NHCO, CONH,

NHOOO, A CORaapdl gt Cdagy Hgapgﬁa%ﬁﬁ,@ cfinby el RGP AN,

1-7 H atons may be repla such’ &s, For exahpl e,
2- et hoxyet A arat R3ofet hyl am nopropyl. 15A or A aI so denotes cyclic al kyl
(cycloal kyl')._Cycl oal k){ or cyclic alkyl prefera- bly denotes cycl opr opyl ,

0

cycl obutyl ,~ &18KEREyI Q,%IBPE)WEQWG B?tQW%qOBhEDpWDICh they ape bgpdedralsp v
denot o5 al oyl havi ng, Laehotela sy yBegiyPABHey sPERLEE M, TRMig oLy
trifluoronethyl, pent ahletmooyactldawmm rslurﬂsubstlmltéd oonmbh,w OFMI,SUR@;,Itumi ,
preferably denote c en tLy on n r r A R4
and RSq@r 25R5 and R6 %b’g'b%t &:Wr}t'ﬁﬂt ﬁ‘gﬁ&e{)&* Zél"@hﬁ!‘@ &frﬁz‘?n@ﬁé@ are

bonded, al so denote a ﬁ g);@tﬁg‘i,;\ Np@p{rﬁp\@bgr C@)’ @@NE@UQ}ORW' cyclic

heterocycle which is unsubsStituted or mono-, di- risu ituted by Hal,

A, (CH2)nOH, (CH2) n0A, QGIFOGNEYNBL E(rﬂm)?@(mnbo(lﬂlﬂmygﬂb)md MHGDAMEYA" COA,
whi ch' rmay Contain a fuFPNEM 2 NGNS Ko § N AR Satame, ankEi A B i n
addition, an N at om maydBRiofXbAIN &M may be oxidised,

15 Ar denotes pheny!, naphthyl, tetrahydronaphthyl or biphenyl, each
of which is unsubstituted or mono-, di-, tri-, tetra- or pentasub-
stituted by A, Hal, (CH2),OA, (CH2)sOH, (CH2)xCN, SA, SOA,
S0.A, NOy, C=CH, (CH3),COOH, CHO, (CH2),COOA, CONHz,
CONHA, CONAA', NHCGA, CH(OH)A, {CH3z),NH>, (CH2)}sNHA,

20 (CH2)nNAA', (CH2)n.NHSO2A, SO,NH(CH2),NH2, SO2NH3,
SO:NHA, SO;NAA', CONH(CH),COOA, CONH(CH),COOH,
NHCO(CH3),COOA, NHCO{CH),COOH, CONH(CH_),NHz,
CONH(CH3),NHA, CONH(CH3),NAA' CONH(CH3),CN and/or
(CH2)sCH(NH,)COOH,

25 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,
CONH,, CONHA, CONAA', SO,NH;, NHz, NHA, NAA', NHCOA,

30 NHSO,A and/or =0 (carbonyl oxygen),

A A each, independently of one another, denote unbranched or

branched alkyl having 1-16 C atoms, in which 1-8 non-adjacent



24 The heterocycle is preferably selected fromthe group piperidine,
pyrrolidine, piperazine, 1,2-oxazinane, 1,2,5-oxadiazinane, 1, 3-o0xazinane,
hexahydr opyri m di nyl, norpholinyl, imdazolidine, oxazolidine,

di hydr oi ndol e, isoindoline, tetrahydroquinoline, tetrahydroisoquinoline,

t etrahydroqui noxaline. 5 X preferably dgpotes OR4, 0(CO R4, 0(CO)OR4,
0(CO) NR4AR5, ONR4AR5, OP(=0) (OH) 2, CP(:O)(OA")Z, NRAORS, NR4AR5, NR4(CO) R5,
NR4( CO) NR5, NR4(C0) OR5, 1- A—piperazin -yl -000, 10pyrro|idin 1-yl,

pi perazin-1-yl, 1,2-oxazinan-2-yl, 2, 5- oxa- di azi nan- 2-

1, 3-oxazi nan-3-yl , hex&Hyl r@ppsmﬁwbﬂwplaﬁe%v&dﬂ*ﬁnwe éﬁ%hNéf SME@h i s

Unsubst < uted o Tono sl Nl ERISRHASEINAIGH. ok BB Anclen o,

CONAA' and/or =0. 15 YQH gfamabhygy denebimeddiyiy laeddsr, it dydittore, 107 Hbr opyl ene.

heving 1. 2. 3. 4. 5 %t@h%nié‘séﬂg?S‘éﬁgé@%iﬁ’ﬁei‘c‘?ﬁéﬁhéffwﬁﬁfﬁﬁ”° Gz
aving 1, 2, 3, 4, 0

i soprogyl, butyl, i sob tﬂ%y teept pentyl, hexyl,

trifluoronethyl, pent a grlbc-sﬁ%et r}g 38 a{@@%t rifluoroethyl. Z preferably

denot es acet W', propi omhotsm]dtnaydwd)ombﬂa,ncbeﬂamhahogyﬂ -6 C atoms,

di met hyl am nQgcar bonyl , d| e hyl ocC n A denot es,
for exanple, %Chenyl oden esdlm Bh%d lan%nchgé Fkyﬂ?rﬁwfgﬁ V?AC 8g1s.

or p-propyl phenyl, o-, i tmbgtyl
phenyl, o-, m or p- hy roQ;R/{pr)]hgg rﬁﬂPé&j@%&ﬁt{‘G@%bBo ggb‘érre édéﬂ m  or
pam nophenyl, o-, m oNH-NMenhifhybab0i 66)preiiot CHcgrpups may be repiaced

B (N L’??%LZ‘H;P“?E bony] zﬂ’hecri'y | Herarisitiin, -5 B S‘t%ﬁﬁsa%‘@%%h%%'lcedoﬁy FE), O

p- et hoxycar bonyI phenyl OMand/®r Ni9or p- (N, N-di et hyl ami no) phenyl, o-, m or
p- (N, N- di net hyl ami nocarbonyl')- phenyl, o-, m or p- (N-et hyl am no)phenyl
o-, m or p- (V{L\Ndl et hyieamawm)braphl@eq/prbtanchﬁd aﬂfylbamnlo‘ragr%ﬁ;qmsm m or

e o oy oI TR0 AL BRLE s ol sy O M o

p-cyanophenyl, o-, m OIM#- HEB@'SIDGSQJEan@HorGH g@d&uﬁsm@ywﬁdp‘iaﬁ@ﬂ lﬁl,hNnW
o-, m ;,} p- car boxyphenyl o-, p- car boxynet hyl phenyl , o-
p- car bdRynet hoxypheny! anglart !ﬁ‘eﬁdqcbﬁ*fé’f e'irérbl gtopngmay be replaced by Ar, Het F

Cl, OH and/or NH3,

or cyclic alkyl having 3-8 C atoms,

Z denotes -COW, -COOW, -CONWW', -SOW or -SO,W,
Hal denotes F, Cl|, Bror],

20 m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable salts and stereoisomers thereof, including mix-

tures thereof in all ratios.

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

30 a compound of the formula I|



52,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4-
or 3,5- dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibronophenyl,
2,4- or 2,5- dinitrophenyl, 2,5- or 3,4-dinethoxyphenyl,
3-nitro-4-chl orophenyl, 3-am no4-chloro-, 2-am no-3-chloro-,
2- am no-4-chloro-, 2- an1no-5-ch|oro- or 28- am no-6-chl orophenyl,
2-nitro-4-N, N-dlnethylanino- or 3-nitro-4-N, N 10di 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-trichlorophenyl,
2,4,6-trinmet hoxyphenyl, 2-hydroxy-3,5-dichl orophen {, p- i odophenyl ,

, 6-di chl or o- 4- ar ni nophenyl, 4-fluoro-3-chlo % ,

3

2-fluoro-4-bronmophenyl, 2,5-difluoro-4-bro
3- br ono- 6- net hoxyphenyl , 3-c

3-chl oro- 4- acet am dophenyl Apne hoxyphenyl

3- am no- 6- net hyl phenyl , or

2, 5-di met hy1- 4- chl or &{rer partl cularly preferably denotes phenyl

whi ch % unsubstituted o i<, tetra- |pr pentasubstituted by
A, Hal and/or QA. 20 Irrespectiy furtQ1er substitutions, Het denotes,

for exanple, 2- or 3-furyl hienyl, 1-, 2- or 3- pyrrol yl, 1-, 2,
4- or 5-imdazolyl, 1-, ®R-, 4- or™5- ’b_t/—olE{ol yl, 2-, 4- or 5-oxazolyl, 3-,
4- or 5-isoxazol yI 2-, 4- or 5-thiazo - or 5-isothiazolyl, 2-, 3-

or 4-pyridyl, 2-, Wh or 6 pyri m di nyl, further nore 25preferably
1,2,3-triazo| Jﬁh 5-y 124tr|azol 1-, -3- or 5-yl, 1- or 5-
tetrazolyl, 1, 2 3- RdaFt'ZaR@)bnéx ﬁéveﬁeyheaﬂnn%s‘}n@iéét@ti%@la% 10r -5-yl,
134t1|m|ad|azol - or -5-yl, 1,2, 4-thiadi azol -3- or - S-yl,

1,2, 3- th| adi azol - 4R or -5- ylenotgs arramrpyprqiarztinwt’pUpyr azinyl, 1-, 2-, 3-,
4-, 5-, 6- or 7- m%%dyl 4- or 5 i soindolyl, 1-, 2-, 4- or

5- ben2|mdazol yl 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4-, 30 5-,

6- or 7-benzopyraze|yl hagthef‘nearﬁ'lg I@Cmdmcm?moxazol yl, 3, 4., 5-, 6- or
7- benzi soxazolyl, 2-, 4-, 5-, 6- or 7-benzot hi azonI 2-, 4-, 5-, 6- or

7- ben2|soth|azolyl 4-, 5- - or 7-benz-2,1, 3- oxadlazolyl 2-, 3-, 4-, 5-,
6-, 7- or 8 Y. 7- or 8- |soquinolyl, 3-, 4-,
5-, 6-4 é%m nngllﬂbnéy?orﬁgou'?qlt)fﬂ?fo%u'a [}l or 8-quinazolinyl, 5- or

6- qui noxal [ nyI 2-, 3-, 5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl, further
preferably 1, 3- benzodloxol 5- yI 4- benzodi oxan- 6 yl,

2,1, 3-benzot hi adi azol - 4- o 3SEN ypmN 81¥s 3- benzbkadi azol - 55-yl. The
heterocycl ic radicals may al so be partially or fully hydrogenated. Het can
thus al so denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl,

2, 5-di hydro-2-, -3inwhich or 5-furyl, tetrahydro-2- or -34uryl,

1, 3-di oxol an-4-yl, etrah i enyl, 23d|hydro 1- -2-, -3-,
-4 or ;5 pyrrol yl | 2d§na alqlﬁ\ﬁmg‘gl?‘lef%% _4- or -5-pyrrolyl, 1-.
- or g pyrrolidi nyI tetrahydro-1-, -2- or -4- |mdazonI , 2,3-di hydro-1-,
-2- -3-, -4- or -5-pyrazo| yl, tetrahydro-l-, -3- or -4-pyrazolyl,

d 4 di hydro o, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro- 1-, -2-, -3-,
-4- -5- or -6- pyrldyl 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4- nor phol i nyl , tetrahydro- 2-, -3- or -4-pyranyl, 1,4-dioxanyl,

1, 3-di oxan- 2b) -4- or

” a compound of the formula 1V

Hal
=~ N |V

30 /)\



15-5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or

-5-pyrim- dinyl, 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-di hydr o- 2H benzo- 1, 4- oxazinyl, further preferably

2, 3- net hyl enedi oxyphenyl, 3, 4-net hyl enedi oxyphenyl, 2, 3-et hyl enedi oxy- 20
henyl , 3, 4-ethyl enedi oxyphenyl, i soindolinyl,

phe
3, 4- (d|IIuoronethern di ox henyl , . 2, 3-di h nzofuran 5- or 6-yl,
2, 3- ( 2- oxor net hyl el’ﬂa‘d' yh@%@? ag,rgomdlcaté/&i et

3, 4-di hydro-2H 1, 5- di furthernnre preferably

2, 3- di hydr obenzof uran?ﬁéq o@h%gé%br%mdﬁ% 05?00(%({% ‘uranyl . 25Het preferably

denot es pyridyl, pyrimdinyl, furyl thienyl, pyrrolyl, imda- zolyl,
pyrazolyl, triazol Xazo .k spxazol thlazolyl benzot hi azol yl ,
benzo- 1, 4- d|B&Eﬁvvéi&Uﬁﬁb?@mgovg%aﬁﬁﬁ659¥ Ugq¥ii nazol i nyl, benzi m dazol yI

i ndazolyl, indolyl, 1,3-dihydrqggsoindolyl, benzofuranyl,
dihydrobenzofuranyl, benzo- 1.3/ di oxol yl , piperazinyl, pyrazi nyl ,
pyridazinyl, norpholin %, 30 panyl, azetidinyl, pyrrolidinyl or

pi peridi nyl, each of C nsubstituted or nono-, di- or trisubstituted
by A, GA, OH Hal, CN and/o carbony oxygen). n preferably denotes O,
1 or 2. The conpounds of [the fornula | may have one or nore chiral
centres and 5can thereforgKe cur in various stereoisonneric forns. The
formula 1 encom passes alt these fornms. Accordingly, the invention
relategg in particular, to the conpounds of the formula I in which at |east
one of the said radicals has one of the preferred neanings indicated above.
Sone preferred groipwhivh XoRPandd®s ave the Méamings erkiededjn Chanf bl | owi ng
sub-formulae la to If, which conformto the fornula | and in which the

radi cal s not desi gﬁaﬁjédd$’ﬂpt§§@at¥QfP”@eﬁ%ﬁ Pr haxanic AeidAsteri iagicehdi cat ed for
the formula I, but in which in |laR2, R3 each, independently of one another,
denote H, Hal or QA"; 15 in |bR4, Rs, R6each, i ndependent|y of one anot her,
denote H or Andior d b&S: endciB4Af thefprtuda | s ddnvehted (histare ofotsdaltsh t hey are
bonded al so denote an unsubstituted saturated nonocyclic

C3- C6- §0carbocycle which may contain a further 1 to 3 N, O and/or S

atons; in Id , _
aNRaRs, | Op( <o T e SR g o SIFL e R a R R AR eS8k oo s,
NR4( CO) OR6, Yaiwspifitbese compountisdfdethermore pharmaceutically usable derivatives.

The invention also relates to the stereocisomers (E, Z isomers) and the

hydrates and solvates of these compounds. Solvate of the compounds are

20 taken to mean adductions of inert solvent molecules onto the compounds
which form owing to their mutual attractive force. Solvate are, for example,
mono- or dihydrates or alcoholates.

The compounds of the formuia I are of course also taken to mean the solvates

of the salts.
25
Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-
drug compounds.
Prodrug derivatives are taken to mean compounds of the formula | which
30

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

compounds according to the invention.



pi peridin-1-yl, pyrrolidin-1-yl, piperazin-1-yl, 1,2-oxazinan-2- yl,

1, 2, 5- oxadi azi nan-2-yl11 1, 3-oxazi nan-3-yl, hexahydropyri m di nyl or

nnor phol i nyl, each of which is unsubstituted or 30 nono-, di- or
trisubstituted by Hal, A (CH2)nOH, (CH2)nOA, (CH2)nNH2, (CH2)nCOOH

(CH2) nCOOA, NHCQA, NA' COA, CONH2, GONNA22CONAA" and/or =0; 28 in leA A
each, independently of one another, denote unbranched or branched al kyl
having 1-16 C atons, in which 1-6 non- adjacent CH2 groups may be replaced

by 0, NH N SNEt, NH CONH. H nd/ or rou be
repl aced by gﬁa/ 0"10 peegiada deprbol mes etival eﬁé’frtE%I HIBFBYSE o, o
and/or NH2, Boch eighbeméﬁ 4 dssRribed! BFExarkBle) uHrﬁ'S’qﬂf%r% 1H5 Hal or
A", R2, R3 eac , e endently of one another, denote H  Hal or

Xdenot es 0?4,61637(:@9%) 0((11)0R4 0( CO) NR4RS, O\IR4R5 OP( 0)(O—|)2

OP(=0) (0A") 2, NRAOR5, NR4AR5, NR4(CO)R5, NR4(CO NR5, NR4(Q0)ORS5,

1- A-pi perazi n-4- 15yl -000, piperidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl,

1, 2- ox&zi nanT3e &lpredsien %Mmb%@@m" ﬁ‘lééins tﬁe%nWIdﬂ@nnédmbment or
hexahydr opyri m di nyI or pholin each which is unsubstituted or

nono-, di- oPharmeoestical at:t@ce ingr ent that gmu@mh:oquml)qmmdrgel( CH2) nNH2,

(57E) oot ey it e R e PR s

i ndependent | gizhf inG s RO shStem, dRTiREotRiMhanched or br anched al kyl havi ng
1-16 C atons, in which 1-6 non- 25adj acent CH2 groups may be repl aced by O,

NH, NMVe, NEt |n geghtioncherexnoegsion “theramsotisatly effeciivegamagst’ kegansean epl aced by
N and/qo, | “aﬂﬂﬂjntt'vﬂﬁch,jco?né*aréh%% JR%rREpSAihd $6BjedY who tds ndtt and/or NH2,
- received this amount, has the following consequence:
improved healing treatment, healing, prevention or elimination of a disease,
syndrome, condition, complaint, disorder or side effects or aiso 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.

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® and X have the

25 meanings indicated for the formula |, unless expressly indicated otherwise.

Carbamoy! denotes aminocarbonyl.

BOC or Boc denotes tert-butyloxycarbonyl.

A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
30 has 1,2, 3,4,5,6,7,8,9,10,11, 12, 13, 14, 15 or 16 C atoms. A or A’

particularly preferably denotes methyl, ethyl, propyl, isopropyl, butyl, iso-

butyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl,



or cyclic alkyl having 3-8 C atons, 30A"'denotes unbranched or branched

al kyl having 1-6 C atons, Hal denotes F, C, Br or I, denotes O, 1, 2, 3 or
4; and pharnmaceutically usable salts, tautomers and stereoi sonmers thereof,
i ncluding mxtures thereof in all ratios. 5The conpounds according to the

I nvention and also the starting nmaterial?d for their preparation are, in
addi tion, prepared by nethods known per se, as described in the literature
(for exanple in the standard works, such as Houben-Wyl, Methoden der

or gani schen m e[ Met hods of O ganic m stry]., org- Thi ene- Ver | ag,
Stuttgart), %ﬁbeﬁ%frg'bégé lm%@ylp@gﬂﬂrg yﬁﬁ?@ﬁd%’%ﬁﬁ V%Q 06{?% known and
sui tabl e for rﬁétﬁyl?éhﬂ/l,rﬁ@,t 100S 1 45 amy2 8l sp3RdiRARyIBafE Rforvari ants
known per se whith are not nentioned here in greater detail. |
desired, theethybutyhd-ethykiinethypaopyl tetyd-2methidpropykiltLi2bgr hai2-4rsol at i ng
15them fromt heﬁ rleact ,on m xture, but instead inmediately converting them
further into™ Bygf)c?ﬁy&unds according to the invention. The starting

conpourds ar @ geAevEryIparficimily pletetdbBy déficted @UEH hatipgen e 3, #hgyread be
prepared by met hods known per se. 20 Conpounds of the formula | can

preferably batypsapieierably metm.istgylap aseriopy!, buwlfisphHiViasee-bixh a
d of | | f | denot
o oo nopr ot SEEEHEN rertyt v Bk BoRBERE RO ARSI Rl 5Th The

1,3-bis(triakkyisilyl)carbodiimdes of the formula Ill, alkyl preferably
denotes d, C2, C3 or C4 alkyl, such as, for exanple,

N, N - bi s(trifefhpiss ¢3gh denaigdindepgadently @faq!ﬂ%a@%ﬁ@ér\t@r%’ﬂ@!edf‘?fr exanpl e,
hydrocaobonsb

i ene. Conl oPr e RIAHART 108 E3nars, FHINERFS noBRaFL Ol HeRBe"
1, 2- di chl or oetdelve remlacdad by i tMIdc MM, iINEL, NeHCOr GONHN NHCOO, NA'COO
and/or CH groups may be replaced by N and/or, in addition, 1-7 H atoms
may be replaced by F, Cl, OH and/or NH, such as, for example, 2-
methoxyethyl or 3-methylaminopropyl.
15 A or A’ also denotes cyclic alkyl (cycloalkyl). Cycloalkyl or cyclic alkyl prefera-

bly denotes cyclopropyl, cyclobutyl, cylopentyl, cyclohexyl or cycloheptyl.

A" preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C atoms, preferably
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
20 hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoroethy!.

R* R® R® preferably denote, in each case independently of one another, H or
A.
R* and R® or
25 R® and R®, together with the heteroatom to which they are bonded, also
denote a saturated, unsaturated or aromatic mono- or bicyclic heterocycle
which is unsubstituted or mono-, di- or trisubstituted by Hal, A, (CH2),OH,
(CH2)a0OA, (CH2):NH2, (CH2),COOH, (CH,),COOA, NHCOA, NA'COA,
CONH_, CONHA, CONAA', OC(=0)(CH,),NH; and/or =0 (carbonyl oxygen)
30 and which may contain a further 1 to 3 N, O and/or S atoms, and in which, in

addition, an N atom may be oxidised.



di chl or onet hane; al cohols, such as nethanol, ethanol, isopropanol, 30

n- propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,

di i sopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers, such as
et hyl ene gl ycol nonomet hyl or nonoethyl ether, ethylene glycol dinethyl
ether (diglyne); ketones, such as acetong or butanone; am des, such as
acet- 5am de, dinethylacetam de or dinethylformam de (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dinmethyl sulfoxide (DWVb0); carbon

di sul fide; carboxylic acids, such as formc acid or acetic acid; nitro
conpounds, stle etertayciens phefieeally selectexbfrarethe;gresp eirsriding, ipyarolidingy |
acetate, or mxtures of the.said sgolvents. .10The feaction is carrjied out in
a suitable s&'%ﬂ?'?ep?&@f‘%m‘ipefﬁ 3F° Zdnarfﬁ't1r1£’1°é?z'5ﬁaeatﬂe)f Erat ur es
between 10 apgrigfdinyDRRGBHOAMY| AMid AR liaRR bikh2aIRINS RfhydrBRdoRa G difdoliieT® i s
between a few m nutes and 14 ‘days, the reaction tenperature I's between
about 0 and isitehydsequinblingdetrakydroBognimoline, tefrahydroglimaxglipe.ef er abl y

bet weer 200 and 1560C. The term "am noprotecting group” is known in general
terns and relates to groups which are suitable for protecting (blocking) an
am no group aggidfisiabfh@sidtat ORAT(ICTNR’ bt MbREhORCE)RRER? YONRIRYabl e
after the desired chem - 20cal reacti gn has heen carried out, el sewhere in

t he ol ecul e ORFNQAH)nOREFN(QAGapNRAPR”, NR*BarRA(GQR’, ks (BANRGt ed or
substituted A( 929& ar al koxynet hyl or aral kyl groups. Since the

am noprotecti 8 *are renoved after the desired reaction (or reaction
sequence), tHehlpiparaginapgl-€iCr®, are, in addition, not crucial; however,
preferqﬁ]ce is.given to those hay- 25ing 1-20, in particular 1-8, C atons.
The term " acPiPgjidiir-vli Ryrididit1ofdeiperazingd i h2tnazihesadtyb !, 48rda@-i n
connecti on Wiy, e Al : I dar | rom
ol phati o adganglEoRlf IRRIRERES, Hekah Ry A or AR IR, 48 of

sul foni ¢ aci eshiclaizdungubstitutéd onhaino- adik ok rizabbitoidd bwaHal, XY CH D] and

a1 Kanoy! . subeHasOR SCT b sta BB RsE OBRe (- Carhh RHegA, NAERYAs ™ ™ ©
al kanoyl, su n , n , W 8 S
phenyl gcetyl cC PIX'GONH’N @@hﬁ@i"za‘?ﬁlloro—{%t ol uyl; aryl oxyal kanoyl, such as

POA; al koxycarbonyl, "such as met hoxycarbonyl, ethoxycarbonyl, 31
2,2, 2-t1Pi chl or oet hoxycar bonyl, BOG (tert-butyl oxycarbonyl),

2- i odoet hoxygar bony| ; aral kox rbonyl uch as Z ("carbobenzoxy"),
4- et hoxyben%‘?r&%féglyb@?ﬂﬂt?s ﬁ%lea?y‘?@ﬁfép&ﬂmmgﬁeﬂéas Mr. Preferred
am nopr ot ect MpOAgbRIfERLA 8eRSle, HEadf fasd MUERERIBYR &fRhe IBiher RAIRAY! and

ace- 5tyl. The conpounds of the formula | are liberated fromtheir
functional déevingt1,\&s3, dsbry 6 Caipmsdprejerablyt meth cetbyl prapyyrisopropyed - for

exanpl e, strong, acids,., B advantageously usi TFA qr..perchloric actd, but
o s0 usi ng. oPHER o8, FEEATBASER Rl PRLB e e oPe e e o
sul furi2d aci dthyglof ang1-trifluoroethyl.

Z preferably denotes acetyl, propionyl, methoxycarbonyl, ethoxycarbonyl,

dimethylaminocarbonyl, diethylaminocarbonyl, SOCH; or SO,CHs.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
25 0-, M- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, - or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylarnino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
30 or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbony!)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-

phenyl, o-, m- or p-flucrophenyl, o~, m- or p-bromophenyl, o-, m- or p-



organi ¢ carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesul fonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert
solvents are preferably organic, for exanple carboxylic acids, such as
acetic 1l5acid, ethers, such as tetrahydngfuran or di oxane, am des, such as
DMVF, hal ogenat ed hydrocar bons, such as dichl oronet hane, furthernore al so
al cohol s, such as nethanol, ethanol or isopropanol, and water. M xtures of
t he above-nentioned solvents are furthernore suitable. TFA is preferably
used in excesblorpphrr, erdm-taren(reethyisuifepamidapherit o-, peralm-6pethyhci d in

t he 20f or m of 1 f acetic i 09 { [d i e ratio
9:1. The readt ﬁ%’ﬁ&libteh%glr’(a%}'urﬁég’}b bcry%ﬁ ﬁghgﬁﬂaéég@p@{Fse:'gg%g)ﬁﬁeggggj&s'mbget ween
about 0 and abamindsdfonylph&nyls & ei-adr prcatioxgpkariyli @d mewir geearesp- 15 and 300
(roomterrperaturel). 25The BOC, But and Mr groups can, for exanple,
preferably b&hgRheaYloPf. MsPhercarboXymeainexirhesys fwaher Rfﬁfaﬁgblug%-.

appr oxismat el ] 5N i i0 ) 3 ( roup US4 an
apPT OKEIA! f % &, b ! B SOAIE T oHGL, B bl FHZ 1 o i 80

ELBF;[ (rjr{e'?gl | (?iat al og?eﬂlgl; 3?952,45:%?2di umﬁczgdo\jfsﬁfa-a-eoﬁisl nglf, grllsﬁxaégﬁ © 2uch
as carbon). 9iNi¥g Mot PoRt 3HOFEBPSRNGOYE S NEPARERRTRISHYL. 3 AMIn- |
particul ar . yQniSHATRlaindlsconglcy, z.ggﬂho%gﬁ\igmaﬂﬁami b-RERBRS! or 2r ani des,

such as DWF. e hydrogenolysis 15 5genera carried out at tenperatures
bet ween abouantinaitdcHlotpheangl, 2rritro-4s N Nslimetiwdaminab oo 8-ritradN290 bar ,

preferaply at,, 20-30 and 1-1 r .. Hydrqgenolysi s h Z_gr Qup succeeds
wel |, ?} gr engm?@y%dwnep %nﬁogb%ﬁafigx'?qp%yﬂ%gﬁﬂdﬁgéi fra%rr?n%‘m‘i?lfﬁﬁ f or nat e
(i nstead of hyfsagem A B-tRIEMNG) t ppounds of the
formula | canif’u?lt he%?ﬁgﬁgt'%g’%bély t_): %?gﬁﬁgdh@;%gg'gg@ﬁhgﬁa gorr)gound of
the fornul a phenylt p-iadepmgry ichlore-4-@mobphanyl h#upradichmropkenyr ri ed
out under co?dth}tio%s as_are kpo % t he,persaon, skilled in the art for a
Suzuki react Fortorer "Wén%ﬂré?r'}yi'ng’%é 'ﬂﬁ%ﬁ?ﬁﬂ' FONOPRERY FR IO MEHHOXY ar €
general |y knpwanyll B-dHI@rb-@-hﬂatﬁ@Whenb[?\@eMﬂbno—ﬂé%}été?ﬁiﬂoeﬁeWI,egr'lliimﬁo-hy

met hodjsknovvn per se. In the conmpounds of the formula V, L preferably

denot es¥20 Methexyphgeyl, sramina@rmettulpbenyl daeorordrigatamiderbenylOfs of a
Suzuki - coupl bl yimethyl-4-chiorophenyl.

Ar particularly preferably denotes phenyl which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, Hal and/or OA.

20
Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyt, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore

25 preferably 1,2,3-triazol-1-, -4- or -5-yi, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-
tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-thia-
diazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yi, 3-
or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl,
1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4-,

30 5-, 8- or 7-benzopyrazolyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzisoxazolyl, 2-, 4-, 5-, 8- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benziso-

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



25Dependi ng on the conditions used, the reaction tine is between a few m n-
utes and 14 days, the reaction tenperature is between about -30 and 140,
normal |y between 0 and 100, in particul ar between about 60 and about 90.
Suitable inert solvents are, for exanple, hydrocarbons, such as hexane,
30petrol eum et her, benzene, toluene or 2yl ene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachl oride,

chl orof orm or di chl oronet hane; al cohols, such as methanol, ethanol,

i sopropanol, 33.n-prqpanol., n-butapol or tert-butanagl;_ ethers uch as
di eltohylo et heﬂ}’"’lﬂ'ﬂsgﬁ%‘gw Y Eg't E'e?r, 't'%:lq“éﬁ‘ﬁ)glr éT'u“aﬁ"(%'Fl-TF)o{Eic'&mﬁ@ﬁe;
gl ycol ethers, é—?Sh, @W%PS—'@%Z@F@%—E BPWd%ﬁinW 20menogt @y,|7_e5rher,

et hyl ene gl ycol dinmethyl ether ( ), ketones,” such as acetone or
but anone; anBdad-besaokl, 4x@aiwt, duithier, prefarablyyl, Adenaniigsobd-yl, 1,4-

di met hy! f i de (DVF)s nitrj| : {trile; sulfoxjides such
s di met hy| | BEPPOHPREN PNIegy S BRRseR R 1 e RhPokpRIEORIE such as

form cSacid gryjacetic acid; nitro conpounds, such as nitromethane or
nitrobenzene; ‘esters, such as ethyl acetate, or mxtures of the said

sol vent s. 10P&ethataranyclv sfdicals oy alsgibearartiallyeemiaiy hydicgenstes.

di met hoxyet h t tel heyr Si bl e ,t rt a
conpound of ﬁ%’z C%ﬁﬁhﬁ{’ gY%% %ﬂo(gé’gﬁtgﬁéﬁ%eo?p%gﬁdg@ PHE f ar grlﬁl%;'wlby, for
exanpl e, rede-Aphyard-20 -Gr 0UpPsr $Efug@, tatragd ior 2uis-3-flgl, B3aliistahy-yl,
hydr ogenati on on Raney nickel or Pd/carbon in an inert solvent, such as
net hanol or &tFRIVEIO-Za e 3thigdyly & dilydenlesZer3gréupr Omprayledrfodikyl gr oup
or estqpifyi ak boxyl o gr gups b 1o wid I 4 o
converting c@?g@igl’ %%ﬁ%sgo‘?”sé’c?ﬁ@%ﬁr%edﬁ %@I%ﬁrﬂgm@ﬁﬁ%%g byzreacti on
20wi t h an anbned-irailaeolyt,d)3aithwirpdn] 2-2@-, Moor e3-pyrdzelyl Ustrapyaety, c acid or
usi ng NaOH or_ KOH i n wat eLa wat er f THF gor wat er/di oxane at tenperatures

EF

bet ween 0 and®-190d-PY'RER WV drtrEydra-loelaminer Yy Inhidrbdyelrailigs can be
lated i i | RS S ) g
Cof LS 3 CoaLlone RIS\, 9 kBBl O, Srontil 0o o

al kyl at ed using an 25unsubstit I~ hal T de,
advant ageous pholimyl atetiahgdto-29-$-ent -4-pyrahylad , Adiokboylp het-tieren-@-, -AHEr and/ or

t erper 4Pur oo uk NEXANVED tinc+@0a R ek el BT AGRA Oat 6 S arSGUNTTEy

met hods whi CRjf 61-KPOBR3IfdraginpErSEB Alettdngdrd-0- Lhe 8ri4. 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-oxazinyl, further preferably
2,3-methylenedioxyphenyl, 3,4-methyilenedioxyphenyl, 2,3-ethylenedioxy-

20 phenyl, 3,4-ethylenedioxyphenyl, isoindolinyl, 3,4-(difluoromethylenedioxy)-

phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl
or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore prefera-
bly 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

25 Het preferably denotes pyridyl, pyrimidinyl, furyl, thienyl, pyrrolyl, imida-
zolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, benzothiazolyl,
benzo-1,4-dioxanyl, quinolyl, isoguinolyl, quinazolinyl, benzimidazolyl,
indazolyl, indolyl, 1,3-dihydroisoindolyl, benzofuranyl, dihydrobenzofuranyl,
benzo-1,3-dioxolyl, piperazinyl, pyrazinyl, pyridazinyl, morpholinyl, aze-

30 panyl, azetidinyl, pyrrolidiny! or piperidinyl, each of which is unsubstituted
or mono-, di- or trisubstituted by A, OA, OH, Hal, CN and/or =QO (carbonyl
oxygen).



30The reaction is carried out in a suitable solvent, as indicated above,
pref- erably by addition of boron tribromde. .34 The reaction is
particularly preferably carried out in dichloronethane at a reaction

t enperature between about -30 and 50, nornally between -200 and 20, in
particul ar between about -15 and about @7 5The invention also relates to
the conpounds of the fornmula I I n which 15Rldenotes H, Hal or A" , R2,
R3each, independently of one another, denote H, Hal or OA", Xdenotes OR4,
0(CO R4, 0(CO)OR4, 0(CO NRARS5, O\IR4R5, NRAORS, NR4AR5, NR4(CO) R5,
NR4( CO) NR5, NR4(C0) OR5, 1-A-piperazin-4-yl-000, 20 piperidin-1-yl,

pyrrolidin- 1nY;5reféHaB@"di¥dd’ﬂe§-0}"l orb, 2-oxazi nan-2-yl ,
1, 2, 5- oxadi azi nan-2-yl, 1, 3-oxazi nan- 3-yl, hexahydropyrl m di nyl or

nor phol i nyl, each of whi ch is unsubstitut ed or nono-, di- or trisubstituted
D, L A SR R P e b B AR AT Ry PR
R4, R5&ach, icafanergertbotupin oatolstehsdisordenetsintd. TheAormula | encom-

passes all these forms.

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

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

meanings indicated above. Some preferred groups of compounds may be

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

meaning indicated for the formula i, but in which

inla R?2 R® each, independently of one another, denote H, Hal or OA",
15

in Ib R* R® R® each, independently of one another, denote H or A;

in ic R*and R*, together with the C atom to which they are bonded,
also denote an unsubstituted saturated monocyclic C3-C6-
20 carbocycle, which may contain a further 1 to 3 N, O and/or
S atoms;

in Id X denotes OR*, O(CO)R?, O(CO)OR*, O(CO)NR"R®,

ONR*R®, OP(=0)(OH),, OP(=0)(OA"),, NR*OR?, NR*R?,

25 NR*CO)R®, NR*(CO)NR®, NR*(CO)ORS?, 1-A-piperazin-4-
yl-COOQ,
piperidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl, 1,2-oxazinan-2-
yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl, hexahydro-
pyrimidinyl or morpholinyl, each of which is unsubstituted or

30 mono-, di- or trisubstituted by Hal, A, (CH2)aOH, (CH2)sOA,
(CH2)nNHo, (CH2),CDOH, (CH2),COOA, NHCOA, NA'COA,
CONH,, CONHA, CONAA' and/or =0O;



A, A each, independently of one another, denote unbranched or 30branched

al kyl having 1-16 C atons, in which 1-6 non-adjacent CH2 groups nay be
replaced by 0, NH, NMe, NEt, NHCO, CONH, NHCOO, NA' COO and/or CH groups nay
be replaced 35 by N and/or, in addition, 1-7 H atons may be replaced by F,
C, OH and/or NH2, or cyclic alkyl havirg§ 3-8 C atons, A'denotes unbranched

or branched al kyl having 1-6 C atons, 5Hal denotes F, C, Br or |, denotes
0, 1, 2, 3 or 4, and salts thereof. The neani ngs and the preferred
meani ngs of the radicals indicated are 10t hose as indi cated above for the
conpounds of the formula |I. Pharnmaceutical salts and other fornms The said

conpounds acgp[«i ng 180 At hechbl SREESENSSHIIYRS oheeshdtiRer @ehbtef uiitsanoged sal t
form On the other hand, the present invention also enconpasses 15 the use
of these compounds in the benahed alkdihavingat-thdeataraslinyhiek 4 BBNe salts,

whi ch can be derived from i i 1 nor i i bases by
procedures known in the ar %8["’\5%&9&%&?{}5’%%%% Bzfg%gg?%ndlcbjgalﬂﬁ_"f n'rglr?s of the
conpoufds accordi ng to t heNBlVRRGONCONH NHCUT NATIODaahd o e gaslpsy

conventional nethods. If the conmpound according to the 20i nvention contains
a carboxyl group, one of iimAYske femacedhy Nsard(arne additiend 1y/Hrala®si ng t he

conpound with a suitable bﬂ?aﬁ/ t%&%re[gdléfgec{ Bch&rl réﬁ%g_m%mease- addition salt.
arh a es,

Such bases are, for exanple, ’a ne hydr oxi i'n¢l udi ng potassi um
hydr oxi de, sodi um hydr oxi der ayelicl alkylihaviry3h8aR iatenhsal kal i ne-earth net al

hydr oxi des, such as barium hydroxi de and cal ci um 25hydr oxi de; al kali netal
al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and vari ous

or gani dQbaseg, jgsuch pz? Pi PAEhHRS i @nol ami ne and N-net hyl gl ut am ne.
The aluminium salts of the conpounds of the formula | are |ikew se

included. In the cas®pR’ceathyindepemamiyofohetamotiier dehatel H, Hal d- @Adj ti on
2ccept abl e organi ¢ afid | noRgRREE G RCEBF: SharPEh RFBERRTRE e such
e 6L R o eSponsl AR RO GRROENOR, e SRASRIRr o
NR*CO)R®, NRYCOINR®, NR{CO)OR?, 1-A-piperazin-4-
15 yl-COO,
piperidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl, 1,2-oxazinan-2-
yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl, hexahydro-
pyrimidiny! or morpholinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, (CH2),OH, (CH2),0A,
20 (CHz)nNHy, (CH2),COOH, (CH,),COOA, NHCOA, NA'COA,
CONHz, CONHA, CONAA' and/or =0,
R* R® each, independently of one anocther, denote H or A,
A, A' each, independently of one another, denote unbranched or
branched alkyl having 1-16 C atoms, in which 1-6 non-
25 adjacent CH, groups may be replaced by O, NH, NMe,
NEt, NHCO, CONH, NHCOO, NA'COO and/or CH groups
may be replaced by N and/or, in addition, 1-7 H atoms
may be replaced by F, Cl, OH and/or NH,,
or cyclic alkyl having 3-8 C atoms,
30 A" denotes unbranched or branched alkyl having 1-6 C atoms,
Hal denotes F, CI, Bror |,
n denotes 0, 1, 2, 3 or 4;



sulfate, nitrate or phosphate and the Iike, and al kyl - and
nonoar yl sul fonat es, such as et hanesul fonate, toluenesul fonate and
benzenesul fonate, and ot her organic acids and correspondi ng salts thereof,
such as acetate, trifluoroacetate, tartrate, maleate, succinate, citrate,
benzoate, salicylate, 5ascorbate and thé&%like. Accordingly,

phar maceutical |y acceptabl e acid-addi- tion salts of the conpounds of the
formula |I include the follow ng: acetate, adipate, alginate, arginate,
aspartate, benzoate, benzenesul fonate (besylate), bisulfate, bisulfite,
brom de, butyrate, canphorate, canphorsul fonate, caprylate, chloride,

chl or obenzoakfd gharfnateutically! 2B SAeN taRrbAR Bnd Gtarbbisohiite tiedreof,

di hydr ogenphosphat e, dinitrobenzoate, dodecylsul fate, ethanesul - fonat e,
funmarate, gaindudingreixiurestharaef s aldatips. gal act uronate, gl ucohept anoat e,

gl uconate, glutamate, glycerophosphate, hem succinate, hem sulfate,

hept anoat e, hexanoate, hi ppurate, hydrochl oride, hydrobrom de, hydroi odi de,

2- hydr &xyet hanessdriigaaids adooddidg to itiseirviention andizisbthieystaiting rhaterialat e,
| act obi onate, mal ate, naleate, nalonate, mandel ate, netaphos- phate,

met hanesul f oft!BeIr PEeRRRERR AR adkiionh pearaded b sapihads known per se, as
2 napht hal enasublianst aneMhatia3id e @ifindahal By oheat fon 8l moat e
pecti nate, peéersul e, phenyla eny propi onat e, phosp ate,

phosphonat e, l—tninybleaLWtagl Mhethoddm dedoaynr&dhan@hmwwaho@sbfmgamo 20
unds accordln he i nyention

Furt her nore, e base salt of t 0

i ncl ude alu '%Pt\?%%gn%g%tfﬂﬂ ), tor%‘?l()fefq s)e “P ‘%M@?Fyonl i thium
magnesiom ”EBH&BSE@WHI ﬁaréWﬁﬁS(s'uttébleﬁ’BFﬂ‘%%éfﬂe% ndnugBdngy nc sal ts,
but this is not Intended to represent a restriction he "above- nen-

25t i oned sal also Ipr afasiedmere df vagantsrkrioovrapensaivhigh anemcstlmahtmnadt latresal t s
so- dium andmpot %i q'i{%é'land the al kaline-earth netal salts cal ci um and
magnesi um SH §€ .conpounds according to the invention which are
derived from pharmaceutically acceptable organic non-toxic bases include

salts of primary, secondary and tertiary amines, substituted amines, also
30i ncl udi ng Hatasirgd| theostating mgtesiaisscan alsechexfeirmes, lnc-vmhymcetnwlatsng and

b f I

chi or opfocai T aah Fie eatiRn TR Br e el BBt Iy
di cycl ohexyl furtrf lﬁt@tﬁé,coﬁipﬁhﬁﬂ@cdc%md'lﬁ? t6ltHRd iaventidrne,

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

et hyl enedi am ne, N-ethyl nor pholine, N-ethylpiperidine, glucam ne,

gl ucosar ne, 3B or el ARGl SRALORN 1PRL) %o LEIEALNBEl Y51

megl um ne, N rret o] pe azine, pi per I'ne,

pol yam ne remmamb@mmedmyrme&mdstmmmmm tri et hanol am ne,
triethyhkam ne, trimethylamne, tripropylam ne and
tris(hydroxynet hyl ) nmethyl am ne (tronmethamne), but this is not intended to

represent a cé) nLtfrgfIsoc?f thé‘?&‘?ﬁmg‘ﬂ%ﬁﬁ g%fgé&%&b%?oﬁ&he@%ﬁ%ﬁﬁ%% ol contain

basi ¢ nitrogen- roups c [ SE ents such as
(G - C4) al kyl pbahd«bémefommuuﬂwlheansetdp;olundetfhhéfor'rmﬂmnbpyl and tert-butyl

chl ori de, br de and i | kyl sul fates, for exanple
Gi ot byl |l B HyA coBoumgA e dpiranie.. (esoletssyin ANcRspRaLaY STOHP.cxanpl o
decyl, dOdeCWeferLa'%W tgrs P%/[dx%é‘ bo}@p(g}?@? earyl chloride, brom de and

i odi de._and aryl ( hal 1d exanpl e benzyl chloride and
phenetg§ bronlde Both water- and oil-sol uble conpounds according to the

I nvention cam 816 P RS (tnaﬂkﬁ Iyqﬁa?t%: um:%es of the formula i, alkyl preferably
denotes C1, C2, C3 or C4 alkyl, such as, for example, N,N'-bis(trimethyl-
silyl)carbodiimide.

Suitable solvents are, for example, hydrocarbons, such as hexane, petro-
30 leum ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or

dichloromethane; alcohols, such as methanol, ethanol, isopropanol,



20The above-nenti oned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate,

hem succi nate, hippurate, hydrochl oride, hydrobrom de, isethionate,

mandel ate, neglum ne, nitrate, ol eate, phosphonate, pivalate, sodium
phosphate, stearate, sulfate, sulfosaligylate, tartrate, thiomalate,
tosylate and tronmeth- 25am ne, but this is not intended to represent a
restriction. The acid-addition salts of basic conpounds according to the
invention are prepared by bringing the free base forminio contact with a
sufficient amoRiePapel nHeitaae) erdgriytancle atherssuchas detint e ofistne salt in

a conven- 30 .t @q&red t i_ngi ng

the salt for%}éwgk%%ﬁgiﬁhyﬁrﬁﬁaﬁgg—é anaS?é&(#??{lyfcﬁ)g@?ﬁrer@,ffdeﬁg Sagﬂy in a

convent i onal ylemenglycolThenémethybas mdnoettsy| éttidreethyiene gipedlaiimetradpther from
t to certain physical

t he correspondi 3 alt forns thereof with respec
propert i esl,o 2&8%@6‘5‘3{5‘@?} $lgh ?%aﬁ%ﬁ%@ %'&W%R@?%pre?'@ Lﬁ%%%%% of the
| nvent ison, h%‘ﬁﬁ&érdig{gﬁﬂéé‘ét’a%i%B?Fméﬁxﬁ&rnﬁé‘rﬁ&h%{‘@am%Hﬂﬁlés%@@f?"abve free

base forns thereof nt1 oned, phar mace accept abl e
base- addi t i omcstinitsilenfsutfbeidesnpmbnas diawetbyldutfgxide (CH4SOnvestbopdisule f or med

with netals qr, am nes, . such as alkali netals and.al kaline-earth tals or
or gant ¢ am ndde’ BABPRICHCHESHD 25 o TThIP G Or FECU 8P R GHEEP Hifeng

cal cium Prekgeh @@ Mifro@etfardornafoBeRzemdNesttrBesIzen £ birlyeasstamTiodne,

chl oroprocai ne, choline, 10di et hanol am ne, ethyl enedi am ne,

N- et hyl - D- gimistines of thedsqid solvents. The base-addition salts of acidic
conpounR@s according.to.the .invention are prepared ri-nG the free acid
forminto coﬁ?'gcrjfaa%'?%'Sacas,rﬂ?&f)b’?gh? sgﬁ%ﬁlﬁtso \%ng,htgeg%gglye b%gg,ceﬁ’ausi ng the
formation of nithe, %ﬁHtatitélmﬁeﬁallﬂr‘é%rﬁétW@éh 1barenperc. The free acid can be
regenerated by bringing the salt forminto contact wwth an acid and

i sol ating t h&epesdingen thercandieneusedibe raactioartimeibetwesnat few Mifns
differ in a LA ch f : [ f .Qf £eof with
respect 1o ool A RTERRaihe /eaEkbY euliPEif TR G e B I pbort S e £74:

sol vents; fonothallpbetresasi§faid 201 paintidutarly pefensely bétheendd°sarkDot her wi se
corresqﬁnd to the respective free acid fornms thereof. If a conpound

accor di g t 080ffe- i nvention contains nore than one group which is capabl e of
form ng pharmaceutically acceptable salts of this type, the invention al so
enconpasses nultiple salts. Typical nmultiple salt forns 25i nclude, for
exanpl e, bi t dhertatra,"adhira@Ebcting dréwpeis khewndn gegketatiterms dnd relatesyptoat e,

estri cti on. SURYRF WEGRRISrs e hie o6 pERlEat D leskind) FhaTInG Giobi 19K he

o akan To e B B L oS e e b B e o i ng

tot heZanenciabrreaction thas fheem cafrriech oubélsetvhesain the ralepalet Typicatof f this

salt formi WESEI% %rét?ﬂjggn%?gn particular, unsubstituted or substituted acyl, aryi,
aralkoxymethyl or aralkyl groups. Since the aminoprotecting groups are
removed after the desired reaction (or reaction sequence), their type and
size are, in addition, not crucial; however, preference is given to those hav-

25 ing 1-20, in particular 1-8, C atoms. The term "acyl group” is to be under-
stood in the broadest sense in connection with the present process. It
includes acyl groups derived from aliphatic, araliphatic, aromatic or hetero-
cyclic carboxylic acids or suifonic acids, and, in particular, alkoxycarbonyl,
aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples of such

30 acyl groups are alkanoyl, such as acetyl, propionyl, butyryl; aralkanoyt,
such as phenylacetyl; aroyl, such as benzoyl or toluyi; aryloxyalkanoyl,

such as POA; alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl,



39 pharmacoki netic properties on the active ingredient conpared with the
free formof the active ingredient or any other salt formof the active

i ngredi ent used earlier. The pharnmaceutically acceptable salt formof the
active ingredient can also provide this active ingredient for the first
time with a desired 5pharmacoki netic prgperty which it did not have earlier
and can even have a positive influence on the pharmacodynam cs of this
active ingredient with respect to its therapeutic efficacy in the body.

Compounds ac
nol e- 10cul ar

t.o .t hei

524 ARt OF ALy UBR PRI, BSARHERK orer i

forms. They eabdrierfhieyibabyl Syl 0H PealbrBRLbRR) miihoxe for m

Si nce the pharnmac

dt1ca ctivi e racemates or ‘stereol sorers of the

conpounds acbenzylogycarbohg, FIMEOT anysulfapyldsfickeas Mtr. Praferbed dendiomablt e to

15use the en
diates can b
measur &s kno

B ing alia o7 ELG AN b M ROTR G BRdGMERP: BRBAII A S physi cal

to the person skilled in the art or even enployed as such in

the synthesis. In the case of racem c amnes, diastereomers are fornmed from
the m xture 20by reaction with an optically active resol ving agent.

Exanpl es of

Sl o2 o R R e TR PP oo s
di benzoyl t ar tigéd asing-HepgaraiRkoRthdpromiting gouf udedCifofeRgmple, Sttohgb! y

N-protected am no acids (for exanple N-benzoyl proline or )
N- benzenesul Beiggl pevantageously using Trh iob perapenicacidybotsise usieg other

(

campnonu! T 0glGnd Tl Haan Afua (ANLAIRINSSE LA LR SRRy oe!

resol ution w
di ni t r obenzoptgrardngbdoxglinacidecsliah as tridhidraaedtit scidf ordui@niclecidyat i ves of

i‘Cal’ly active olvi'ng “agen or exanpl e

carbohydrates or chirally derivatised net hacrﬁhate pol ymers i mmobilised on

silica gel). skeh aamieazengenk ;-tolgenesiiioninagds
sol vent m xt
for exanple

aresnsesi anadditional 3onolic

sl Foaity U R AT RR el PR P S0P, Sec 10

the use of tkensarpqrefisablgdrganiphfpsieabogle ahibpxplicagtsdirshsad asetidher eof

for tth

particu

preparatign of a nedjcanent (pharnaceutical, conpositi in
P Do ATt 2o st b O HR O RIS OGSt BUPT 38 BMF. st ¢ abl e

dosage form Rgjopehags @fdro&é%n@t s@pad d]@%g:ggiﬁfré'élia&we, Ifly A Fh B HiSS

sem -1iquid exciplent

adj uvant and, i I'n conbi nation with one

or nore furt BEohaly, suehiasgnettiaant, €thanol or isopropanol, and water. Mixtures of

20

25

30

the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, perchlioric acid in the
form of a mixture of acetic acid and 70% perchloric acid in the ratio 9:1.

The reaction temperatures for the cleavage are advantageously between
about 0 and about 50°, work preferably being carried out between 15 and

30° {rcom temperature).

The BOC, OBut and Mtr groups can, for example, preferably be cleaved off
using TFA in dichloromethane or using approximately 3 to 5N HCI in diox-
ane at 15-30°, the FMOC group using an approximately 5 to 50% solution
of dimethylamine, diethylamine or piperidine in DMF at 15-30°.

Hydrogenolytically removable protecting groups (for example CBZ, benzyl
or the liberation of the amidino group from the oxadiazole derivative

thereof) can be cleaved off, for example, by treatment with hydrogen in the



The invention furthernore relates to nedi canents conprising at | east one
conpound according to the invention and/ or pharnmaceutically usable de-
10rivatives, solvates and stereoi soners thereof, including m xtures thereof
in all ratios, and optionally excipients and/or adjuvants. Pharnmaceuti cal
formul ati ons can be adm nistered in the3torm of dosage units which conprise
a predeterm ned anount of active ingredient per dos- 15age unit. Such a
unit can conprise, for exanple, 0.1 ny to 3 0, preferably 1 ng to 700 ng,

venti on.  SERERICRE G caAboL HREFrABRe s BabBaPeE B HRE Sl o1 ati on

and the age, gyh 9advaHEgESUKY bh%mpdm%@tabs%morgrsgﬁéﬁlg%wetmml
formul ati ons can be adm nistered in the formof dosage units 20 which

conprise a pheteae thosedndicaiedtalitveain pardiculagrfod pxampise elepholsg suahi t .

Preferred do nt formul ation e I dose or
part-dose, %nga @b%‘&r%tg%'{)gf Iogf"'ﬁﬂ %P&&@émﬁ;qu’%{ﬁ&l@éﬁ %yof an
activedi ngr e@bﬁ@tally'ﬁarrﬂé@bﬂpéﬁtenni‘eaétfmv@@bétv&éﬁn AUt &id 008° ghd brés type
can be prepared using a process which is enerall§8known in the

25phar maceut BH@S %@MGEPMdeQnd 200 bpp mireieaably @ 28a30° tﬁa’ldaﬂéﬁt@i f or
adm ni strat | ?P s%ﬁﬂﬁ P?Lﬂ @ aFE'@éJEO\gFH ffﬁf e)?éﬁﬂﬁfécl ng tPi G

(i ncluding bUCE nasa opi ca udi ng buccal,

subl i ngual OPdV(Damlm&haﬁd:I)or L&thagnnmimmm foanete @istéad ohbydrdigeg) on
subcut aneous._ i ntranmuscul ar, intravenous or intradermal) nethods. Such

for mul at i ons P& '%@%Pé@@f‘%‘wzﬁl%3%l proc- 41 esses known in the

pharmaggutical art by, for exanple, conbining the active ingredient with
the excipient(s) or adjuvant(s). Pharmaceutical formulations adapted for
oral adm ni sCoamtpaumdsasf the fardnﬂlailcaﬁsfﬂ&h%cae prefemably dewbtameddych as, for

exanpl e, capsul es or tabl et ranul es o] ytions or
susggnm onspﬁ’?éﬁgeﬁ‘)ﬁgm(ﬁpuﬂaﬁfﬁ&ﬁj 5} ‘\PW?tgé“ C%P%‘I’@P{)@l‘&fg %o\ém f oods;
or oil-in-vafge rlabet‘rtsrfiuseé&#héa %ﬂ?uﬁ’&eﬁ’k%rﬁf tidry &4 brd krﬁﬁw &thel jares- 10Thus,

for exanple, in the case of oral admnistration in ormof a tablet or
capsul e, theskiled irethengr doii 2/uzokirpedtion. can be conbined with an oral,
non-toXkc and pharmaceutically acceptable inert excipient, such as, for
exanpl e, ethanol, glycerol, water and the like. Powders are prepared by

comm nuting tThg st9MR tawn;s@rﬂissdﬂtéwnwéewaﬁb@a@geﬁ%r&munbwnwﬂﬂh@@
15phar naceuti cal eXCI pient commnuted in a simlar manner, such as, for

exanpl e, an éf:ﬁ‘ boweelchawewdrﬂm&ea;arsbelpr%@areﬂmv r@ﬁﬁmisElmommm@rse;r manni t ol .
A Tlavour, ppeaer VahbYnadbPRE BARIaAY B¥teribYy dbisasse be present.

20
HO O

1 N
B—1} or B— }
HO 0

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

utes and 14 days, the reaction temperature is between about -30° and

140°, normally between 0° and 100°, in particular between about 60° and

about 90°.

Suitable inert solvents are, for example, hydrocarbons, such as hexane,
30 petroleum ether, benzene, toluene or xylene; chlorinated hydrdcarbons,

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

form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,



Capsul es are produced by preparing a powder m xture as descri bed above
20and filling shaped gelatine shells therewith. Gidants and | ubricants,
such as, for exanple, highly disperse silicic acid, talc, nagnesium
stearate, calcium stearate or polyethylene glycol in solid form can be
added to the powder m xture before the fBl1ing operation. A disintegrant or
sol ubi li ser, such as, for exanple, agar-agar, calcium carbonate or sodi um
carbonate, may 25li kewi se be added in order to inprove the availability of

th di t aft t I b t aken. | ddition, if desired
necessary < ArRABRBOL MAHAGD! SUBFIRAATS: et Lok By aub e der dise ag. dyes
can | i kewi se ohago 189D RSPHHRroEdh {TMF Yordisiane, Yot oBRR0] Qo aler s i ncl ude

starch, gelatine, natural sugars, such as, for exanple, glucose or
bet a- | act ose ethylere glysokmensmethy rar maonesthyleatbenlethtens giycakdimethylbber |,

such as, for example, acacia. tragacanth or sodi.um al gi nate, 2

car boxy et hy Fou 1 GeuasS Ketdan sERER fidle ST A RARRE: pytfas e
| ubri cants U%@dtdrﬁidbhéﬁ@etﬁ?l%@@fanﬁi_@éf& diriéthyrerraahide BB RUrftril) dubm
stearate, nmagnesium stearate, sodium benzoate, sodium acetate, sodium

c2| ori de and astacetonitsile mufoyidesnseg)t andinethy! sidtoxidg &Wﬁp)b@rﬁ@nr@z tr |h cted
ke. The t agiiie: BRDGRYFERObC8 T A Rmig B deye S50k M B0 ve, '

m xture, grapguatsngud asihifropiethahd or hibsnzens cesterddisach asletitylizeant and a
di sintegrant and pressing the entire mxture to give tablets. A powder

mxture is pfdiBapeigyraes &fthe sekbse¥eniSund conminuted in a suitable nmanner
L * g . . oh
with atdi ue'ﬁarf?ffl.%lgr &%f@r%ﬁﬁg@@grgﬁggg?'ﬁ%qﬂﬂ atB&\él‘ﬁe al?ﬁletﬂB;q'/é)[ﬁQEé %p\g'l”c}r a

bi nder, such as, tor exanp yl € ul ose, an’ al gi na gel ati ne
or pol yvinyl matenl i done, a di ssolution retardant, such as, for exanple,
paraffin, an absorption accelerator, such as, for exanple, a quaternary

salt, and/or an absorbent, such as, for exanple, bentonite, kaolin or

di cal ci um phasphgGernidie RV td?:%ﬁveHSé %ﬁ]p%%gggﬁtlgé P ?fﬁé@y wetting it

wi th a binder, such as, for exanp syrup, st paste, acadia nucil age
or sol uti onsaobthesldomperandorf the ifgmmeula by efar &ixammiel nedesisgnutro gradpsough a

si eve. an,alternative to granulation, the powder. m xture can be run
Chroughoa  alh BTHTR I HESHTTEXAGTRIP by RMCTAteRG BAPFY/IRGhShe whi ch ar o
broken up topggEdrhen dmehgsert SbReff, 3tishes MBfRMoPST &Wahbe aharbrby addition of
stearic acid, a stearate salt, talc or mneral oil in order to prevent

sticking to caeverdbgen ester grayipniotd asarbiy! gigbipi @at ed mi xture is then
pressed to gi ablets. The conpounds,.according to i nvention can al so
be conbi ned #fq{@ng%ggtz%ygwwsi e?etacg%ivwiheﬂ?&é%ﬁ#ﬂg’ﬁ pressed directly
to give tabl gbAvartihg@arb®a brours Sdcid BRlotidas itatdrosci@antidy bydeRERssi ng

st eps. 6 trans_ﬂarent _or opaque protective |ayer consisting of a shellac
seal i né | ayewithzan agpéte.of sugar or pol ymer material and a gl oss |ayer of

1 Y e SR i, RSP R Ak LU Ao Y87 kRS Gk b1

in water, water/THF or water/dioxane at temperatures between 0 and 100°.
Furthermore, free amino and/or hydroxyl groups can be acylated in a con-
ventional manner using an acid chioride or anhydride or atkylated using an

25 unsubstituted or substituted alkyl halide, advantageously in an inert solvent,
such as dichloromethane or THF, and/or in the presence of a base, such as
triethylamine or pyridine, at temperatures between -60 and +30°.
Ether cleavages are carried out by melhods which are known to the person
skilled in the art.

30 The reaction is carried out in a suitable solvent, as indicated above, pref-

erably by addition of boron tribromide.



t he conpound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic al cohokc vehicle. Suspensions can be

formul ated by di spersion of the conpound in a non-toxic vehicle.

Sol ubilisers and enulsifiers, such as, for exanple, ethoxylated isostearyl
al cohol s and 5 pol yoxyet hyl ene sorbitol 3thers, preservatives, flavour
additives, such as, for exanple, peppermnt oil or natural sweeteners or
saccharin, or other artificial sweeteners and the |ike, can |ikew se be

added. The d e upit.formulations drmj.ni tratlo can
Gesi red, "be. e Teachsin SHERUBHY Hrreebly Saties SR IR SR B4R al so be
prepared in ?é’&&hd?\ fé‘?rYpérBﬁFreb@ﬁNé&ﬁ QBé@t hge %ﬁHeﬂmeﬁomﬁalfyedéﬁv@éﬁ ~26Uch as,
for exanple, by coating or enbedding of particulate matérial in polynmers,
wax and the théKVThbp@@apbuba@waﬂtab@Mnd5fendW©0uhOent|on and salts,
sol vates and physio- 15l ogically functional derivatives thereof can al so be
admnistered in the formof |iposone delivery systens, such as, for
exanpl ®, smaliheUniémtivy 4i8b rERslctthe donfgsuridaidfane Fdrafuly @isi cl es and
mul tilanellar vesicles. Liposones can be fornmed from various phospholi pids,
such as, for exanple, cholesterol, stearylam ne or phosphatidyl cholines. 20
The conpounds according to the invention and the salts, %plvates and
physi ol ogi cal ly functional derivatives thereof can/afF3g be delivered using
nonocl onal anti bodi es as individual carriers to wdi ch” fhe conpound
nol ecul es are coupl ed. The conpounqigcan al so Q/Ed to sol ubl e poly-
25mers as targeted nedi canent carrjers. S%fh pAl rs may enconpass
pol yvi ngl pyrrolidone, pyran copo
pol yhydr oxypr opyl net hacr yl polyh droxyethylaspartanldophenol or
pol yet hyl ene oxi de pol y-Iysi ne;xsu by ~pal mitoyl |yadicals. The
conmpounds nay furthernore be coupl ed | ass of bi odegradabl e pol yners

[ i ed rel ease of a nmedi canent, for
exanpl e pol yl actic acid, polylép5|lon c.prol ctldne, pol yhydroxybutyric
acid, polyorthoesters, pon- .14 acetal s, pdlydi hydroxypyrans,
polycyanoacrﬁiﬁ%ﬁ$ and crossllnked or anphlpathlc bl ock copol yners of
hydr oge arnmeaceutical formul ati ons adapted for transdermal
adnlnlstratleﬁ can be aeadmsﬂﬁaﬂanﬁdqas i ndependent pl asters for extended,
close contact ,with the ep iderms of the reci pient. Thus, for exanple, the

active ingr el eRt can S@‘lﬂ-éﬂﬂ@@@@ﬁfﬂy&ﬁq'ﬁ@r&tﬁ% QP“QE? HoHﬁb‘ﬁ'h@Pe& s, as

descri bed i nygeneral t In R51986
10Phar rraceutlxgal conpoﬁfﬁ@e?@'gt Z%@éﬁwt (l%(légl ?ﬁj(% Ql\lﬁ F)Sonﬁg‘n be fz)r-
mul ated as oi ntnents, NRIORS, NRIRIeNR*BO)RY, MFR”QGQ)NWM&‘@CO;@R&U ons,

pastes, gels, sprays, osols or, o For the treatnent of the eye or
other gyternal tissue, T‘%P'%@Hﬁf‘%’y%@@r

piperidin-1-yl, pyrrolidin-1-yi, piperazin-1-yl, 1,2-oxazinan-2-yl,

1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl, hexahydropyrimidiny!
or morpholinyl, each of which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH;),OH, (CH,),0A, (CH2),NH,
(CH2)aCOOH, {CH2),COOA, NHCOA, NA'COA, CONH;,

25 CONHA, CONAA' and/or =0,
R denotes an amino-protecting group,
R* R® each, independently of one another, denote H or A,
A A each, independently of one another, denote unbranched or
30 branched alkyl having 1-16 C atoms, in which 1-6 non-adjacent

CHz groups may be replaced by O, NH, NMe, NEt, NHCO,
CONH, NHCOO, NA'COO and/or CH groups may be replaced



15and skin, the formulations are preferably applied as topical ointnent or
cream In the case of fornulation to give an ointnent, the active

i ngredi ent can be enployed either with a paraffinic or a water-m scible
cream base. Alternatively, the active ingredient can be fornulated to give
a creamwith an oil-in-water cream base jgr a water-in-oil base. 20

Phar maceutical fornul ati ons adapted for topical application to the eye

i ncl ude eye drops, in which the active ingredient is dissolved or suspended
in a suitable carrier, in particular an aqueous sol vent. 25Pharmaceuti cal
formul ati ons adapted f oy N apilioal ingdditiarati-oh atemshmaybe iepiaeednyassCl,

| ozenges, pastilles an t}'u hes. Pharnaceutical formul ations adapted
for rectal adm nistrat  ShBH N 2dni nistered in the form of suppositories

or enemas. 30 IS si Zeorf:?élic%&ﬂma%ind g beytorpgge 20-500 microns, which is
adm nistered in the manner in ich [ i

snuff is taken, i.e. by rapid
i nhal ati on v t he nas&engtessuisaneheshpabranebad ady! b@WﬂQi"ngrﬁba&ﬁ@S.pOV\der
hel d clsose t he nose., Sujt abl ormul ati ons for adm nistration as nasal
spray l05r nos rops w Pﬁn§{eglaéij’cfgl'r Erggv’carri er substance enconpass
active-ingregi ent sol ugeabtesi® V&t groras, oil. Pharnaceutical fornulations
adapted for adm nistration by inhalation enconpass finely particul ate dusts
or nists, whiP®H s@df theregéner at ed by 10various types of pressurised
di spensers with aerosols, nebulisers or insuf- flators. Phar maceuti cal
fornul ati ons adapted for vaginal adm nistration can be adm nistered as
pessaries, t Jhpansaniayeang theg @refemeasheaningeafitheoradigiiaindicdted mmé at | ons.
Phar maqsuti cal formul ations adapted for parenteral adm nistration include
aqueous ~and H¥EeR% Ewlicated appye fordhe comppunss afites foraBul i si ng
antioxi dants, buffers, bacteriostatics and solutes, by neans of which the
formula- 20tion is rendered isotonic with the blood of the recipient to be
treat ed; andPhaumagsutical satis aad wileersfosnsri | e suspensi ons, whi ch may
conprise suspensi on nmedia and thickepers.. The fornul ati ons gan be
S i st er od T SAhGPEIPRUSES GEORHATY HobE IBTRaTATLOS HoRd o il Baleal ed
anpoul es - and nghAaf (oARIORHAE AR IRE pRdet ifohBBh elde@borpalss SO that

only tqg addition 250f the sterile carri iquid, for exanple water for
i‘en

i nj ect puthmess of these-capowids ibdhe fernuséthcir pleresceanijcally accept-
able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds according to the invention are for the most
part prepared by conventional methods. If the compound according to the

20 invention 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-addition salt. Such bases are, for example, alkali metal hydroxides,
including potassium hydroxide, sodium hydroxide and lithium hydroxide;
alkaline-earth metal hydroxides, such as barium hydroxide and calcium

25 - hydroxide; alkali metal alkoxides, for example potassium ethoxide and
sodium propoxide; and various organic bases, such as piperidine, dietha-
nolamine and N-methylglutamine. The aluminium salts of the compounds of
the formula | are likewise included. In the case of certain compounds of the
formula |, acid-addition salts can be formed by treating these compounds

30 with pharmaceutically acceptable organic and inorganic acids, for example
hydrogen halides, such as hydrogen chloride, hydrogen bromide or hydro-

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



I njection solutions and suspensions prepared in accordance with the recipe
can be prepared fromsterile powders, granules and tablets. 46 art with
respect to the particular type of fornulation; thus, for exanple,
formul ati ons which are suitable for oral admi nistration nay conprise
flavours. A therapeutically effective amgunt of a conpound of the present

i nvention 5depends on a nunber of factors, including, for exanple, the age
and wei ght of the human or animal, the precise condition requiring

treatnent, and its severit the nature of the fornulation and the net hod
of adni ni st r Stiifalie, niraie jos phpsphvate ang thetikenandalkyl, andemepearistifotoct or or

et However i sHEL SR\ a0y Dlo R aLnRIAT 2RO Hkbaed i | TNt on

for the trea 'S genera e range from ng/ kg of
body wei ght ehdtdtberrelgapioemtldeé aamfr)aspendldg)saaed"meof isughasl acetatei cal Iy in
t he range from 1to 10 r‘rg‘?{l g of bod weig per. day. Thu t he actual
amount per diyilyaspacsiates lairatm malealfeisyR lﬁatem'tr@de1 t%e’?}@é‘ 152I6¥alRen 70 and

700 ngy5 mer%s&@ﬂb%té‘ﬁﬂ&f@ﬁeﬁ@éfc RN @'?EEF Qc%ftlcgl(;\‘ bgtgéa{ﬁn%?lgaéc@%ﬁ& per day

or usually in a series o suc two, three,
four, five outloeisaa)ts;mértheiagmpsondmaftherfermutaall|ndlatieyhei&ﬁlev\iil$g:tatetaterre An

effective amount . of a salt or solvate or of a physiol ogicall uncti onal
der i vative t ROMasE Adinale aleneleaRanal. DRozpriz, PRBrENsURRAter W8SV vo

amount of t heygpr AREQR: b?dlﬁldbobgf]ﬁ’a ”\éﬁﬁﬁ)he&t@eéarﬁ horshilfSAgebe

assumed that sifilar doses arée 20suita e treatrre t of ot her
condi ti ons rmapmlntedclalbude chibrobienzeates;, oi’nralte;raynment@epednmoeatet, digiu-

and or ehar nEORRE BPFYSIRIATREPRER: T ge sty Ve e, Basesther o
thereof , i nckarhitagfumarbi¥, @aldderagoffrdh rﬁéeb |acfo?tgélﬁetu?6ﬁhtétgt;lh@65t one

further nmedicanent active 1ngredient. Further nedicanent active ingredients

are pref er abhgptanoate, fﬂi'ﬂ@@f@li@‘l@U@@@iﬁsgfybﬁr%ﬁlpﬁphamahemmlnm JreMhi bi t

ot odonee  stliftoL e BBle oo BT nRloERRRE, MYUIBHRTRE Tonozy res

and anti senSﬁvan@did@rgWUrcﬁ@emne@uW&merm&m ethiopaté, atdudyradd,i n and
endostg% npl es of antineoplastic agents which can be used in

conbi nabi on \lﬁqtﬁet lasteliapaienmalaie coralpaig, Malanate. maadelpten mriaeRa$ y i ncl ude
al kyl ating agﬁﬂfes ’m@t%hggﬁlﬂol?%lt% trﬁéthgﬁ%n%gtey 'rﬁ&{d?f(y'pcbxgde"?ﬁ)h%@bh%om astic

enzyne; a topolsonerase rocarbazin; ron or platinum

coor di nat i on2saphthaleaesulfurateatpbtiste omnitgty) oxatte meaéepallnhoateel ected from
the foll ow ngﬁcl asses: anthr aﬁycl ins, vinca nmedi canents, gm ns,

bl eonyci ns, BFEGRIRI BeRURIG PhRBYACRISE KT PBeedprapieAaciiAPhaLD Phos:
pteridines, dh¥ASREPHAMIEROHOE this does not represent a restriction.
20

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended fo represent a restriction. Of the above-men-
25 tioned salts, preference is given to arnmonium; the alkali metal salts so-
dium and potassium, and the alkaline-earth metal salts calcium and mag-
nesium. Salts of the compounds according to the invention which are
derived from pharmaceutically acceptable organic non-toxic bases include
salts of primary, secondary and tertiary amines, substituted amines, also
30 including naturally occurring substituted amines, cyclic amines, and basic
ion exchanger resins, for example arginine, betaine, caffeine, chloropro-

caine, choling, N,N'-dibenzylethylenediamine (benzathine), dicyclohexyl-



10phyl | otoxins. Particular preference is given in the said classes to, for
exanpl e, carm nomyci n, daunorubicin, am nopterin, nethotrexate,

met hopterin, dichloronmethotrexate, mtonmycin C, porfironycin,
5-fluorouracil, 6-mercaptopurine, gentitabine, cytosinarabinoside,
podophyl | ot oxi n or podophyl |l otoxin 15 deérFivatives, such as, for exanple,
et oposi de, etoposi de phosphate or teniposide, nelphal an, vinblastine,
vincristine, |eurosidine, vindesine, |eurosine and paclitaxel. O her

f d t t ts. I L d,f th t ti
P bopl at i . aEyERcURBERAT e, dstblapien 2 detbiationhariol SaRaEIT S| "
nel phal an, h%ﬁﬂﬁ@éﬂhﬁhﬂ?'e%ﬁﬂﬁlﬂamh@ @E%ecﬁdﬁqﬁfeam Bthyﬂ'ﬂbﬂﬁqbllﬁéaﬁl%thyl-

trimetrexate, dacarbazine, L-aspar agi'nase, canptothécin,
t opot ecan, apmrtd(mj|giu}¢amnnﬁegIUI@oeamm%rlmsi@|ner Ihyeeatiateinel 6QpFQﬂV||-de

oy sooeneoluihe, AEERF 4 RLEFIEE Fudl EUSEABHE BBl e o

ef fectbve a wéraghe ?i@@ﬁawgo%ﬁﬁﬁ@ré@né QrobsinENY @M theuioRline,
phar maceut i cal usabl e derivatives, solvates and stereoi soners thereof,

i ncl udi ng m M@%eeoianﬁm%dﬂethylamnner Himetbylaamite (Bprepylanineand &isanount of a
further nedi e ILQi ng an
eftecti ve anorosy ey iathe BromalarifeR 34 Bie iR ERRRE 0

phar maceut i cadpresestdrestdetion/at i ves, sol vates and stereoi soners thereof,
including mxtures thereof in all ratios, and an effective anount of a
further nedi canent active ingredient in dis- 5solved or |yophilised form
USE 10The 0,

i ngrodionts OTHS mrSAL e fvioR Uiicf Spfli BRCE e Sn BANRKE | 1

di seases in Wy groudSRE0 e quateanised esingregenty soth as (Cnds)allefl dtatides,0 t he use

of the conpounds accordin the i nve ceuti.cally usable
derivati vgg ? dPARTRIE g %leg?ﬂdsoﬁ@plyg%"r‘é %'tng/ @ElP” I%gﬁﬁnﬁ Xt ures
thereof in aid |(‘]é‘td|§§f-0 Wﬁ/ﬁQﬁlfaﬁé§%?é&%ﬁ?lé’&m?etﬂﬁda%w%dfd?é

he
treat nent of seas s In he i nhi I on, regulation and/ o?’ nmodul ati on
of HSP90 pl agslfate; §Ta-Cisalkyl halides, for example decyl dodecyl, lauryl, myristyl

-

15 and stearyl chloride, bromide and iodide; and aryl(C4-C,)alkyl halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

20 The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
\ nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
megiumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

25 amine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds according to the invention are
prepared by bringing the free base forrn into contact with a sufficient
amount of the desired acid, causing the formation of the salt in a conven-
30 tional manner. The free base can be regenerated by bringing the salt form
into contact with a base and isolating the free base in a conventional man-

ner. The free base forms differ in a certain respect from the corresponding



The present invention enconpasses the use of the conmpounds accordi ng 20to
the invention and/or physiologically acceptable salts and sol vates thereof
for the preparation of a medicanment for the treatnment of tunour diseases,
such as, for exanpl-e, fibrosarconma, nyxosarcona, |iposarcong,
chondr osar coma, osteogeni c sarcoma, chorgdonma, angi osarcons,

endot hel i osarcoma, Iynphangiosarcona, | ynphangi oendot hel i osar coma,

synovi oma, 25nesot helioma, Ewing's tunour, |eiosarcom, rhabdonyosarcons,
col on carci nonm, pancreatjc_cancer breast cancer, ovarian cancer prostate

cancer, squaﬁﬁﬁ§0r<§'é$ thesaplovith Frspashiceertain Physical Prowgtiaos) Hek 28 SOPHbma
Syri ngocar ci 'Bﬂﬁ'?mé Q%SHHﬁtsg'f@rQHﬁg)% ﬁ%éé%”iﬂ’th@‘i’tﬂ}énltlﬁﬁyh&ﬁé%rngr{%?alﬂzap' I'lary

adenocar ci nomas stadenocar ci no one nmarrow carci noma onchogeni c
carci nona, retferwisd torespointicethe teppedtiva, frds basedfcinsdherof. noma,
choriocarci noma, sem noma, enbryonic carcinoma, WIlms tunmour, .19
cervical cancer, testicular tunour, lung carcinoma, snmall-cell |ung

car ci ngna, bh%dﬁ@hu&ﬁé&'tﬁélr,marrﬁa&élh}f‘da@héggg bRPHRse- Ebauﬂﬁﬁsaﬁ@bfﬂfeytom

medul | obl ast ona, crani opharyngi onma, epen ma, pineal oma,
haemangi obl as:omrmundsmorchng]m:tr@rﬁayenﬁlorganwﬁmeg|wuthmuetafe|mr amrm mel a-

5 bl bl | k
oo vl SURR ERdkal Rt AN AR e AT B IR ox ORREARE S Tl i v al

di seases, Whesiged hfotiisi b sléaid?ﬁ’q%iaééﬁuﬁﬁ'rr%g}lﬁ%ufrﬁ%'ﬁ'dt&ﬁclgﬁwowﬁ’eﬁ%ﬁ' sting of
hepatltls type A, hepatitis type B, hepatitis type C, influenza, varicella,

adenovi rus, hegarie agings exe N%lﬂedlme(\l-whweneﬁmgg Shlnmmcalppechqhne
10( HSV+hl
LOLTEVION . B Sl o AR S AR L

echi novi rus, arbovirus, huntavirus, Coxsackie virus, munps virus, neasles
Vi rus, rubeIIa Vi rus, §O|IO vi rus, human |nnunodef|C|ency virus type 1

(HIV-1) and Rbedasensiditiorsals ehesidis Gampausis aqeordingie ke inventien are
i munosuppr eﬁf‘%{%} H%ytgrﬂ{bz,ﬁiﬁ{gﬁee a@df@%ﬁf&{bdt@#%ﬁ%% ype%’P%h as

rheumatoid a sepsi s |'e@ scl'erosrs bet es,

| upus eryt heUﬁtthSSlrQIBbmaﬁaﬂsmlgdhemﬁﬂmﬁm @frthetyaMh atcarestionalysti c
fi br03|1§ di seases assom ated with angi ogenesi s,, such as, for exanple,
r

di abeti'c ret MBI hihe HEEAGH MRS, reGﬁG%rﬁEQq by briaging the galtdagn éto2o
genesis; inf ESHa%Wntﬂ %‘P&é‘i@%ﬂdqgélg H%‘H‘rlé‘ﬁeg' ﬁﬁ’rﬁ%co?@&ﬁ%ﬁm franRERMOt i on of
rogenetic dis )

nerve regeneration; ases, suc or exanple,
scl er oder ma, Tpelfyes/asidtfosns dﬁ@mazelrhapumspectﬁr@msﬂwe oofre!sbendjlngesa,lt kel oi d

formati on, ters iti | .e hri t m)na rosis;, 25Th npounds
hocordi ng' t ofants Tsvesty B esmect foutaih RS Bal ropaties; Stélaas ol tor

cancer, tUunoy ng@f sevants; Tfé’r'fﬁlal \Pdﬂﬁé £8 iMEhtBChORBUE!, ?r'iéfsélwht abl e for

t unour .t herapy. The present o) urt hernore’ enconpasses the use of
the co oundst@wmacmrdesm)rﬁdotthe resmwecﬁneeamﬁd fornphiheredfogi cal | y
acceptabl e salts and sol vates thereof for the preparation of a nedi canent
for the protection of normal cells against toxicity caused by chenot herapy,

and for the ffrfaémBBlLn@according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses mulliple salts. Typical multiple salt forms
25 include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trinydrochloride, but this is not intended to repre-

sent a restriction.

With regard to that stated above, it can be seen that the expression “phar-
30 maceutically acceptable salt” in the present connection is taken to mean an
active ingredient which comprises a compound according to the invention

in the form of one of its salfs, in particular if this salt form imparts improved



50 diseases in which incorrect protein folding or aggregation is a
principal causal factor, such as, for exanple, scrapie, Creutzfeldt-Jakob
di sease, Huntington's or Alzheinmer's. 5The invention also relates to the
use of the conpounds according to the invention and/or physiologically
acceptabl e salts and solvates thereof fagp the preparation of a nmedi canent
for the treatnent of diseases of the central nervous system of

cardi ovascul ar di seases and cachexia. 10ln a further enbodi nent, the
invention also relates to the use of the com pounds according to the
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( resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandeiic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example

N-benzoyiproline or N-benzenesulfonylproline), or the various optically

29 active camphorsulfonic acids. Also advantageous is chromatographic
enantiomer resolution with the aid of an optically active resolving agent (for
example dinitrobenzoyiphenylglycine, cellulose triacetate or other deriva-
tives of carbohydrates or chirally derivatised methacrylate polymers immo-

% bilised on silica gel). Suitable eluents for this purpose are aqueous or alco-

holic solvent mixtures, such as, for example, hexane/isopropanol/ aceto-

hitrile, for example in the ratio 82:15:3.
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15for the pronotion of nerve regeneration, for inhibiting the growh of
cancer, tunour cells and tunour netastases, for the protection of nornal
cells against toxicity caused by chenot herapy, for the treatnent of

di seases in which incorrect protein folding or aggregation is a principal
causal factor. 20 The invention furthermore relates to the conpounds of the
formula | and pharmaceutically usable salts, tautoners and stereoi soners

t hereof, including m xtures thereof in all ratios, for use for the

treatment or _prevention of tumours, viral infections, malaria
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i nhibition thereof can be utilised In 5order to determne the inhibitory
activity of chahinassuwidls caecwmioregfurtbet betivenwgradients( Carreras et al. 2003,
Chiosis et al. 2002). In the specific case, a radioligand filter binding
test is used. The radioligand used here is tritiumlabelled

17-al 'yl am nqge! ideaamriufthetPdrel fldted®o médisarhkhistdoripising at fekit oAkl ows a
targeted search for inhibitors which interfere with 10t he ATP binding site.

Mat eri al Rec&RTINGMA aneeEtingigrymainventienrndex phagsaesutisdly psableye- .
151 °H O (3ol MERA0al SRRl s ALLAL UG il L,
HEPES, pH 7. @li ratiodylavis@itiorRBAeRciichits NnblorseiwantdsB (1 pm filter plate
(MI1lipore, MAFBNOB 50). 20 25
Pharmaceutical formuiations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per dos-
15 age unit. Such a unit can comprise, for example, 0.1 mg to 3 g, preferably
1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a compound
according to the invention, depending on the condition treated, the method
of administration and the age, weight and condition of the patient, or phar-
maceutical formulations can be administered in the form of dosage units
20 which comprise a predetermined amount of active ingredient per dosage
unit. Preferred dosage unit formutations are those which comprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof
of an active ingredient. Furthermore, pharmaceutical formulations of this
type can be prepared using a process which is generally known in the

25 pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any

desired suitable method, for example by oral (including buccal or sublin-

gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
30 vaginal or parenteral (including subcutaneous, intramuscular, intravenous

or intradermal) methods. Such formulations can be prepared using all proc-



30 Method The 96-well mcrotitre filter plates are firstly irrigated and
coated with 0.1% of polyethyleneimne. The test is carried out under the
foll owi ng conditions: Reaction tenperature 22C Reaction tinme: 30 mn.,
shaking at 800 rpm Test volume: 50 pl Final concentrations: 50 mM HEPES
HCl, pH 7.0, 5 mM MyC12, 0.01% (W v) of ,BSA HSP90: 1.5 pg/assay [3H 17AAG
0. 08 pM 53 At the end of the reaction, the supernatant in the filter
plate is renoved by suction with the aid of a vacuumnanifold (Miltiscreen
Separation System 5MIlipore), and the filter is washed twi ce. The filter
pl ates are tleeseskacwnen thmpharmmaamicammby(fdrmebmﬂa congbihimg)thed t h

scintillator (M croscint, 20, [Pac "% of control"” is determ ned from
the "counts 6&"’%“&5@'@@“’[W&hﬁ'@%e’(‘é\'mﬁ')"{tﬁéoféd%ao Ple of a compound is
calcul ated therefrom Table I HSP90 i nhibition by conpounds of the fornmula

| according to the invention Conpound No. |Cso
[ 2- Ani no- 6- ( Phgrackytical fgrenigtions a@agtﬁﬂdoﬂmadm}mhwmmwcan be admini-

ui nazel i n-4-yl1 d|h dr 0} sQi dol
a 3 s¥enled(as separa unlfs Ll 1%1 %xample capsuIAs 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-oil liquid emulsions.

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

15 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
20 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 giycol in solid form, can be added to the pow-

der mixture before the filling operation. A disintegrant or solubiliser, such

as, for example, agar-agar, calcium carbonate or sodium carbonate, may
25 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-
30 able binders include starch, gelatine, natural sugars, such as, for example,

glucose or beta-lactose, sweeteners made from maize, natural and syn-

thetic rubber, such as, for example, acacia, tragacanth or sodium alginate,
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carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubri-
cants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
and the like. The disintegrants include, without being restricted thereto,
starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-
lating or dry-pressing the mixture, adding a lubricant and a disintegrant and
pressing the entire mixture to give tablets. A powder mixture is prepared by
mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-
erator, such as, for example, a quaternary salt, and/or an absorbent, such
as, for example, bentonite, kaolin or dicalcium phosphate. The powder mix-
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
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 [ubricated
mixture is then pressed to give tablets. The compounds according to the
invention can also be combined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or dry-
pressing steps. A transparent or opaque protective layer consisting of a
shellac sealing layer, a layer of sugar or polymer material and a gloss layer
of wax may be present. Dyes can be added to these coatings in order to be
able to differentiate between different dosage units.

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

artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
10 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-

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

20
The compounds according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using
monocional antibodies as individual carriers to which the compound mole-
cules are coupled. The compounds can also be coupled to soluble poly-

25 mers as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-
lysine, substituted by palmitoyl radicale. The compounds may furthermore
be coupled to a class of biodegradable polymers which are suitable for

30 achieving controlled release of a medicament, for example polylactic acid,

poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
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acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or am-

phipathic block copolymers of hydroge!s.

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 (1986).

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

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the 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 suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle
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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 raists, 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-agqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary.

Injection solutions and suspensions prepared in accordance with the recipe

can be prepared from sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned

constituents, the formulations may also comprise other agents usual in the
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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

S 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 formulatior: 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 treat-

10 ment is generally in the range from 0.1 to 100 mg/kg of body weight of the
recipient (mammal) per day and particularly typically in the range from 1 to
10 mg/kg of body weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and 700 mg, where
this amount can be administered as an individual dose per day or usually in

15 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
determined as the fraction of the effective amount of the compound accord-
ing to the invention per se. It can be assumed that similar doses are

20 suitable for the treatment of other conditions mentioned above.

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

25 all ratios, and at least one further medicament active ingredient.

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

30 receptor inhibitors, including robozymes and antisense which are directed
to VEGF receptors, and angiostatin and endostatin.
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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, podophyllotoxin or podophyliotoxin
derivatives, such as, for example, etoposide, etoposide phosphate or teni-
poside, melphalan, vinblastine, vincristine, leurosidine, vindesine, leurosine
and paclitaxel. Other preferred antineoplastic agents are selected from the
group estramustine, carboplatin, cyclophosphémide, 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.

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 am-
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poules, each containing 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 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 mammails, in particular for humans, in the treatment of diseases in
which HSP90 plays a role.

The invention thus relates to the use of the compounds according to the
invention, and pharmaceutically usable derivatives, solvates and stereo-
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 HSPS0 plays a role.

The present invention encompasses the use of the compounds according
to the invention and/or physiologically acceptable salts and solvates thereof
for the preparation of a medicament for the treatment of tumour diseases,
such as, for example, fibrosarcoma, myxosarcoma, liposarcoma, chondro-
sarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endothelio-
sarcoma, lymphangiosarcoma, 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,
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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, vari-
cella, adenovirus, herpes simplex type | (HSV-1), herpes simplex type |l
(HSV-II), cattle plague, rhinovirus, echovirus, rotavirus, respiratory syncytial
virus (RSV), papillomavirus, papovavirus, cytomegalovirus, echinovirus,
arbovirus, huntavirus, Coxsackie virus, mumps virus, measles virus, rubeila
virus, polio virus, human immunodeficiency virus type | (HIV-l) and human
immunodeficiency virus type 1l (HIV-11);

for immunosuppression 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, haemangiomas, 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 fibrosis;

The compounds according to the invention can inhibit, in particular, the
growth of cancer, tumour cells and tumour metastases and are therefore

suitable for tumour therapy.

The present invention furthermore encompasses the use of the compounds
according to the invention and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the protection of nor-

mal cells against toxicity caused by chemotherapy, and for the treatment of
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diseases in which incorrect protein folding or aggregation is a principal
causal factor, such as, for example, scrapie, Creutzfeldt-Jakob disease,

Huntington's or Alzheimer's.

The invention also relates to 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 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-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for HSP90 modu-
lation, where the modulated biological HSP90 activity causes an immune
reaction in an individual, protein transport from the endoplasmatic reticu-
lum, recovery from hypoxic/anoxic stress, recovery from malnutrition,
recovery from heat stress, or combinations thereof, and/or where the dis-
order is a type of cancer, an infectious disease, a disorder associated with
disrupted protein transport from the endoplasmatic reticulum, a disorder
associated with ischaemia/reperfusion, or combinations thereof, where the
the disorder associated with ischaemia/reperfusion is a consequence of
cardiac arrest, asystolia and delayed ventricular arrhythmia, heart opera-
tion, cardiopulmonary bypass operation, organ transplant, spinal cord
trauma, head trauma, stroke, thromboembolic stroke, haemorrhagic stroke,
cerebral vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epi-
leptic fit, anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's
disease, Huntington's disease, amyotrophic lateral sclerosis (ALS) or neo-

natal stress.

In a further embodiment, the invention also relates to the use of the com-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for the treatment

of ischaemia as a consequence of cardiac arrest, asystolia and delayed
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ventricular arrhythmia, heart operation, cardiopulmonary bypass operation,
organ transplant, spinal cord trauma, head trauma, stroke, thromboembolic
stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-
mia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

trophic lateral sclerosis (ALS) or neonatal stress.

The invention refates to the compounds of the formula | and pharmaceuti-
cally usable salts, tautomers and stereoisomers thereof, including mixtures
thereof in all ratios, for use for the trealment or prevention of tumour dis-
eases, viral diseases, for immunosuppression in transplants, inflammation-
induced diseases, cystic fibrosis, diseases associated with angiogenesis,
infectious diseases, autoimmune diseases, ischaemia, fibrogenetic dis-
eases,

for the promotion of nerve regeneration,

for inhibiting the growth of cancer, tumour cells and tumour metastases,
for the protection of normal cells against toxicity caused by chemotherapy,
for the treatment of diseases in which incorrect protein folding or aggrega-

tion is a principal causal factor.

The invention furthermore relates to the compounds of the formula | and
pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios, for use for the treatment or preven-
tion of tumours, viral infections, malaria, transplant-rejection reactions,
inflammatory diseases, multiple sclerosis, Alzheimer's, rheumatoid arthritis,
asthma, COPD, type 1 diabetes, lupus. psoriasis, cystic fibrosis, diabetic
retinopathy, haesmangioma, endometritis, angiogenesis-induced diseases,

and for the treatment of cardiovascular diseases or cachexia.
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Test method for the measurement of HSP90 inhibitors

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

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

Material

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

[3H]17AAG (17-allylaminogeldanamycin, [allylamino-2,3-°H. Specific activ-
ity: 1.11x10'2 Bg/mmol (Moravek, MT-1717);

HEPES filter buffer (50 mM HEPES, pH 7.0, 5 mM MgCl2, BSA 0.01%)
Multiscreen FB (1 um) filter plate (Millipore, MAFBNOB 50).

Method

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

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

Reaction time: 30 min., shaking at 800 rpm

Test volume: 50 pl

Final concentrations:

50 mM HEPES HCI, pH 7.0, 5 mM MgCI2, 0.01% (w/v) of BSA
HSP90: 1.5 pg/assay

[BH]17AAG: 0.08 uM.
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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).

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

IC-50 value of a compound is calculated therefrom.

Table |
HSPOO0 inhibition by compounds of the formula | according to the invention

Compound No. ICs0

[2-Amino-6-(2-{[(2-hydroxyethyl)methylamino]methyl}phenyl)- A
quinazolin-4-ylj-(1,3-dihydroisoindol-2-yl)methanone

[2-Amino-B-(2-{[ethyl-(2-hydroxyethyl)amino]methyl}phenyl)- A
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

O .

S Tes
Pale®
N=(

NH,




N {2- Am no-6-12-((S)-3-fluoropyrrolidin-1-ylnmethyl)phenyl]quinazolin-4-
y1l)- (1, 3-di hydroi soi ndol-2-y1) net hanone A ---"NNII N Fr----/ N.=
58 (2- Am no-642((R)-2-met hyl pyrrolidin-21-yl net hyl)phenyli qui nazol i n-4-
y1)- (1, 3-di hydroi soi ndol-211) met hanone A

54

{2-Amino-6-[2-(4-hydroxypiperidin-1-ylmethyl)phenyllquinazolin-4-yl}- A
(1,3-dihydreoiscindol-2-yl)methanone

§ ) TS
5 HOCN \N

N

=
NH,

{2-Amino-6-[2-(tert-butylaminomethyl)phenyllquinazolin-4-yi}-(1,3- A

dihydroiscindei-2-yhmethanone

10
15 [2-Amino-6-(2-pyrrolidin-1-ylmethylphenyl)quinazolin-4-yl}-(1,3- A
dihydroisoindol-2-ylmethanone
) .
e s
2N
20 N=<

NH,

{2-Amino-8-[2-(2-methylpyrrolidin-1-ylmethyl)phenyl]lquinazolin-4-yl}- A
{1,3-dihydroisoindol-2-yl)methanone

7 4
25 E;N :zN “G@

NH,

30
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{2-Amino-6-[2-(3-hydroxymethylpyrrolidin-1-yimethyl)phenyl]- A
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

40
5 HO\/ljJ\N \N N(j@
v~

NH,

{2-Amino-6-[2-(3-hydroxypyrrolidin-1-ylmethyi)phenyl]quinazolin-4-yl}- A
(1,3-dihydroisoindol-2-yl)methanone

() Vae
POe S
N

10

N

:<
NH,

15

{2-Amino-8-[2-(3-aminopyrrolidin-1-yimethyl)phenyljquinazolin-4-yl}- A
(1,3-dihydroisoindol-2-yl)methanone

7
PeEacS 0
=

NH,

20

(2-Amino-6-{2-[(ethylmethylamino)methyl]phenyl}quinazolin-4-yl)-(1,3- A

dihydroisoindol-2-yl)methanone

25

30



N-= NH2
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(2- Am no- 6[ 4-fl uor o- 2- (2- net hyl pyrrolidin-1-yl net hyl) phenyl I -

411

[2-Amino-6-(2-diethylaminomethylphenyl)quinazolin-4-yl}-(1,3- A
dihydroisoindol-2-yl)methanone
N-Methyl-1-{2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)- A
quinazolin-6-yl]benzyl}pyrrolidine-2-carboxamide
N-{2-Hydroxyethyl)-1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl) A
quinazolin-6-yl]benzyl}pyrrolidine-2-carboxamide
[2-Amino-6-(2-cyclopropylaminomethyiphenyl)quinazolin-4-yl]-(1,3- A

dihydroisoindol-2-yl)methanone

N-
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{2- Am no-612-(tert-butyl am nonet hyl)-5-fl uorophenyl ] qui nazol i n-4-y1}-

(1, 3-di hydroi soi ndol-2-yl ) met hanone F A 41* |. N
57
[2-Aminc-6-(2-cyclobutylaminomethylphenyl)quinazolin-4-yl}-(1,3~ A

dihydroisoindol-2-yl)methanone

0 4

O

5 N C "‘@@
74 \N

N=(

NH,

{2-Amino-6-[2-(3,3-diflucropyrrolidin-1-ylmethyl)phenyl]quinazolin-4- A
yl}-(1,3-dihydroiscindol-2-yl)methancne

_, 10
[ O )
N
S oy
N

_<N
NH,
15
{2-Amino-6-[2-(2,5-dimethylpyrrolidin-1-ylmethyi)phenyllquinazolin-4- A
yl}-(1,3-dihydroisoindol-2-ylymethanone
20

{2-Amino-6-[2-({8)-3-flucropyrrolidin-1-ylmethyl)phenyl]lquinazolin-4- A
yi}-(1,3-dihydroiscindol-2-yl)methanone

25 O o
S at®
N

:<N

NH

2 | |

30
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{2-Amino-6-2-((R)-2-methylpyrrolidin-1-ylmethyl)phenyl]quinazolin-4- A
yl}-(1,3-dihydroisoindol-2-yl)methanone

)
5 CN N:@
N

N
=(
NH,

{2-Amino-6-[2-(tert-butylaminomethyl)-4-fiuorophenyllquinazolin-4-yl}- A
(1,3-dihydroiscindoi-2-yl)methancne
10 F

)
50
- b,

15 NH,

{2-Amino-8-[4-fluoro-2-(2-methylpyrrolidin-1-ylmethyl)phenyl]- A
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone
F

O
2 O oy
2NN
N=(
NH,
{2-Amino-6-[5-fluoro-2-(2-methylpyrrolidin-1-ylmethyl)phenyl]- A
25 quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

F‘

()
oy
30 N=

NH, |




N 12- Am no- 6- (2-{[ bi s-(2- hydroxyet hyl ) am nc] net hyl | phenyQqui nazol i n-
4-y1]-(1, 3-di hydr oi soi ndol-2-yl)net hanone A HO 411 NNle /il/"N HO N
{2- Am no-642-((S)-2-net hyl pyrrolidin-1-yl net hyl)phenyliqui nazoli n-4-

y1)- (1, 3-di hydroi soi ndol- 2- yOret hanone A

59

{2-Amino-8-[2-(tert-butylaminomethyl)-5-fluorophenyl]quinazolin-4-yi}- A
(1,3-dihydroisoindol-2-ylymethanone
F

0
5 kll N
=
N=(
NH,
2-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carhonyl)quinazolin-6-yl]- A
10 benzylamino}acetamide

15

[2-Amino-6-(2-{[bis-(2-hydroxyethyl}amino]methyl}phenyl)quinazolin- A
4-yl-(1,3-dihydroisoindol-2-ylymethanone

HO,
W,
20 \—\N ) N:(j
o ~\<
=

NH,

{2-Amino-6-[2-((S)-2-methylpyrrolidin-1-yImethy!)phenyllquinazolin-4- A
yli}-(1,3-dihydroisoindol-2-yl)methanone

25
A Sy
N N
Dl
N

:<

NH,

30
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(2- Ami no-6-{2-[ (cycl opropyl nmet hyl am no) net hyl ] phenyl } qui nazol i n- 4-
yl)- (1, 3-di hydroi soi ndol - 2- Anet hanone A° 0 NN/ 11
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(2-Amino-6-{2-[(cyclopropylmethylamino)methyl]phenyl}quinazolin-4- A
yl)-(1,3-dihydroisoindol-2-ylymethanone
9o 00
N N
5 S
7 N
N=(
NH,
(2-Amino-8-{2-[(ethylmethylamino)methyl]-5-fluorophenyl}quinazolin- A
4-yl)-(1,3-dihydroisoindol-2-yl)methanone
10
15
{2-Amino-6-[5-fluoro-2-(4-methylpiperazin-1-ylmethyl)phenyl]- A
quinazolin-4-yi}-(1,3-dihydroisoindoi-2-ylymethanone
20
{2-Amino-6-[4-fluoro-2-{(4-methylpiperazin-1-ylmethyl)phenyl]- A
25 quinazolin-4-yl}-(1,3-dihydroisoindoi-2-yh)methanone
F
O
(O 0
%
7 N
30 N=
NH,




N (2- Am no-6-{2-[ (et hyl net hyl am no) net hyl ] - 5-f | uor ophenyl } qui nazol i n-
4-y1)-(1, 3-di hydroi soi ndol-2-yl)nethanone F Allik \N Ne 2 N-
{2- Am no- 645-f | uor o- 2- (4- et hyl pi perazi n- 1-yl met hyl ) phenyl y
qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol- 2- Anet hanone F A |1
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[2-Amino-6-(2-{[ethyl-(2-hydroxyethyl}aminolmethyl}-5-fluorophenyl)- A
quinazolin-4-yl]-(1,3-dihydroiscindol-2-y[)methanone
5
{2-Amino-6-[2-(tert-butylaminomethyl}-4,5-difluorophenyllquinazolin- A
_ 10 4-yl}-(1,3-dihydroiscindol-2-yl)methanone
(" .
15
(2-Amino-6-{2-[(ethylmethylamino)methyl}-4,5-difiuorophenyl}- A
quinazolin-4-yl)-(1,3-dihydroiscindol-2-yl)methanone
20
[2-Amino-6-(2-diethylaminomethyl-4,5-difluorophenyl}quinazolin-4-yl}- A
25 (1,3-dihydroisoindol-2-yl)methanone
30
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{2- Am no- 6- p-f | uoro- 2- (4- met hyl pi perazin-1-yl nethyl)p
qui nazolin-4-y1}-(1, 3-di hydroi soi ndol-2-yOret hanone F A Il -NN\il
62
[2-Amino-6-(4,5-difluoro-2-pyrrolidin-1-yimethylphenyl)quinazolin-4- A
yl]-(1,3-dihydroisoindol-2-yl)methanone
{2-Amino-6-[2-(2,5-dimethylpyrrolidin-1-yimethyl}-4,5-diflucrophenyl]- A
guinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
{2-Amino-8-[4,5-difluoro-2-(2-methylpyrrolidin-1-ylmethyi)phenyl]- A
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone
F F
7
O
7
N=(
NH,
(2-Amino-6-{2-[(tert-butylmethylamino)methyl]-4,5-difluorophenyl}- A

25

30

quinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone
F F

L8
~ =<

NH,
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{2-Amino-6-[4,5-difluoro-2-(4-methylpiperazin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-y!)methanone

[2-Amino-6-{2-diethylaminomethy!-5-fluorophenyl)quinazolin-4-yl}-
(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[5-fluoro-2-(4-hydroxypiperidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
F

50
HO—<___>N \N NC@
N

:<

NH,

{2-Amino-6-[6-(tert-butylaminomethyl)benzo-1,3-dioxol-5-yl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
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64
[2-Amino-6-(2-hydroxymethyl-4,5-dimethoxyphenyl)quinazolin-4-yl]- B
(1,3-dihydroisoindol-2-ylymethanone
[2-Amino-6-(2-aminomethyl-4,5-difluorophenyl)quinazolin-4-y1-(1,3- A
dihydroiscindol-2-yl)methancne
3-Amino-N-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin A
6-yl]-4,5-diflucrobenzyl}propionamide
N-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,54 A

25

30

diflucrobenzyl}-3-dimethylaminopropionamide




N [ 2- Am no- 6- ( 2-di et hyl am nonet hy1- 4, 5-di f| uor ophenyl ) qui nazol i n-4-yl] -
(1, 3-di hydroi soi ndol-2-yl ) nmet hanone FF A se --\ 0 NN Il \ N 62
[ 2- Am no- 6- (4, 5-di fl uoro-2-pyrrolidin-1-yl net hyl phenyQqui nazol i n- 4-
y1] - (1, 3-di hydr oi soi ndol - 2- ypnet hanone
65

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5- A

diflucrcbenzyl 3-aminopropionate

{2-Amino-6-[2-(3-dimethylaminopropoxymethyl)-4,5-diflucrophenyl]- A
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone
FF

o \NNS: }

10

{2-Amino-6-[2-(2-dimethylaminocethoxymethyl)-4,5-difiuorophenyl]- A
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methancne
FF

20 W,

0
O N
i (,
v~

NH,

{2-Amino-6-[2-(3-aminopropoxymethyl)-4,5-diflucrophenyl]quinazalin- A
25

4-yl}-(1,3-dihydroiscindol-2-yl[}methanone

30
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m et hyl

{2-Amino-6-[4,5-difluoro-2-(2-hydroxyethoxymethyl)phenyllquinazolin- A
4-yi}-(1,3-dihydroisoindol-2-yl)methanone
5
[2-Amino-6-(4,5-difluoro-2-{2-[2-(2-hydroxyethoxy)ethoxylethoxy- A
methyl}phenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone
10
F
F N
SN
PN
15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5- A
difluorobenzyl (8)-2,5-diaminopentanocate
20
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl}quinazolin-6-yl}-4,5- A
difluorobenzyl 3-dimethylaminopropionate
25

30

pyrro
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n-1 -y | meth yl) phenyll-

qui nazol i n-4-y1}-(1, 3-di hydroi soi ndol-2-yl ) net hanone FF A 11 N IP N
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2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-4,5- A
difiuorobenzyl 2,6-diaminohexanoate
5
H,N
. [2-Amino-6-(2-aminooxymethyl-4,5-difluorophenyl)quinazolin-4-y|]- A
10 (1,3-dihydroisoindol-2-ylymethanone
15
Mono-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]- A
4 5-difluorobenzyl} phosphate
20
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyhquinazolin-6-yl}-4- A
25 fluorobenzyl 2,6-diaminohexanocate
H,N
30
H N
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N

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazoiin-6-yl]-4,5-
difluorobenzyl di-tert-butyl phosphate

FF

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yi]-4,5-
difluorobenzyl 2-amino-4-methylpentanoate
F F

w_p 87
O
>ﬂo O N@@
7/ ™\
N

NH,

2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-yl]-4,5-
difluorobenzyl 2,2-dimethylpropionate

N -



Nle _NN\/ 411 N=(
[ 2- Am no- 6- ( 2- di et hyl am nonet hy1- 5-f | uor ophenyQqui nazol i n-411] -
(1, 3-di hydroi soi ndol-2-yl)methanone F A It --\''SI NN _1

69

2-[2-Amino-4-(1,3-dihydroisocindole-2-carbonyl)quinazolin-6-y(]-4,5-
difluorobenzyl 8-tert-butoxycarbonylaminohexanoate
5
a:
IN
O H
10 2-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-
difiuorobenzyl} 1-tert-buty! (S)-pyrrofidine-1,2-dicarboxyiate
15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-ylJbenzyl
(8)-2,6-diaminohexanoate
20
H,N
25 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyi)quinazolin-6-yl]-4,5-
difluorobenzyl (S)-pyrrolidine-2-carboxylate
30




[T\ N=--( {2-Am no-6[5-fluoro-2-(4-hydroxypiperidin-1-ylnethyl)phenyl]-
qui nazolin-4-yl1)-(1, 3-di hydroi soi ndol-2-yQOret hanone F A |IP HO (NN /
N {2- Ami no- 646- (tert-butyl am nonet hyCbenzo- 1, 3-di oxol -5-y11-
qui nazol i n-4-y1)-(1, 3-di hydroi soi ndol- 2- Anet hanone cr-0
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|C50: 10 nM -1 ],I.M=A
1uyM-10pM =B
> 10 uM =C

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

and/or by crystallisation.

LC-MS conditions
15

The LC/MS measurements are carried out using an HP 1200 series Hew-
lett Packard system having the following features: ion source: electrospray
(positive mode); scan: 100-1000 m/e; fragmentation voltage: 60 V; gas
temperature: 300°C, UV: 220 nm.

20
Flow rate: 2.4 ml/min.
Column: Chromolith SpeedROD RP-18e 50-4.6
Solvent: LiChrosolv grade from Merck KGaA

25 Solvent A: H>0 (0.05% of formic acid)
Solvent B: ACN (0.04% of formic acid)

"Standard" gradient;

4% of B — 100% of B: 0 min to 2.8 min
30 100% of B: 2.8 min to 3.3 min

100% of B — 4% of B: 3.3 min to 3.4 min



A 410.# |11 64

[ 2- Am no- 6- ( 2- hydr oxynet hy1-4, 5- d|nethoxyphenyOqU|nazoI|n 4-yl] -

(1, 3-di hydroi soi ndol1-2-yl ) met hanone ollit 400 N 0 N HONNH2 B
[ 2- Ami no- 6- ( 2- am nonet hy1- 4, 5-di f| uor ophenyQqui nazol i n-4-y1]-(1, 3-

di hydr oi soi ndol-2-yl ) net hanone I D 401 4G} A

3- Am no- N-{2-[ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-y1l1-4, 5-di fl uorobenzyl } propi onam de FF A

"Polar" gradient;
0% of B: 0 min to 0.5 min
0% of B — 100% of B: 0.5 min to 2.6 min
100% of B: 2.6 min to 3 min
5 100% of B — 10% of B: 3 min to 3.1 min

"Nonpolar" gradient:
20% of B — 100% of B: 0 min to 2.8 min
100% of B: 2.8 min to 3.3 min

10 100% of B — 20% of B: 3.3 min to 3.4 min
if nothing further is stated regarding the retention time, "standard" gradient is
used.
15
20
25

30



4. N O

N-

N-{242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-
di f | uor obenzy1} - 3- di met hyl ami nopropi onamide F NHA 65 .

2-[ 2- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y1] - 4, 5-
di fl uorobenzyl 3-a m i nopropi onate 72
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General synthesis schemes:

Scheme 1
0
O I R1 R2
i
Ty — "
N N HN
H 0
| 2
R1
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o

Scheme 2: Phenylquinazoline syntheses

method A
R4
R3
B,OH L
i
R5\)i( OH
R6




FF 0 4. H2N-- \ _/Nao 0111P NK A {2- Am i no-6-[ 2-(3-di nmet hyl am

I nopr opoxynet hyl ) -4, 5-di fl uorophenyl L

qui nazolin-4-y1)-(1, 3-di hydroi soi ndol- 2- pnet hanone FF N I. A 1]
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N___
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method B
I15I| R2 R1
R2 R1
R4 Q\ O N
?
R3 o-B Sy Ré
Br N//kNHz

R5._

I ol

R6

Synthesis in accordance with Scheme 1

tert-Butyl 5-iodo-2,3-dioxo-2,3-dihydroindole-1-carboxylate ("2")

@:& L e — O\J?:
’ A

50 g of 5-iodo-1H-indole-2,3-dione are dissolved in 500 ml of THF, cooled to
10°C, and 43.97 g of di-tert-butyl dicarbonate are added. The mixture is stirred
at 23°C for 16 h and subsequently evaporated to dryness in vacuo. The resi-
due is taken up in petroleum ether and THF and crystallised at -20°C. The
resultant yellow solid is filtered and dried at 30°C in a drying cabinet. Yield:
62.41 g of tert-butyl 5-iodo-2,3-dioxo-2,3-dihydroindole-1-carboxylate; |L.C-MS

retention time: 2.11 min.



[ N=- - ( {2- Am no- 6- 12- ( 2-di net hyl a m noet hoxynet hyl ) - 4,
qui nazolin-4-yl1)-(1, 3-di hydroi soi ndol-2-yOretha FF 5-d ifluorophenst none N
P A . -NO "
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tert-Butyl {2-[2-(1,3-dihydroisoindol-2-yl)-2-oxoacetyi]-4-iodophenyl}-

carbamate ("3")

e T o
s

A

10
62.41 g of tert-butyl 5-iodo-2,3-dioxo-2,3-dihydroindole-1-carboxylate are dis-
solved in dried THF, and 18.98 ml of 2,3-dihydro-1H-isoindole are added. The
mixture is stirred at 25°C for 30 min, evaporated to dryness in vacuo, and the
15 residue is triturated with petroleum ether, filtration gives 82.3 g of tert-butyl
{2-[2-(1,3-dihydroisoindol-2-yl)-2-oxoacetyl]-4-iodophenyl}carbamate (beige
solid); LC-MS retention time: 2.63 min;
"H NMR (500 MHz, DMSO-ds/TFA-d1): & [ppm] 8.014 (d, 1H), 7.962 (dd,
1H), 7.913 (d, 1H), 7.391 (d, 1H), 7.326-7.292 (m, 3H), 4.901 (s, 2H), 4.872
20 (s, 2H), 1.398 (s, OH).
(2-Amino-6-iodogquinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone ("4")
O N/:Q
25 !
0
N + /\Si’N\\\N,Sl/ —
K=o
M-
30

24.50 g of tert-butyl {2-[2-(1,3-dihydroisoindol-2-yl)-2-oxoacetyl]-4-iodo-

phenyilcarbamate are dissolved in 500 ml of acetonitrile under argon.



\ N {2- Am no- 642- ( 3- am nopr opoxynet hyl ) -4, 5-di f | uor ophenyl ] qui nazol i n-
4-y1)-(1, 3-di hydr oi soi ndol - 2- yOret hanone H2N0 A N 66

{2- Am no-6-[ 4, 5-di fl uoro- 2- (2- hydr oxyet hoxynet hyl ) phenyl ] qui nazol i n-
4-y1}- (1, 3-di hydroi soi ndol- 2- yOret hanone el HO.Oill N
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0.756 g of caesium fluoride is added, and 16.887 ml 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 400 mi of
dichioromethane are added. After addition of 400 ml of hydrochloric acid
(1N), the product precipitates out as white solid; vield: 14 g of (2-amino-6-
iodoquinazolin-4-yl)-(1,3-dihydroisoindol-2-ylymethanone; LC-MS retention
time: 1.66 min;

'H NMR (500 MHz, DMSO) 8.143 (d, 1H), 7.957 (dd, 1H), 7.451 (d, 1H),
7.361-7.256 (m, 4H), 7.213 (s, 2H), 4.993 (s, 2H), 4.745 (s, 2H).

[2-Amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone ("5")

I 0
[ + N T
A o O

L

N™ "NH, N/J\NHZ

10 g of (2-amino-6-iodoquinazolin-4-yi)-(1,3-dihydroisoindol-2-yl)methanone
("4"} are dissolved in 500 ml of dimethyl sulfoxide under argon atmosphere.
6.1 g of bis(pinacolato)diboron, 8.017 g of potassium acetate and 981 mg of
[1,1"-bis(diphenylphosphino)ferrocene]palladium(ll) dichloride are added to
this solution, and the mixture is heated at 80°C for 60 min. After cooling,

250 ml of diethyl ether are added to the mixture, which is then extracted four
times against 100 ml of water each time. The combined organic phases are
dried over sodium sulfate, filtered, and the filtrate is evaporated until a red oil
is present. This oil is triturated with acetonitrile, with pale-beige crystals being
formed. The precipitate is fittered and dried at 50°C in a drying cabinet for
12 h. The resultant product is reacted further without further purification.
Yield: 6.45 g (65%) of [2-amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;



A lik

(2- Ami no-6- (4, 5-di fl uoro-2-{2-[2-(2-hydroxyet hoxy) et hoxyl et hoxy-
met hyl } phenyl ) qui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2- yOret hanone
401 HO®OO,--,., "..040 A It N

212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2-car krgnyl ) qui nazol i n-6-y1] -4, 5-
di fl uorobenzyl (S)-2,5-di am nopentanoate FE N io
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LC-MS retention time: 2.08 min;

"H NMR (400 MHz, DMSO-ds/TFA-d4) & [ppm] 8.38 (d, J = 0.6, 1H), 8.29 (dd,
J=84,12 1H),7.78 (d, J=8.5, 1H),7.45 (d, J=7.3, 1H), 7.33 (dt, J = 15.1,
6.5, 2H), 7.24 (d, J = 7.2, 1H), 5.11 (s, 2H), 4.92 (s, 2H), 1.33 (s, 12H).

Scheme 2, Method A

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yllbenz-

aldehyde
0
Os N H
| + HO.
) b —
P OH
N™ NH,

1 g of (2-amino-6-iodoquinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone
are dissolved in 10 ml of ethanol. 468.3 mg of 2-formylphenylboronic acid,
664 mg of potassium carbonate, 58.9 mg of [1,1'-bis(diphenylphosphino)-
ferrocenelpalladium(ll) dichloride and 3 ml of water are added to this solu-
tion, and the mixture is heated at 130°C under argon for 30 min. During this
time, a precipitate forms, which is filtered and dried at 50°C in a drying
cabinet for 12 h. The resultant product is reacted further without further
purification. Yield 910 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbon-
yl)quinazolin-6-yljbenzaldehyde; LC-MS retention time: 1.86 min.



A 4.

NH2 N-

242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-
di fl uorobenzyl 3-di et hyl am nopropi onate FF A
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[2-Amino-6-[2-(hydroxymethyl)phenyl]quinazolin-4-yllisoind olin-2-ylmethanone
("A1 H)

100 mg of {2-amino-6-iodoquinazolin-4-yl)-(1,3-dihydroisoindot-2-yl)metha-
none are dissolved in 2 ml of ethylene glycol dimethyl ether. 48 mg of 2-
hydroxymethylphenyiboronic acid, 66 mg of potassium carbonate, 14 mg of
[1,1"-bis(diphenylphosphino)ferrocene]palladium(il) dichloride and 50 pl of
water are added to this solution, and the mixture is heated at 130°C under
argon for 30 min. The hot mixture is filtered off through Celite, and the
solfution is evaporated to dryness under reduced pressure. The reddish
residue obtained is triturated with acetonitrile, during which a beige solid
precipitates out. This is filtered, washed with acetonitrile and dried over-
night at 40°C in a drying cabinet.

Yield: 16 mg (17%) of [2-amino-6-[2-(hydroxymethyl)phenyljquinazolin-4-
yllisoindolin-2-ylmethanone; HPLC retention time: 1.83 min;

'H NMR (400 MHz, DMSO-de/TFA-d+) & [ppm] 8.18 — 8.11 (m, 2H), 7.87 (d,
J=9.2 1H),761(d, J=7.5,1H), 7.48-7.28 (m, 6H), 7.26 (d, J=7.0,
1H), 5.04 (s, 2H), 4.87 (s, 2H), 4.40 (s, 2H).

[2-Amino-6-[5-flucro-2-(hydroxymethyl)phenyljquinazolin-4-yl)isoindolin-2-
yimethanone ("A2")




"N/ \4.
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10.405 g of (2-amino-6-iodoguinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)metha-
none are dissolved in 450 ml of ethanol. 5 g of 5-fluoro-2-hydroxymethyi-
phenyiboronic acid, 10.4 g of potassium carbonate, 1 g of [1,1-bis(diphenyl-
phosphino)ferrocene]palladium(ll} dichloride and 450 pl of water are added to
this solution, and the mixture is heated at 100°C under argon for 1 h. The hot
mixture is filtered off through Celite, and the filter cake is rinsed with 500 ml of
hot ethanol. The filfrate is evaporated to dryness in vacuo, and the reddish
residue obtained is triturated with 50 ml of acetonitrile, during which a beige
solid precipitates out. This is filtered, washed with 20 ml of acetonitrile and
dried at 40°C in a drying cabinet for 16 h

Yield: 8.7 g (94%} of [2-amino-6-[5-fluoro-2-(hydroxymethyl)phenyllquinazotin-
4-y|lisoindolin-2-ylmethanone; HPLC retention time: 1.92 min;

"H NMR (500 MHz, DMSO-d¢/TFA-d/} & [ppm] 8.14 — 8.08 (m, 2H), 7.82 (dd, J
=7.8,16,1H), 7.58 (dd, J = 8.6,6.1, 1H), 7.41 {d, J = 7.2, 1H), 7.33 - 7.25
(m, 2H), 7.24 - 7.18 (m, 2H}), 7.13 (dd, J = 9.8, 2.7, 1H), 4.98 (s, 2H), 4.82 (s,
2H}, 4.31 (s, 2H).

[2-Amino-6-[2-(methylaminomethyl)phenyllquinazolin-4-yllisoindolin-2-yl-
methanone ("A3")

a)
OI HNT
HO..
5 HO..
OH on

500 mg of 2-formylphenylboronic acid are dissolved in 5 ml of methanol.
628 yl of methylamine (33% in ethanol) are added to this solution, the mix-
ture is cooled to 0°C, and 63 of sodium borohydride are added. The mixture
is stirred at 22°C for 1 h, 10 ml of water are added, and the mixture is
washed 3 times with 10 ml of ethyl acetate each time. The combined

organic phases are dried over sodium sulfate, filtered, and the filtrate is



67 242- Am no-4- (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1) -4, 5-
di fl uorobenzyl 2, 6-di am nohexanoate FF 1 C 4. 401 N . N

R- Ami no- 6- ( 2- am nooxymet hy) - 4, 5-di f | uor ophenyQqui nazol i n-4-y11-

(1, 3-di hydroi soi ndol- 2-yl ) nmet hanone
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evaporated to dryness. The solid obtained is employed in the following
reaction without further purification.
Yield: 400 mg (73%) of 2-methylaminomethylphenylboronic acid; LC-MS

retention time: 0.34 min ("polar" gradient).

b)
HN"

O N Os N

'\C\I\ " Ho O
N ~ —_— \N

T @
o~
N™ "NH, OH rqu N/)\NHZ

100 mg of (é-amino-B-iodoquinazolin—4—y|)—(1 ,3-dihydroisoindol-2-ylymetha-
none are dissolved in 2 ml of ethanol. 79 mg of 2-methylaminomethylphenyl-
boronic acid, 66 mg of potassium carbonate, 6 mg of [1,1"-bis(diphenylphos-
phino)ferrocene]palladium(ll) dichloride and 450 pl of water are added to this
solution, and the mixture is heated at 100°C under argon for 1 h. The hot
mixture is filtered off through Celite and rinsed with 500 m! of hot ethanol. The
reaction mixture is evaporated to dryness under reduced pressure, dissolved
in 2 m| of DMSO, filtered and chromatographed by means of preparative
HPLC (Agilent). The product fractions obtained are subsequently evaporated
and freeze-dried. Yield: 20 mg (21%) of [2-amino-6-[2-(methylaminomethyl)-
phenyllguinazolin-4-yllisoindolin-2-yimethanone; HPLC retention time:

1.42 min;

'H NMR (500 MHz, DMSO-de/TFA-d¢) § [ppm] 8.08 — 8.05 (m, 1H), 8.03 (dd, J
= 8.6, 2.0, 1H), 7.85 (d, J = 8.6, 1H), 7.69 - 7.65 (m, 1H), 7.54 — 7.46 (m, 2H),
7.41-7.36 (m, 2H), 7.28 (dt, J =19.8, 7.1, 2H), 7.21 (d, J = 7.3, 1H), 5.00 (s,
2H), 4.82 (s, 2H), 4.02 (s, 2H), 2.46 (s, 3H).



A H2N, ON H2

Mono- { 242- am no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol I n-6-ya-
4, 5-di fl uorobenzyl } phosphate FF A N IP op, P. " , HO OH
242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y13-4-

fl uor obenzyl
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2, 6-di ami nohexanoate F A 8o

Scheme 2, Method B

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4-fluorobenzaldehyde

F F
0 N:S
7249 O
O,B I\N + 5
r
-
|\4/th!42 H™X% H™ 0

244 mg of 2-bromo-4-fluorobenzaldehyde, 0.35 g of potassium carbonate, 4 pl

of water and 98 mg of [1,1"-bis(diphenylphosphino)ferrocene]palladium(ll)
dichloride are added to a solution of 500 mg of [2-amino-6-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1, 3-dihydroisoindol-2-yl)-
methanone in 12 ml of ethanol under argon. The mixture is heated at 120°C
for 4 h; then allowed to cool, during which a precipitate deposits. The precipi-
tate is filtered off, taken up in 10 ml of ethyl acetate and washed 3 times with
10 ml of water each time. After drying over sodium sulfate, the mixture is fil-
tered off and evaporated to dryness in vacuo, yield: 495 mg (91%) of 2-[2-
amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-4-fluorobenzaldehyde;
HPLC retention time: 1.73 min;

'H NMR (500 MHz, DMSO-ds/TFA-d;) & [ppm] 9.78 (s, 1H), 8.13 (d, J = 1.7,
1H), 8.08 (dd, J = 8.7, 2.0, 1H), 8.02 (dd, J = 8.6, 6.0, 1H), 7.82 (d, J = 8.7,
1H), 7.42 = 7.31 (m, 3H), 7.26 (dt, J = 12.8, 6.8, 2H), 7.19 (d, J = 6.9, 1H),
4.97 (s, 2H), 4.82 (s, 2H).



10 N ilk N=-( 68
212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1) -4, 5-
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2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-5-fluorobenzaldehyde

7}4 o N: é F
?
o® SN

+
~

Py

N™ °nd, H

244 mg of 2-bromo-5-fluorobenzaldehyde, 1.7 g of potassium carbonate, 87 p!
of water and 196 mg of [1,1"-bis{diphenyiphosphino)ferrocene]palladium(ll)
dichloride are added to a solution of 2 g of [2-amino-6-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydroiscindol-2-yl)methanone in
200 ml of ethanol under argon. The mixture is heated at 120°C for 30 min; the
hot mixture is filtered through kieselguhr, and the filtrate is evaporated. The
residue obtained is triturated with 2 ml of acetonitrile, and the precipitate
formed is filtered off with suction.

Yield: 1.9 mg (95%) of 2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-5-
fluorobenzaldehyde; HPLC retention time: 2.74 min ("polar” gradient).

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-5-hydroxybenz-
aldehyde

l : HO
%o O N HO
i
O’B N + O
l
H "0

Br

N/)\NHZ %%

72 mg of 2-bromo-5-hydroxybenzaldehyde, 100 mg of potassium carbonate,
1 ml of water and 15 mg of [1,1-bis(diphenylphosphino)ferrocene]palladium(ll)
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dichloride are added to a solution of 150 mg of [2-amino-6-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydroisocindol-2-yl)-
methanone in 3 ml of ethanol under argon. The mixture is heated at 120°C for
30 min; the hot mixture is filtered through kieselguhr, and the filtrate is evapo-
rated. The residue obtained was triturated with 2 ml of acetonitrile, and the
precipitate formed was filtered off with suction. Yield: 56 mg (38%) of 2-[2-
amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-5-hydroxybenzaldehyde;
HPLC retention time: 1.67 min.

2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yt]-5-(2-dimethylamino-
ethoxy)benzaldehyde

AN
HO /N/\/O
N
/N’\,CI + .
Br Br

143 mg of (2-chloroethyl)dimethylamine hydrochloride together with 5 mg of

a)

tetrabutylammonium iodide are added to a solution of 200 mg of 2-bromo-5-
hydroxybenzaldehyde and 648 mg of caesium carbonate in 5 ml of toluene,
and the mixture is heated under reflux for 1 h. After cooling to 22°C, the resi-
due is filtered off, 5 mi of ethyl acetate are added, and the mixture is washed 3
times with 5 mi of 2N sodium hydroxide solution each time. After drying over
sodium sulfate, the solid is filtered off and the filtrate is evaporated to dryness
in vacuo. The residue is purified by reverse-phase column chromatography.
Yield: 116 mg (43%) of 2-bromo-5-(2-dimethylaminoethoxy)benzaldehyde;
HPLC retention time: 1.18 min.



0 NH2
2-12- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y1]-4,5- A
di f | uorobenzyl 2-am no-4-net hyl pent anoat e FF 41 N

83

b)

"\.

10

98 mg of 2-bromo-5-(2-dimethylaminoethoxy)benzaldehyde, 100 mg of potas-
sium carbonate, 1 ml of water and 15 mg of [1,1-bis(diphenylphosphino)ferro-
cenelpalladium(ll) dichloride are added to a solution of 150 mg of {2-amino-6-

15 (4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl-(1,3-dihydro-
isoindol-2-yl)methanone in 3 ml of ethanol under argon. The mixture is heated
at 120°C for 30 min; the hot mixture is filtered through kieselguhr, and the fil-
trate is evaporated. The residue obtained is triturated with 2 ml of acetonitrile,
and the precipitate formed is filtered off with suction.

20 Yield: 1560 mg (86%) of 2-[2-amino-4-(iscindoline-2-carbonyl}quinazolin-6-yl]-5-
(2-dimethylaminoethoxy)benzaldehyde; HPLC retention time: 1.37 min.

6-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-1,3-benzodioxole-5-

carbaldehyde

7}Z 3
o-B

25

30




N 242- Ami no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y1]-4,5- A
di fl uorobenzyl 2, 2-di nethyl propionate F ilkl. --)-ic |1l
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280 mg of 6-bromo-1,3-benzodioxole-5-carbaldehyde, 331 mg of potassium
carbonate, 22 i of water and 49 mg of [1, 1"-bis(diphenylphosphino)ferrocene]-
palladium(ll) dichloride are added to a solution of 500 mg of [2-amino-6-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-y|]-(1,3-dihydro-

5 isoindol-2-yl)methanone in 50 ml of ethanol under argon. The mixture is
heated at 120°C for 4 h; the hot mixture is filtered through kieselguhr, and the
filirate is evaporated. The residue obtained was triturated with 2 ml of aceto-
nitrile, and the precipitate formed was filtered off with suction.

Yield; 370 mg (70%) of 6-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-

10 1,3-benzodioxole-5-carbaldehyde; HPLC retention time: 2.57 min ("polar” gra-
dient);

'H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 9.64 (s, 1H), 8.11 — 8.06 (m,
2H),7.82(d, J=8.4, 1H),7.44 (d, J=7.3, 1H), 7.40 (s, 1H), 7.36 — 7.28 (m,
2H), 7.26 (d, d = 7.3, 1H), 7.11 (s, 1H), 6.21 (s, 2H), 5.00 (s, 2H), 4.85 (s, 2H).

15
[2-Amino-6-[4-fluoro-2-(hydroxymethyl)phenyllquinazolin-4-yllisoindolin-2-yl-
methanone ("A4")

ol
20 7}49 ’
OIB
|
N

N
SN
L

NH,

74 mg of (2-bromo-5-fluorophenyl)methanol, 100 mg of potassium carbonate,
25 1 ml of water and 15 mg of [1,1"-bis(diphenylphosphino)ferrocene]palladium(ll)
dichloride are added to a solution of 150 mg of [2-amino-6-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)-
methanone in 3 mi of ethanol under argon. The mixture is heated at 120°C for
30 min; the hot mixture is filtered through kieselguhr, and the filtrate is evapo-

30 rated in vacuo. The residue is purified by reverse-phase column chromatogra-

phy.



69 242- Am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-611] - 4, 5-

di fl uorobenzyl 6-tert-butoxycarbonyl am nohexanoate FF o * * N* N A
2-{242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y13-4, 5-

di fl uorobenzyl} 1-tert-butyl (S)-pyrrolidine-1,2-dicarboxylate (), 0. AON
411 A 2-[2- Am no-4- (1, 3-di hydroi soi ndol &s2- car bonyl ) qui nazol i n- 6-yl i benzyl
(S) -2, 6-di am nohexanoate A 4.

Yield: 8 mg (5%) of [2-amino-6-[4-fluoro-2-(hydroxymethyl)phenyllquinazolin-
4-yllisoindolin-2-ylmethanone; HPLC retention time: 1.51 min;
'H NMR (400 MHz, DMSO-ds/TFA-ds) & [ppm] 8.08 — 8.02 (m, 2H), 7.81 (d, J
=8.7,1H),7.42(d, J =7.2, 1H), 7.39 — 7.25 (m, 4H), 7.24 (d, J = 6.9, 1H),

5 7.16 (td, J = 8.5, 2.8, 1H), 4.99 (s, 2H), 4.82 (s, 2H), 4.36 (s, 2H).

[2-Amino-6-[5-fluoro-2-(hydroxymethyl)phenyl]quinazolin-4-yllisoindolin-2-yl-
methanone ("A5")
a)

10 =

NaBH,

Br Br

15
304 mg of 2-bromo-4-fluorobenzaldehyde are added atv 22°C in portions with

stirring to a solution of 28 mg of sodium borohydride and 5 mi of methanol and
stirred at 22°C for 1 h. The mixture is poured into water, extracted three times
with dichloromethane, and the combined organic phases are dried over

20 sodium sulfate. After filtration, the filtrate is evaporated to dryness and purified
by chromatography (reversed phase HPLC).
Yield 250 mg (81%) of (2-bromo-4-fluorophenyl)methanol;

LC-MS retention time: 1.39 min.

b)

%O@F

25

0
]

/B + —_—

LA o

30



N11101 N-

212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y1}-4, 5-

di fl uorobenzyl (S)-pyrrolidine-2-carboxylate F Cvo44111 A 70 1C50:10 nM -
1jiM=A1jiM-101.1M= B > 0=C 5 Above and below, all tenperatures are
indicated in C. In the follow ng exanpl gg, "conventional work-up" neans:
water is added if necessary, the pHis adjusted, if necessary, depending on
the constitution of the final product, to values between 2 and 10, the

m xture is extracted with ethyl acetate or 10di chl oronet hane, the phases
are separ at ed50trhg otﬁn[@-amino@h@s‘eﬁi,&teiramethy}aéﬁ Zditixabosldri-2ed)quinagedinat ed

zzréd NEULBLG?? 2\?1}5 f{fé?{myé)r&so nd%l %r-]yl)snl"nlatlh%%o €, pn%/ ofr (ZbB/ro(r:]{c}/ ﬁtfﬁﬂlo'rosp tei‘n?rﬂ'—
methanol and 15 mg of [1,1 -b|s(d|phenylphosphmo)ferrocene]palladium(l|)
dichloride are weighed out into a microwave vial and blanketed with argon.

5 1 ml of DMF and 500 pl of 2N soda solution are added through the septum
using a syringe under argon atmosphere. The mixture is subsequently treated
in the microwave at 50 W and 120°C over 30 min. The olive-green suspension
formed is taken up in ethyl acetate and washed with water, dried over sodium
sulfate, filtered and evaporated in vacuo. The residue obtained is triturated

10 with 2 mi of acetonitrile, and the precipitate formed is filtered off with suction.
Yield: 56 mg (38%) of [2-amino-6-[5-fluoro-2-(hydroxymethyl)phenyllquinazo-
lin-4-yl]isoindolin-2-ylmethanone;

HPLC retention time: 1.51 min;
'H NMR (500 MHz, DMSO-dg/TFA-d1) 5 [ppm] 8.14 — 8.08 (m, 2H), 7.82 (dd, J

15 =7.8,16,1H),7.58 (dd, J=86,6.1,1H),741(d, J=7.2, 1H), 7.33-7.25
(m, 2H), 7.24 - 7.18 (m, 2H), 7.13 (dd, J = 9.6, 2.7, 1H), 4.99 (s, 2H), 4.82 (s,
2H), 4.31 (s, 2H).

[2-Amino-6-[4,5-difluoro-2-(hydroxymethyl)phenyl]lquinazolin-4-yllisoindolin-2-
20 ylmethanone ("A6")

Pt

+ —_—

Br

T

\N

25 / H, HO

43 mg of (2-bromo-4,5-difluorophenyi)methanol, 80 mg of potassium carbon-

ate, 4 pl of water and 16 mg of [1,1-bis(diphenylphosphino)ferrocene]palia-

dium(H) dichloride are added to a solution of 100 mg of [2-amino-6-(4,4,5,5-
30 tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)-

methanone in 10 ml of ethanol under argon. The mixture is heated at 120°C



The LC/ M5 neasurenents are carried out using an HP 1200 series Hew lett
Packard system having the follow ng features: ion source: electrospray
(positive node); scan: 100-1000 me; fragnmentation voltage: 60 V, gas
tenperature: 300C, UV: 220 nm 20 Flowrate: 2.4 m/mn. Colum: Chronolith
SpeedROD RP-18e 50-4.6 Solvent: LiChrosghkv grade from Merck K&GA 25Sol vent
A H20 (0.05% of formc acid) Solvent B: ACN (0.04% of form c acid)

" St andard" gradient: 4% of B 100% of B: O min to 2.8 mn 30100% of
B: 228 mnto 3.3 mn 100%of B 4%of B 3.3 mnto 3.4 mn 71 "Polar”
gradi ent: 0% af3BmiO, daring whiths piecipgefords. Afte0oeslrfg © 227G 16 ml ob 2 6

mnlOO%ofB 2.6 mn tp 3 mn 5100% of. - > 10%.0f
"Nonpol ar" gVRiFERE adﬂ@f@pdghe:prgget%tgfls Elte@drﬁofﬁ rgs@s% 'R “i%%%%o B: 2 8
mnto 3.3 mtlﬂ'lés(\?d@lﬁ)%’é%lcﬁ etﬁaﬁ&%élfh tithe &nd diedl AtUBCAnaeubl not hi ng
further is stated regarding the retention tinme, "standard" gradient is
used. 15 Yield: 52 mg (63%) of [2-amino-6-[4,5- difluoro-2- (hydroxymethy%phenyl]quma-
5 zolin-4-yl)isoindolin-2-yImethanone; HPLC retention time: 1.98 min;
'H NMR (500 MHz, DMSO-ds/TFA-d4) 8 [ppm] 8.09 — 8.04 (m, 2H), 7.83 —7.79
{m, 1H), 7.52 (dd, J = 11.8, 8.3, 1H), 7.41 (d, J = 7.3, 1H), 7.37 (dd, J = 11.1,
8.0, 1H), 7.30 (dt, J =14.9, 7.0, 2H), 7.23 (d, J = 7.3, 1H), 4.99 (s, 2H), 4.82
(s, 2H), 4.31 (s, 2H).
10
[2-Amino-6-[2-(hydroxymethyl)-4,5-dimethoxyphenyljquinazolin-4-yllisoindolin-
2-ylmethanone ("A7")

~
15 @/0 O
721,8

/ HO
2

20 48 mg of (2-bromo-4,5-dimethoxyphenyl)methanol, 80 mg of potassium car-

bonate, 7 pl of water and 8 mg of [1,1-bis(diphenylphosphino)ferrocene]palla-
dium(ll) dichloride are added to a solution of 100 mg of [2-amino-6-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl}-(1, 3-dihydroisoindol-2-yl)-
methanone in 10 ml of ethanol under argon. The mixture is heated at 120°C
25 for 30 min. The solid is filtered off through kieselguhr with suction, and the fil-
trate is evaporated to dryness in vacuo. The residue is dissolved in 1 ml of
DMSO and chromatographed by means of prep. HPLC (Agilent). The product
fractions obtained are subsequently evaporated and freeze-dried.
Yield: 54 mg (62%) of [2-amino-6-[2-(hydroxymethyl)-4,5-dimethoxyphenyl}-

30 quinazolin-4-yllisoindolin-2-ylmethanone; HPLC retention time: 1.71 min;



20 25 72 General synthesis schenes: Schenme 1 Schene 2: Phenyl qui nazoline
syntheses nethod B Synthesis in accordance with Schene 1 15 tert-Butyl
5-i odo- 2, 3- di oxo- 2, 3-di hydr oi ndol e- 1- carboxyl ate ("2") 50 g of

5-i0do- 1Hindol e-2, 3-di one are dissolved in 500 mMl of THE, cooled to 10C
and 43.97 g of di-tert-butyl dicarbonatggare added. The m xture is stirred
25at 23C for 16 h and subsequently evaporated to dryness in vacuo. The
resi- due is taken up in petroleumether and THF and crystallised at -20C
The resultant yellow solid is filtered and dried at 30Cin a dryin

cabi net. Yi el'H: NBIR GD0Mbtz, DMSOBI TFA-d1) & [ppm] 8.13 (dd, J = 8.6, 1.8, 1H), 8.11

5 odor 2.5 di g 81 Vpr g 0oalier iy By ey, F NG, LPL S8Y. P A
{212- (1, 3- di hysls @i 3Pk P09 IHL0-25 @xaRGES B6](s 41 HDEOP RV 4T3 RATPY 4.603")
(s, 2H), 3.82 (s, 3H), 3.77 (s, 3H).

[2-Amino-6-[2-(2-dimethylaminoethoxymethyl)-4,5-difluorophenyilquinazolin-4-
ylJisoindolin-2-ylmethanone ("A8")

a)
10 F

O
Br SN
HO I Br

2 ml of sodium hydroxide solution (32%) and 5 mg of tetrabutylammonium
15 iodide are added to a solution of 100 mg of (2-bromo-4,5-diftuorophenyl)-
methanol and 78 mg of (2-chloroethyl)dimethylamine hydrochloride in 3 ml of
tetrahydrofuran. The mixture is stirred at 80°C for 14 h and cooled to 22°C.
The mixture is washed 3 times with 5 ml of ethyl acetate, dried over sodium
sulfate, the solid is filtered off, and the filtrate is evaporated to dryness in
20 vacuo. The oil obtained is employed in the next step without further purifica-
tion.
Yield: 102 mg (77%) of [2-(2-bromo-4,5-difluorobenzyioxy)ethyljdimethyl-

amine; HPLC retention time: 1.29 min

25 b)

7XO’B

-0

30




10 62.41 g of tert-butyl 5-iodo-2,3-dioxo-2, 3-di hydroi ndol e-1- car boxyl ate
are dissolved in dried TI-IF, and 18.98 m of 2, 3-di hydro-1Hi soindole are
added. The m xture is stirred at 25C for 30 min, evaporated to dryness in
vacuo, and the 15residue is triturated vvith petrol eum ether, filtration
gives 82.3 g of tert-butyl

{212- (1, 3-di hydroi soi ndol-2-yl)-2- oxoacetyl] 4-i odophenyl } carbamat e (bei ge
solid); LCMs retention tinme: 2.63 mn; 1H NMR (500 MHz,
DVSO- d6f TFA-di): 8 [ppn] 8.014 (d, 1H), 7.962 (dd, 1H), 7.913 (d, 1H),
7.391 (d, 1H) 7.326-7.292 (m 3H), 4.901 (s, 2H), 4.872 20(s, 2H), 1.398

(3 510 5 SELNG R 288 B3 8Ll ob ol g 0fe g et nanone

bi s(trimet hybstdssiym casbdrené | Srutlef wateraadetd shgoshfil siebistdibhengphosphinopver
the course of 5 mn. The m xture is stirred at room¢tenperature for 15 mn,

and 400 nml oferaeeaiedpaliasivadb %G*HO%%@EP adgegfo aéeltﬁlparpfaﬁ%gq#{ of
hydrocll ori c afﬁihg Gsﬁ4@56tétl%@(h?fjll‘%tZ-chﬁéb&cﬁlé‘ﬁ—%ylﬁﬂﬁne?z%hﬂm {fsalid;

yield: 14
i odoqui nazol ldmyd{mﬁaam@ibl—z yth)inmttiamrw|m21uﬂ{ﬂeyﬂanmuhdeoagonLEhmm(mrerns| on

tinme: 1. 66 5 143 v 1.9 7.451
(d, 1H), fafﬁf;%%l%% %ﬁ)@%'”z?gs(%o"gﬁﬁub %@ﬂ%’é‘“e r?us% 2H) .
10 kiese §uhr with suctlolq and the flltl’élte IS va orated tod ness in vacuo. The

[ 2- Ami no- 6- (4, 415] 5-tetranmet i oxabor ol an- 2-yQqui nazol i n-4-y11-(1,
3- di hydroi smmdnmszdlgssmuedamdrml oéf [5IV[}SO and(cmfbrgamgraphed by means of

2-am 6-i odo u az |, Ns 4~ Y1) - 3-di r0| S nd nmet hanone

e di 000 veRranaaRs FPLS; (agfiebi, TS s MRt ha cptaifes el suBRrativg 1

of bis(pi nacgbgp@aa@é@ghgmreegem}@dg of potassium acetate and 981 ng of

[1, 11- bi s(di ?( henyl phosphi no) f errocene] pal | adi u 11) dichloride are added to
i n@e@-ﬁ

thi s sol uti oieldn® mae(6d%) of [@-amsi gimethg a‘f'olﬂoetb'IOPerﬂﬂetmﬂl -4/5-cool i ng,
difluorophenyllquinazolin-4-yl]isoindolin-2-ylmethanone;
HPLC retention time: 1.67 min;
15 'H NMR (500 MHz, DMSO-dg/TFA-d4) § [ppm] 8.08 (dd, J = 6.4, 2.0, 2H), 7.88
—7.83 (m, 1H), 7.70 (dd, J = 11.4, 8.6, 1H), 7.46 (dd, J = 11.1, 8.3, 2H), 7.34
(dt, J =19.3,6.9, 2H), 7.26 (d, J = 7.3, 1H), 5.04 (s, 2H), 4.85 (s, 2H), 4.38 (s,
2H), 3.67 — 3.60 (m, 2H), 3.33 — 3.25 (m, 2H), 2.80 (s, 6H).

20 [2-Amino-6-[2-(3-dimethylaminopropoxymethyl)-4,5-difluorophenyl]quinazolin-
4-yllisoindolin-2-ylmethanone ("A9")
a)
F F
F
25 F
N OH
NNt —
/ Br Br
HO 0
30

4 ml of sodium hydroxide solution (32%) and 5 mg of tetrabutylammonium
iodide are added to a solution of 200 mg of (2-bromo-4,5-difluorophenyl)-
methanol and 170 mg of (3-chloropropyl)dimethylamine hydrochloride in 4 m



25 250 ml of diethyl ether are added to the m xture, which is then
extracted four tines against 100 ml of water each time. The conbi ned
organi ¢ phases are dried over sodiumsulfate, filtered, and the filtrate is
evaporated until a red oil is present. This oil is triturated with
acetonitrile, with pale-beige crystals Being fornmed. The precipitate is
filtered and dried at 50C in a drying cabinet for 3012 h. The resultant
product is reacted further without further purification. Yield: 6.45 g

659 f [2- 0-6-(4,4,5, hyl-1, 3, 2- | an- 2- a
§/Oqu/? ngzol[l n% t%}fﬁhy@&o@r%p %ﬁ’é@@%%‘"ﬁiﬁ%@[ &:’Iﬁéig%r O"fggoq% fB2Petent i on
time: 2.08 nipe rﬁﬂt%s@%e%hm@@@ﬁfﬂ@?ﬂl%e@@l aéefa@@rﬂrléﬂ é)\s?er(s(i)dlu]m 0.6,

1H), 8.29 (dd, J = 8.4, 1. 1H), 1H), 5 (d, = 7.3,
1H), 7.33 (dtsu|fate;tu$sql;d zsfﬁterad-pff 3n¢me(ﬂltrateisewazoraew tosmmsg,sn 2H) ,
4.92 (s, 2H

D5 ot o vagud el dtiblried 76 Afiaed BRI stenaith oyt fertyen RitifisafiaRny de

10 b g of Yield: 230 mg (8 (83%) of[) ((2 -bromo-4, 5~dlfluorobenzi/loxy)ethyl]dlmethyl-
(2-am no- 6-i odoqui nazo 3- di hydr oi soi ndo | )met hanone are

di ssol ved i namungi B’Lcelteﬁ%m{ﬂn timegl . 32mgirof 2- f or ny! phenyl boronic acid, 664
nmg of potassium carbonate, 58.9 ng of [1, 11-bis(di phenyl phosphi no) -

20f errocenel pal | adi un(11) dichloride and 3 mM of water are added to this
solu- tion, ahd the mxture is heated at 130C under argon for 30 mn.
During this tine, a precipitate forns, which is filtered and dried at 50C
in a drying cabinet for 12 h. The resultant product is reacted further

wi t houtygof urther purification. Yi eI d 940 ny of

242- am no- 4- (1, 3- di hydroi soi n - c3r bon-
25yl ) qui nazol i n- 6-yl ] benzal retentl on time: 1. 8(@ 77
o o}
é
O/ "\N
|
Néj\NHz f\) N //kNHz

15

88 mg of [3-(2-bromo-4,5-difluorobenzyloxy)propyl]dimethylamine, 80 mg of
potassium carbonate, 5 pl of water and 12 mg of [1,1'-bis(diphenylphosphino)-
ferrocene]palladium(ll} dichloride are added to a solution of 150 mg of [2-

20 amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yljquinazolin-4-yl]-(1,3-
dihydroisoindol-2-yl)methanone in 2 ml of ethanol under argon. The mixture is
heated at 120°C for 60 min. The solid is subsequently filtered off through
kieselguhr with suction, and the filtrate is evaporated to dryness in vacuo. The
residue is dissolved in 1 ml of DMSO and chromatographed by means of

25 preparative HPLC (Agilent). The product fractions obtained are subsequently
evaporated and freeze-dried.

Yield: 54 mg (62%) of [2-amino-6-[2-(2-dimethylaminoethoxymethyl)-4,5-
difluorophenyljquinazolin-4-yljisoindolin-2-ylmethanone;
HPLC retention time: 1.67 min;

30 'H NMR (500 MHz, DMSO-ds/TFA-d1) 6 [ppm] 8.07 (s, 2H), 7.86 (d, J = 7.7,
1H), 7.58 (s, 1H), 7.45 (s, 2H), 7.40 — 7.29 (m, 2H), 7.27 (s, 1H), 5.04 (s, 2H),
4.87 (s, 2H), 4.32 (s, 2H), 3.37 (t, 2H), 3.07 (1, 2H), 2.80 (s, 6H), 1.86 (m, 2H).



[ 2- Ami no- 642- (hydr oxynet hypphenyl | qui nazol i n-4-yl | i soi ndol i n-2-yl met hanone
("Al") OH OH 100 ny of

(2-am no- 6-i odoqui nazol i n-4-y1)-(1, 3-di hydr oi soi ndol- 2- yOret hanone are
dissolved in 2 mM of ethylene glycol dinmethyl ether. 48 ng of 2-

hydr oxymnet hyl phenyl boroni ¢ add, 66 ng ofy; pot assi um carbonate, 14 ng of
[1,1' - bi s(di phenyl phosphi no) ferrocene] pal | adi um{10 di chloride and 50 pl of
water are added to this solution, and the m xture is heated at 130C under
argon for 30 nin The hot nlxture |s flltered off through Celite, and the
solution is ¢ : : The reddi sh

solid precipitates out. This is filtered, washed with acetonitrilegand
yl I'i soi ndol i n-2-yl ;thanone
PrpAf = 9.2, 1H,
1), 4.87 (s,
(2-am no- 6- |odqu|nazoI|n 4-y1)-(1, 3- dlhydr0|50|%Hol 2-yl ) met hanone are
[1, 11- Bips(di Mﬂhpkﬁ:ﬁ%ﬁeﬂwmethydarmm@Drpathydiahamlmn%ﬁOdanbvi)dé 3and 450 pl
evaporated to dryness in vacuo,—and the reddi sh residue obtai

resi due obt ai ned is tri turated vmth acet oni tr| I e duri ng whi ch a bei ge
dried overnight at 40C in a%éj Lngicabinet. Yield: 16 ng (17
[ 2- am no- 6-[ 2- (hydr oxymet hyOpf |'] qugi nazol i n-4-

C reteftiion time: 1R83 mgn; ,H (400
MHz, DBO- d6/ TFAss 3
7.61 (d, J =R2 O, 1H), 5.04 (s,
[ 2- Ami no- 615f|uro- V{\wndolln 2-
yl met hanone ("A&")H 787 18 4 zg o
di ssolved in 450 ml of ethanol. 5 g of 54I uor o- 2- hydr oxynet hyl phenyl bor oni c
acid, 10.49 of potassium carbonate,
of water are [ " the m xture is heated at 100C
under argon P&%ﬁ&ﬁ&%ﬁ%ﬁ@ﬁ%%@ﬁ%(@%ﬁ Itered off through Celite, and
the filter cake is rinsed with 500 ml of hot ethanol. '
precipitates out. This is f|| ¢d, washed w th 20
10dried at 40& yNeabi net for 16 h Yiel 9.
[ 2-am no- 615- droxyrret hyl B phenyl ] qui na

et hanorl@; HPL® ot —TH NVR (oo IDVBD- d6/ TFA- di
[ppn‘]814-808( Z’Jz82(dd J = 7.8 ING, 1H)X7.56 (tei, J = 8.6,
h . 7.33 - 7.25 15(m 2H), 7.24 - 7.18 (m
2H). 7.13 (dd, J = 9.6, 271,499(s 2H), 4.82 (s, 2H),4.31(s,2H).
[ 2- Ami no- 6- (2 (et hyl am nonmet hyl ) phenyl ] qui nazol i n-4-yl]isoi ndolin-2-yl-
met hanone (" ,?\30)

i ndol i n-2-yl m
5
6

mé ofé -[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yllbenz-
20 aldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 ml of tetrahydro-
furan. 44 pi of methylethylamine and 15 pl of glacial acetic acid are added, and
the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg of sodium
triacetoxyborohydride are added and stirred at 25°C for a further 12 h. The
mixture is poured into water, extracted three times with dichioromethane, and
25 the combined organic phases are dried over sodium sulfate. After filtration, the
filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
Yield: 36 mg (33%) of (2-amino-6-{2-[(ethylmethylamino)methylphenyl}quina-
zolin-4-yl)-(1,3-dihydroisoindol-2-ylmethanone;
30 LC-MS retention time: 1.41 min;
'H NMR (500 MHz, DMSO-ds/TFA-d1) & [ppm} 8.101 (s, 1H), 8.050 (d, 1H),
7.888 (d, 1H), 7.708-7.554 (m, 1HY), 7.574-7.507 (m, 2H), 7.442-7.424 (m, 2H),



500 ng of 2-fornyl phenyl boronic acid are dissolved in 5 m of nmethanol. 628
pl of methylamne (33%in ethanol) are added to this solution, the m xture

is cooled to OC, and 63 of sodi um borohydride are added. The mixture 30 is

stirred at 22C for 1 h, 10 mM of water are added, and the m xture is washed
3 tinmes with 10 ml of ethyl acetate eachstine. The conbi ned organi c phases

are dried over sodiumsulfate, filtered, and the filtrate is 79 evaporated
to dryness. The solid obtained is enployed in the follomjng reaction

wi thout further purification. Yield: 400 nmg (73% of

2- met hyl ami n@n¥4h{tl pHEL28B (o AH), 32PE;(dL BINS.028 éhidHhn4:356e4.1635m, @H,

EZPglmaFlo- gr ?%ﬁ%%ﬁa%oﬁr?w %%(})O% @f i %98?(; 'ss(wndol- 2-yl) et ha- 15none are

dissolved in 2 mM of ethanol. 79 ng of 2 rret hyl am nomet hyl phenyl - boroni c
acid, 66 ng of potassium carbonate,

[1,1'-bis(di annpk@-&%ﬁﬁemx)lm@tm&r@m)@s@tm&]dwhpuoghe@yﬁwaaz@@ -Anvd)-dsd pl
of wategr are ' «fhe mxture is heated at 100C
under ?r gon P@Wg'ﬁgﬁ?ﬁgbﬁ’ﬁiﬁﬁ%b %(l%g‘dlf Iter ed off through Celite and
rinsed with 500 mMl of hot ethanol. The reaction m xture is evaporated to
dryness under reduced pressure, dissolved 20in 2 m of DVSO filtered and
chromat ogr aphed by nmeans of prepatative HPLC (Agi I ent). The prod
fractions obtaingd are subsequ [ | d: 20
nmy (21% of [2-a 'no-642-(rrethy| 3
phenyl i qui nazol i i §4 A" n- 2-y| met hanone; fion time: 1.42
m n; 233H NVR ( Od6/TFA—d1 6 [ Mom '
gdd, J <N _NH

114 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-4-

15 fluorobenzaldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 mi of
tetrahydrofuran. 48 ut of methylethylamine and 32 pl of glacial acetic acid are
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 185 mg
of sodium triacetoxyborohydride are added and stirred at 25°C for a further
12 h. The mixture is poured into water, extracted three times with dichioro-

20 methane, and the combined organic phases are dried over sodium sulfate.
After filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).

Yield: 24 mg (19%) of (2-amino-6-{2-[(ethylmethylamino)methyl]-5-fluoro-
phenyl}quinazolin-4-yl)-(1,3-dihydroiscindol-2-yl)methanone;

LC-MS retention time: 1.53 min;

'H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 8.12 (d, J = 1.8, 1H), 8.06 (dd, J
=1.9,86, 1H),7.89(d,J=8.7,1H),7.81 (dd, J=5.7,8.7, 1H), 743 (dd, J =
4.5,12.7,2H), 7.38 - 7.28 {(m, 3H), 7.25 (d, J = 7.3, 1H), 5.03 (s, 2H), 4.84 (s,
2H), 4.23 (dd, J = 13.7, 82.8, 2H), 3.01 (dg, J = 7.2, 14,5, 1H), 2.90 — 2.73 (m,
1H), 2.49 (s, 3H), 0.98 (t, J = 7.3, 3H).
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2.0, 1H), 7.85 (d, J = 8.6, 1H), 7.69 - 7.65 (m 1H), 7.54 - 7.

2

7.41 -7.36 (m 2H), 7.28 (dt, J =19.8, 7.1, 2H), 7.21 (d, J
5.00 (s, 2H), 4.82 (s, 2H), 4.02 (s, 2H), 2.46 (s, 3H). 80
Met hod B

2- Am no- 4- (i soi ndol i ne- 2- car bonyl ) quiggazol i n-6-yl]-4-fl uorobenzal dehyde

10 244 ngy of 2-bronp-4-fl uorobenzal dehyde, 0.35 g of potassium carbona
pl| of water and 98 ng of

[1,1' - bi s(di phenyl phosphi no) ferrocene] pal l adiun(I1) dichloride are added to
a sol ution of2-8@0ingep-(4-diethylaminomethy phenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-

[ 2- am no- 6-(%,_

2. b-1etran \
3-di hydr oi soi ngwgél%%5ei(gf%¥hanone in 12 m of ethanol under argon.

46

te,

4

1-1, 3, 2- di oxabor ol an- 2- yQqui nazol i n-4-y1]-(1,

The
m xture is heated at 120C for 4 h; then allowed to cool, durin ich a
precipitate deposits. The precipi{ate is filtered off, taken 10 m of

ethyl acetate and washed 3 tj] ith 10 m of er eacy_tiyre, ter

dryi ngsover sodi um sulfac;e, th xture is filtegrel of f and evaporated to
dryness in vacug; Yyield: 195 (919%, of 242-

20ani no- 4- (i soiladolli nes2- dar bopyl jquiNRaze! i-n- 6- y 1] nzal dehyde;
HPLC retention tifne: n; 1H NVR (500 M2 s 5 [ppni
9.78 (s, 1H), 8. 23 (& . :,L?, 1H), 8.08 (dd, = 8.7, 2.0, , 8.02 (dd,
J=28.6 6.0 fH,6°%7.82 (& M 8.7, 1H), T42.-7.31 (m 3H), 7.26 (dt, J =
12.8, 6.8, 2H), 7.19 (d, J = 6.9, 1H), 254.97 (s, 2H), 4.82 (s, 2H). 81

212- Am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-y1] -5-fl uorobenzal dehyde

9 Of J0BNAEYT 2l AAIRET 3L ARPI L oidddle 2-QdroBRYFARAABINAS DRp&hE. 87

10244
pl

15

20

25

30

aldehyde are dissolved in 2 mi of 1,2-dichloroethane and 2 mi of tetrahydro-
furan. 54 pl of diethylamine and 15 pi of glacial acetic acid are added, and the
mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg of sodium tri-
acetoxyborohydride are added and stirred at 25°C for a further 12 h. The mix-
ture is poured into water, extracted three times with dichloromethane, and the
combined organic phases are dried over sodium sulfate. After filtration, the fil-
trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).

Yield: 30 mg (26%) of [2-amino-6-(2-diethylaminomethylphenyl)quinazolin-4-
yl]-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.43 min;

'H NMR (500 MHz, DMSO-dg/TFA-d1) & [ppm] 8.084 (s, 1H), 8.010 (d, 1H),
7.851 (d, 1H), 7.729-7.710 (m, 1H), 7.551-7.503 (m, 2H), 7383 (d, 2H), 7.292
(t, 1H), 7.254 (t, 1H), 7.192 (d, 1H), 4.989 (s, 2H), 4.806 (s, 2H), 4.218 (s, 2H),
2.963-2.892 (m, 2H), 2.855-2.785 (m, 2H), 0.804 (t, 6H).



of water and 196 ng of [1,11-bi s(di phenyl phosphi no)ferrocene] pal | adi unm(11)
dichloride are added to a solution of 29 of

[ 2-am no-6-(4,4,5,5-tetramet hyl-

1, 3, 2-di oxabor ol an- 2- yOqui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2- yOret hanone
in 200 mM of ethanol under argon. The mxture is heated at 120C for 30 m n;
the 15hot m xture is filtered through ki‘esel guhr, and the filtrate is
evaporated. The residue obtained is triturated with 2 m of acetonitrile,
and the precipitate forned is filtered off with suction. Yield: 1.9 ng

(95% of 2- [&«ﬂmuno-&(:{ l{[@hpdr@xyemyamahjdanw@]menmd}ﬂhemysqwhazﬁhn -4-yl]-

fl uorobenzal y(gﬁ HPLC retentio i rren(aé /4 mn ("polar" gradient). 20
2-42- Ami no- 4 ‘(433 ¥eisqiedol- %&P@GH’W@@? ')n- 6- y1] 5- hydr oxybenzal dehyde
82 dichloride are added to a solution of 150 ny of

[ 2-am no-6-(4, 4,5, 5-tetranet hy 3, 2-di oxabor ol an- 2- yQOqui na 4-yl]-(1,
3-di hydr oi soi ndol-2-y1)- netftragon#g in 3m of ethanol % ; The
m xture i s heated 126 far B0 mn; the hot m i % red t hr ough

ki esel guhr, and
triturated with

tels e o- 5 rated. ¢ resi dye obtai ned was
filtered off wt
(1 soi ndoline-2

et oni tri Wthe pre&ci py rmed was
ield: /g of 12-[% gﬁ\
;fafa.pl in ydrNoxybenzaI dE!hyd‘t‘irLz HPLC
retention tinme: 1.67 mn.

10242- Am no- 4- (i soi ndol i ne- 2-car bonyl ) qui nazol i n- 6-y1] - 5- ( 2- di et hyl am no-
et hoxy) benzal dehyde a) 143 ng of (2-chl oroethyl)di nethyl am ne
hydr oc I or i déOOO'ggtdﬁéF[vamhno&-(rg3edllhjzdroamlaadnm-ﬂ—@arbonyl}qumamm&-aﬂleeMded

t f 2- | dehyd d
A R R G L K Y
reflux for 1flranABS oFQf(Hé’l!ﬁylémr?@)@thér{&ﬁahG?'QqH%fb?aéél|écéf|§‘éc@fére 5 nl of

et hyl acetate are added, the m'xture i s washed times with m of 2N
sodi um hydr oﬁdd@ds@mdxthe)mlﬁataqlsmtm@d atrase for @.m@f@v@oomwzmﬁ szjaa Bige,

vacuo. e r SLPORET el oBBRnfrie ik EBa B SRR L ol e ARy
:/Ie teleﬁt | 11ﬁ6t Imzl ng(Mim&mktareb.smr&j (o diatet, Rxtradicdapideoteb antadigeibysle; HPLC
methane, and the combined organic phases are dried over sodium sulfate.
After filtration, the filirate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).
Yield: 90 mg (39%) of [[2-amino-6-{2-{[(2-hydroxyethyl)methylamino]methyl}-

phenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone;

20 LC-MS retention time: 1.37 min;
"H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 8.070 (s, 1H), 8.039 (d, 1H),
7.863 (d, 1H), 7.778 (d, 1H), 7.537-7.550 {m, 2H), 7.430 (t, 2H), 7.347 (t, 1H),
7.310 (t, 1H), 7.248 (d, 1H), 5.014 (s, 2H), 4.835 (s, 2H), 4.389-4.240 (m, 2H),
o5 3.518 (s, 2H), 3.000-2.863 (m, 2H), 2.579 (s, 3H).
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b) 98 ng of 2-brono-5-(2-di met hyl am noet hoxy) benzai dehyde, 100 ngy of

pot assi um carbonate, 1 m of water and 15 ng of

[ 1, 1- bi s(di phenyl phosphi no) ferrocene] pal | adi un(11) dichloride are added to
a solution of 150 ng of [2-am no-6-

15(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol ag- 2- yOqui nazol i n-4-y1] - (1, 3-di hydro
- 1soindol-2-yOrethanone in 3 m of ethanol under argon. The m xture is
heated at 120C for 30 min; the hot mxture is filtered through kiesel guhr,

and the filtrate is evaporated. The residue obtained is triturated with 2
n of acet oni2-Amieo-&ft{{2bygraxyethivh athylarsinedmetnyliphend)asin agalinugd -y i

suction. 20Yigld;., 150. 9 f.2-12-am npn4

asoi ndol i ne- é?géq'B%‘igﬂ'%(ﬁtﬁ%z{%lpﬁ%ﬁt%r&%fa@&JP‘P)

(2-di net hyl am noet hoxy) benzal gdekyde; HPLC retention tine: 1.3
642- Am no- 4- (i soi ndol i ne- 2~€q ‘
car bal dehyde 25 84 289 ny, of
ng of mot assi@m gar bonaltg, 2

[1, 1" -bis(di pk

to a solution @ N[2-am n -

(4,4,5,5-tetr gng L- 1 42l\di oxab %Ffa -y

5i soi nd01-2-);'|)rr8t hanond' i n™80 ni | of et harol nder argon” THéLnmi xture is
heated at 120C for 4 h; the hot mxture is fi¥tered through kiesel guhr, and
the filtrate is evaporated. The residue obtained was triturated wwth 2 n
of acetonitrile, and the precipitate formed was filtered off with suction.

Yi el d: 370 r’rg 570% of 6-[2-am ng 4 o . )
(i soi ndol i neZ80d88 96 Ry} DINSa4-61 SraiBydrojsoindole-2-carbonyl)quinazolin-6-yljbenz-

101, 3- benzodi AL %,w \ g i L e ] CARlar”
gra- dient); ""Wﬁ%@% l ) %@ﬂgr?gAg@ﬁ@%&PB% gﬁp 133 ’Z‘Zﬁéﬁaﬁ‘%@m 8.11
- 8,06 (m 2f)ran79821l cfl2-(&thylamino)ethanol and 29 pl of glacial acetic acid are added,

and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 226 mg of

sodium triacetoxyborohydride are added and stirred at 25°C for a further 12 h.

15 The mixture is poured into water, extracted three times with dichioromethane,

and the combined organic phases are dried over sodium sulfate. After filtra-
tion, the filtrate is evaporated to dryness and purified by chromatography
(reversed phase HPLC).

Yield: 52 mg (22%) of [2-amino-6-(2-{[(2-hydroxyethyl)ethylamino]methyl}-
phenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

'H NMR (500 MHz, DMSO-ds/TFA-d1) 5 [ppm] 8.123 (s, 1H), 8.064 (d, 1H),
7.895 (d, 1H), 7.819 (d, 1H), 7.605-7.550 {m, 2H), 7.447-7.452 (m, 2H), 7.349
(t, 1H), 7.311 (t, 1H), 7.250 (d, 1H), 5.038 (s, 2H), 4.854 (s, 2H), 4.362 (d, 2H),
3.549 (s, 2H), 3.019-2.957 (m, 4H), 0.981 (t, 3H).
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8.4, 1H), 7.44 (d, J =7.3, 1H), 7.40 (s, 1H), 7.36 - 7.28 (m 2H), 7.26
(d, J =7.3, 1H, 7.11 (s, 1H), 6.21 (s, 2H), 5.00 (s, 2H), 4.85 (s, 2H)

15

[ 2- Ami no- 6-[ 4-fl uor o- 2- (hydr oxynet hyl ) phenyl ] gui nazol i n-4-yl lisoi ndolin-2-y
| met hanone (" A4") 74 ng of (2-brono-%fl uorophenyfinmethanol, 100 ng of
pot assi um car bonate, 251 nm of water and 15 ngy of

[1,11- bis(diphenylphosphino)ferrocene]palIadiun(ll) di chl oride are added to
a solution of 150

[ 2- ani no- 6- ( 42-AnBing- G—é&iaﬁfd%&hqugy@w)@nuwmtaw} 2-fuorephemnyderinazeling] - (1
, 3-di hyd f, &t hanol und Th
xture i o hoanEn aAe PR e etk s e ke i e i F i cor ad t hr ough

ki esel guhr, and the filtrate is evapo- 30rated in vacuo. The resgFdye is
purified by reverse-phase coI@rom&t ogra- phyg 85
F
' “ O_X

5 N
+ NH —_— NN
\ //I\
P <N N NH,
NH, HO
OH

10 114 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4-
fluorobenzaldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 ml of
tetrahydrofuran. 57 pl of 2-(ethylamino)ethanol and 28 ul of glacial acetic acid
are added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C,
216 mg of sodium triacetoxyborohydride are added and stirred at 25°C for a

15 further 12 h. The mixture is poured into water, extracted three times with
dichioromethane, and the combined organic phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and purified by
chromatography (reversed phase HPLC).

Yield: 35 mg (21%) of [2-amino-6-(2-{[ethyl-(2-hydroxyethyl}amino]methyl}-5-

20 fluorophenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone

LC-MS retention time: 1.52 min;
'H NMR (500 MHz, DMSO-d¢/TFA-d4) & [ppm] 8.15 (d, J = 1.7, 1H), 8.07 (dd, J
=1.9, 8.7, 1H), 7.92 - 7.85 (m, 2H), 7.47 — 7.39 (m, 2H), 7.38 — 7.27 (m, 3H),
7.25(d, J=7.3, 1H), 5.04 (s, 2H), 4.86 (s, 2H), 4.33 (d, J = 18.5, 2H), 3.53 (s,

25 2H), 3.09 — 2.86 (m, 4H), 0.97 (t, J = 7.2, 3H).

30



Yield: 8 ng (5% of

[ 2- am no- 644-f | uor o- 2- (hydr oxynet hyl ) phenyl | qui nazol i n4-yl]i soi ndolin-2-ylm
et hanone; HPLC retention tine: 1.51 min; 1H NVR (400 MHz, DMBSO d6/ TFA-dl1l) 8
[ppn] 8.08 - 8.02 (m 2H), 7.81 (d, J =8.7, 11-1), 7.42 (d, J = 7.2, 1H,
7.39 -7.25 (m 4H), 7.24 (d, J = 6.9, 1my, 57.16 (td, J = 8.5, 2.8, 1H),
4.99 (s, 2H), 4.82 (s, 2H), 4.36 (s, 2H).

[ 2- Am no- 615-f | uor o- 2- (hydr oxymnet hyl ) phenyl ] qui nazol i n- 4-yl Psoi ndol i n-2-yl m
et hanone ("A5") a) 15 304 of 2-brono-4-fluorobenzal dehyde are added
atv 22C i n pb2-Airoins-or2-Hethyi-«(2-hygraxyethybemineloretoyl}-ddluajophersdigiuinazolin-

bor ohydri de w2C for 1 h. The m xture is
poured into \%argkﬁg@'&%@%@’ﬂ%‘?@@ﬂﬁ?%h%&?ﬁ hl or omet hane, and the
conbi ned organi c phases are dried over 20sodiumsul fate. Afte (ltration,
the filtrate is evaporated to Aryness and purified by chrorp phy
(reversed phase HPLC). Yield wn (81% off o

ManNol ;

N
(2- br omp- 4- f IFRWOLBRhenyl Yo LF(IVB ret ent ime: ¥°39"mn. 25b) 86
150 ng of Nk
[ 2- ami no- 6- (4, 435, 5-18 f hyd- 1, ¥ 2- diroxabor olfan- i Nazol i n4-y1]-(1,3
- di hydroi soi ndol{2-y Ihan ne, 80 ng of (2-byp yl)- net hanol
and 15 ng of [ &~11 ,pweSphi no) f err ocene] pal | agi u 1) di chl ori de
are wei ghed out into a mcrovvave vial and bl Fﬁ‘ket ed with argon. 51 nml of
DMF and 500 pl of 2N soda sol ution are addedthrough the septumusing a
syringe under argon atnosphere. The m xture 1s subsequently treated in the
m crowgge at 50 Wand 120C over 30 min. The olive-green suspension forned

is tak i.n,ethyl t at d. wit t d
ul fate, 111180300 4 a EAPIRAE 43 ANRBO R 2r bADE SRR Y
triturated 1QuhidbehzElded %dé%‘?é ARisbiveltin 22Rfof NS-RERBIUthatE ah@2Rflof S

filtered off with suctio
tetrahydrofuran. 57 pl of 2-(ethylamino)ethanol and 28 pl of glacial acetic acid
are added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C,

15 216 mg of sodium triacetoxyborohydride are added, and the mixture is stirred

at 25°C for a further 12 h. The mixture is poured into water, extracted three
times with dichloromethane, and the combined organic phases are dried over
sodium sulfate. After filtration, the filtrate is evaporated to dryness and purified
by chromatography (reversed phase HPLC).

20 Yield: 53 mg (23%) of [2-amino-6-(2-{[ethyl-(2-hydroxyethyl)amino]methyl}-4-
fluorophenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone
LC-MS retention time: 1.50 min.

[2-Amino-6-(2-{[bis-(2-hydroxyethyl)amino]methyl}phenyl)quinazolin-4-yl}-(1,3-
25 dihydroisoindoi-2-ylYmethanone ("A17")
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Yield: 56 ng (38% of

[ 2- am no- 645-f | uor o- 2- (hydr oxynet hyl ) phenyl ] qui nazol i n-4-yl | i soi ndol i n-2-yl
nmet hanone; HPLC retention tinme: 1.51 min; 1H NVR (500 MHz, DVBO-dil | FA-d1)
5 [ppmM 8.14- 8.08 (m 2H), 7.82 (dd, J 15= 7.8, 1.6, 1H), 7.58 (dd, J =
8.6, 6.1, 1H), 7.41 (d, J =7.2, 1H), 7433 - 7.25 (m 2H), 7.24 - 7.18 (m
2H), 7.13 (dd, J = 9.6, 2.7, 1H), 4.99 (s, 2H), 4.82 (s, 2H), 4.31 (s, 2H).
[ 2- Am no- 6-[ 4, 5-di fl uor o- 2- (hydr oxynet hyl ) phenyl ] qui nazol i n-4-yl]i soi ndolin
-2- 20yl net hanone ("A6") 43 mg of (2-brono-4,5-difluorophenyOret hanol
80 ng of potassi um carbonate, 4 pl of water and 16 ngy of

R L R T W AR TR Sl

a sol ution of

30t et ranet hy hider3de- ﬁb%ﬁ%g&éd e ?nnb@@ltﬁ B%Qrb@ménélénd(énﬁb@t&béﬂfw@o' ndol-

2-y1)- et hanone in et hanol  uhder argon. The m xture Is heated at
120C 87 f or fdannih yl dbidietpniamineaand @0ilpiof glagial cacattc agidtare a:bl@ldl, apdt o

22C, 1@ m wat.er are .add Cipit. red The
2oe aod 1 ot Birdlrd o o 602 el R PASRoliR B pBr ¢ b S ot 4o
in vacuo. Vi ﬁﬁébeté:b%/ okf¥de &% added and stirred at 25°C for a further 12 h. The

[ 2-am no- 6-[ 4, 5-di f'l uor o- 2- (hydr oxynet hyl ) phenyl | qui na-

5zol i n- 4- y| | Mysiuelis peuredyintesivatenoerdragted threetisras with dichioromedBang, randiH NVR

(500 MHz, D@%g&@gﬁ@g&?gfﬁéﬁ%gﬁ?g {?%:oql r SBhih Surdte® R et w266 g

7.52 (dd, J =
filtrate is evaporated to dryness and purified by chromatography (reversed

10 phase HPLC).
Yield: 61 mg (60%) of [2-amino-6-(2-{[bis-(2-hydroxyethyl)amino]methyl}-
phenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone;
[.C-MS retention time: 1.42 min;
'H NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.07 (s, 1H), 8.00 (d, J = 8.8,
15 1H), 7.83 (d, J = 8.6, 1H), 7.79 - 7.73 (m, 1H), 7.56 ~ 7.49 (m, 2H), 7.38 (d, J
=6.0,2H), 7.33 -7.22 (m, 2H), 7.20 (d, J = 7.4, 1H), 4.98 (s, 2H), 4.80 (s,
2H), 4.45 (s, 2H), 3.47 (bs, 4H), 3.02 (bs, 4H).

{2-Amino-6-[2-(tert-butylaminomethyl)phenyllquinazolin-4-yl}-(1,3-dihydro-
20 jsoindol-2-yl)methanone ("A18")

N: S
ﬁ/NH2 _—
- L,
e
)\NHz /Fﬁ N/I\NH

0
|

25 2
100 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]benz-
aldehyde are dissolved in 2 mi of 1,2-dichloroethane and 2 mi of tetrahydro-
furan. 55 pl of tert-butylamine and 15 pl of glacial acetic acid are added, and
30

the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg of sodium
triacetoxyborohydride are added and stirred at 25°C for a further 12 h. The



7.3, 1H), 7.37 (dd, J =11.1, 8.0, 1H), 7.30 (dt, J = 14.9, 7.0, 2H), 7.23
(d, J =7.3, 1H), 4.99 (s, 2H), 4.82 (s, 2H), 4.31 (s, 2H). 10

[ 2- Am no- 6-[ 2-( hydroxynet hyl ) - 4, 5- di net hoxyphenyl ] qui nazol i n-4-yl ]i soi ndol i
n2-yl met hanone ("AT) 2048 ng of (2-bromno-4,5-di met hoxyphenyl) net hanol,

80 ng of potassiumcar- bonate, 7 pi of ggater and 8 ng of

[1, 1" - bi s(di phenyl phosphi no) ferrocene] pal | adi um(11) dichloride are added to
a solution of 100 ng of [2-am no-6-(4,4,5,5-

tetramet hyl- 1, 3, 2- di oxabor ol an- 2-yl ) qui nazol in-4-y1]-(1, 3-di hydroi soi ndol 2
_y1)- met hanoreitre isipoureddntosyatencextianted thieg dimesTwigh sichlarpmetan And a

i 38? i (Z)ﬁf o;ng %EOTPF‘%% osr%la'n% r'JhSasfe'sI érgropf%dod\fer sgd?]?rgQul'fét%.sﬂ'ﬁgpﬁﬁra%ﬁ,hthe
filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).

5 Yield: 25 mg (22%) of {2-amino-6-[2-(tert-butylaminomethyl)phenyllquinazolin-
4-yl}-(1,3-dihydroisoindol-2-ylymethanone;
LC-MS retention time: 1.43 min;
"H NMR (500 MHz, DMSO-ds/TFA-d+) & [ppm] 8.070 (s, 1H), 8.038 (d, 1H),
7.843 (d, 1H), 7.736 (d, 1H), 7.574-7.507 (m, 2H), 7426 (d, 1H), 7.373 (d, 1H),
10 7.323 (t, 1H), 7.285 (1, 1H), 7.215 (d, 1H), 5.004 (s, 2H), 4.792 (s, 2H), 3.980

(s, 2H), 1.036 (s, OH).

{2-Amino-6-[2-(tert-butylaminomethyl)-4-fluorophenyllquinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone ("A19")

15

20
95 mg of 2-[2-amino-4-(1,3-dihydroisocindole-2-carbonyl)quinazotin-6-yl}-5-
fluorobenzaldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 ml of
tetrahydrofuran. 34 pi of tert-butylamine and 18 ul of glacial acetic acid are

25 added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 103 mg

of sodium triacetoxyborohydride are added and stirred at 25°C for a further

12 h. The mixture is poured into water, extracted three times with dichloro-

methane, and the combined organic phases are dried over sodium sulfate.

Adter filtration, the filtrate is evaporated to dryness and purified by chromatog-
30 raphy (reversed phase HPLC).

Yield: 15 mg (14%) of {2-amino-6-[2-(tert-butylaminomethyl)-4-fluorophenyl]-

quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;



trate is evaporated to dryness in vacuo. The residue is dissolved in 1 nil
of DMSO and chronmat ographed by neans of prep. HPLC (Agilent). The product
fracti ons obtai ned are subsequently evaporated and freeze-dried. Yield: 54
ng (629% of [2-am no-642-(hydroxynethyl)-4,5-di nmet hoxyphenyl] -

30qui nazol i n-4-yl lisoi ndolin-2-yl met hangise; HPLC retention tinme: 1.71 mn;
88 1H NMR (500 MHz, DVMBO-cl e/ TFA-di) 8 [PPnl] 8.13 (dd, J= 8.6, 1.8, 1H)),
8.11 (s, 1H), 783(d J-86 1H) 745(d Jr 7.3, 1H), 7.33 (dt, J =
18.7, 7.2, 2H) é' ), 6.86 (s, 1H), 5.02 (s,
oH), 4.84 (sLOzM)S rezte@f@rwmez?-f)w @lfozp?lgf ﬂﬂle i7 (s, 3H).

2- A 642 | ijn- 4-
Vi1t soi ndol | AHAEIRTEAOMER: BRRSGHNIPAN) & [ £.05 (Y D B MRy el Ul o,
(183% an]gi ?2&31 9f8t7et1vrab1aele(arme=rﬂ umm;slmsgqedareza%tcma 1I6)a73@l((dr:| iba of

(0} rono-4 en - met hanol an
(2- cﬁoroet h@ﬂcﬁﬁe@*ﬁyl_fa%m? %ilzmoéél)o? ildddi =3 & i3k q%@"?%}%;@ﬁ giilré8n. The

mxftur«s |_s stzg()rg(é)zat BE%C@OZHH(PZ @ ooled to 22C. The m xture is washed

3 tinmes with M of et 'acetate, "driéd over sodiumsulfate, the solid is
filtered off, and the f||trate S evaporated to dryness in 20vacuo. The oil

obtalnedlse | oyed nth next .ste ut furth urifica- tion.
Yield: 102 rrp 7 Q)-k2 ~(tert- utylamlnomgtthI) ?Iuorop enleqwﬁazollfn -yl}-(1,3-

[ 2- (2- brono- @,ﬁ,gg%%bmggggwétﬂéﬁéﬁé t\)g\zbc)l I met hyl am ne; HPLC retention

time: 1.29 m

10

15
150 mg of 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-yl]-4-

fluorobenzaldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 mi of
tetrahydrofuran. 53 pl of tert-butylamine and 40 pi of glacial acetic acid are
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 161 mg
20 of sodium triacetoxyborohydride are added and stirred at 25°C for a further
12 h. The mixture is poured into water, extracted three times with dichioro-
methane, and the combined organic phases are dried over sodium sulfate.
After filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).
Yield: 44 mg (26%) of {2-amino-8-[2-(tert-butylaminomethyl)-5-fluorophenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

25

LC-MS retention time: 2.21 min ("polar” gradient);

'H NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.13 (d, 1H), 8.08 (dd, J = 1.9,

8.6, 1H), 7.87 (d, J = 8.6, 1H), 7.83 (dd, J = 5.8, 8.7, 1H), 7.49 — 7.40 (m, 2H),
30 7.38 -7.26 (m, 3H), 7.24 (d, J = 7.4, 1H), 5.03 (s, 2H), 4.82 (s, 2H), 3.98 (s,

2H), 1.06 (s, SH).



85 ng of [2(2-brono-4,5-difluorobenzyl oxy)ethyl]dinethylamne, 80 ng of

pot assi um carbonate, 5 pl of water and 12 ng of

[ 1, 11- bi s(di phenyl phosphi no)- ferrocene] pal |l adi un(11) dichloride are added
to a solution of 150 ng of [2-

5am no-6-(4, 4,5, 5-tetranet hyl-1, 3, 2- di oxmbor ol an- 2- yOgui nazol i n-4-y1]-(1, 3-
di hydr oi soi ndol-2-yl)net hanone in 2 m of ethanol under argon. The m xture
is heated at 120C for 60 mn. The solid is subsequently filtered off

t hrough ki esel quhr h ction, .and t Itr e orated to dryne
i vacuo | ThieARnads et PET R Dhe et B G SORRbREe Tararfed by

means of 10p bfnbne &2 phoduct fractions obtained were
subsequently(g\gg%ﬁ%%qbgsﬁdéjzf(’@ggze dri eg Yle d: 54 nmg (62% of

[ 2- am no- 642- ( 2- di net hyl am noet hoxynet hyl ) - 4, 5-
di f I uorophenyl | qui nazol i n-4-yl |l i soi ndolin-2-yl met hanone; HPLC retention

time: 1.67 mn; 151H NWR (500 DVMSO- d6r1 TA-di) 8 [ppn] 8.0 d, J =
6.4, 250, 2H)/-—b88 7.83 ( 7 7.70 (dd, J~:0114 8. 6, .46 (dd,
J =11.1, 8.3 24 7343(d = 19.3, 6.9, @H) : =/773, 1H),
5.04 (s, 2H), > oy, 4738 (s, 2H), 3.67 ”'3.33 - 3.25
(m 2H), 2.80 3 N + !

20[ 2- Am no- 642- ( B- di ahti nopr ynet hyl) - 4, - di enyl i qui nazol in
- 4-yllisoindo d&- n&JmN ("A¥) a) 8 n. The

m xture is stirred at 80Cfor P4 h and cool ed tHo 22C. The m xture i s washed
3tinmes with 5 m of ethyl acetate, dried over sodiumsulfate, the solid is
filteraqg off, and the filtrate is evaporated to dryness in vacuo, the oil

230 mg. (839 O T80 5 Br e o BRI e

HPLC r et ent i bengd1te3-diox@ke-ficarbaldébyde are d|ssolved in 2 ml of 1,2- drchloroethane
and 2 ml of tetrahydrofuran. 30 pl of tert-butylamine and 13 pl of glacial acetic
acid are added, and the mixture is stirred at 60°C for 6 h. After cooling to

25°C, 102 mg of sodium triacetoxyborohydride are added and stirred at 25°C

' for a further 12 h. The mixture is poured into water, extracted three times with
dichloromethane, and the combined organic phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and purified by
chromatography (reversed phase HPLC).

20 Yield: 50 mg (44%) of {2-amino-6-[6-(tert-butylaminomethyl)benzo-1,3-dioxol-

S-yllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.53 min;

'H NMR (500 MHz, DMSO-dg) & [ppm] 8.10 (d, J = 1.8, 1H), 8.03 (dd, J = 1.9,

8.6, 1H), 7.87(d,J=8.6, 1H),7.45(d,J=7.5, 1H),7.24 (d, J=7.4, 1H), 6.95
25 (s, 1H), 6.12 (s, 2H), 5.06 (s, 2H), 4.84 (s, 2H), 3.90 (s, 2H), 1.06 (s, 9H).

30



88 ng of [3-(2-brono-4,5-difluorobenzyl oxy) propyl]dinethylam ne, 80 ng of
pot assi um carbonate, 5 pt of water and 12 ng of

[1,1" - bi s(di phenyl phosphi no)- ferrocene]palladiunma |) dichloride are added
to a solution of 150 ng of [2-

20am no-6-(4, 4,5, 5-tetramet hyl- 1, 3, 2- di ggeabor ol an- 2- y9qui nazol i n-4-y1]-(1,3
- di hydr oi soi ndol- 2-ypnet hanone in 2 m of ethanol under argon. The m xture
is heated at 120C for 60 min. The solid is subsequently filtered off

t hrough kleselaﬁhr wi.th suction, and the filtrate is evapgorated to dryness

in vacuo. The-RelrOmine4-diddbivderiseindalerd-carbanybaaaaonPotikenaylaphed by
means of 25pry ilent). The product fractions obtained are
subsequent |y g’@ﬁ%ﬁé e}t{EﬁHHDeL@A?@geze-dri ed. Yield: 54 ng (62% of

[ 2- am no- 612- ( 2- di net hyl am noet hoxynet hyl ) - 4, 5-

di f1 uorophenylj qui nazol i n- 4- ps0i ndol i n- 2-yl met hanone;
time: 1.67 mn; , DVBO- def TFA-d1l) 5 [ PPm
7.86 (&, J =7 1H), 7.45 (s, 2H) 7.40 -¢

(s, 1H), 5.04 , o), 4.32 (s, 2 : 2H), 3.07 (t,
2H), 2.80 (s, 2H). 9 thesis of benzyla n.ges via
reductive amn HN

10( 2- Ami no- 64{Z=Ret yham no) met WIZI pheny - -y'“i*jZ-(l,S-

di hydr oi soi ndo1- 2- yftrret hanorfe ("A10") 100
2- [ 2- am no-4- (1, 3-di hydr oi soi ndol e- 2- carbonyfth| azol i n-6-yftbenz-

20al dehyde are dissolved in 2 m of 1,2-dichlor hane and 2 m of

t etrahygro- furan. 44 pl of nethylethylanlﬁﬁ dfs pl of glacial acetic
acid are added, and the m xture is stirred at @OC for 6 h. After cooling to
25C, 170 ng of sodiumtriacetoxyborohydride are added and stirred at 25C
for a further 12 h. The mxture is poured into water, extracted three tines

with dichlor QUQtrH?@ﬁPQ 2L 41 gmméowm@z%ﬁbaﬁﬂyq@ﬁ&dmht@qu@é@z_
sodium sul fate. After |Itrat|on
aldehyde are dissolved in 3 mI of 1,2-dichloroethane and 3 ml of tetrahydro-
furan. 39 mg of aminoacetamide hydrochloride are added, and the mixture is
15 stirred at 60°C for 6 h. After cooling to 25°C, 113 mg of sodium triacetoxy-
borohydride are added and stirred at 25°C for a further 12 h. The mixture is
poured into water, extracted three times with dichloromethane, and the com-
bined organic phases are dried over sodium sulfate. After filtration, the filtrate
is evaporated to dryness and purified by chromatography (reversed phase
HPLC).
Yield: 13 mg (11%) of 2-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yllbenzylamino}acetamide; LC-MS retention time: 1.46 min;
"H NMR (500 MHz, DMSO-dg/TFA-d4) 5 [ppm] 8.08 — 8.03 (m, 2H), 7.83 (d, J
=9.1,1H),7.75(d, J = 7.4, 1H), 7.56 — 7.47 (m, 2H), 7.39 (dd, J = 7.3, 10.9,
2H), 7.34 —=7.25 (m, 2H), 7.24 (d, J = 7.2, 1H), 4.99 (s, 2H), 4.84 (s, 2H), 4.10
{s, 2H), 3.56 (s, 2H).

20

25
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filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC). Yield: 36 ng (33% of

(2-am no- 6- { 2- Ret hyl net hyl am no) net hyl | phenyft qui nazol i n-4-yft-(1, 3-di hydro
i soi ndol - 2-yftmet hanone; 30LC-Ms retention tinme: 1.41 mn; 1H NVR (500 MHz,
DVSO- d6/ TFA-d1) 8 [ppnl 8.101 (s, 1H), $3050 (d, 1H), 7.888 (d, 1H),
7.708-7.554 (m 1H), 7.574-7.507 (m 2H), 7.442-7.424 (m 2H), 92 7.347
(t, 1H), 7.285 (t, 1H), 7.296 (d 11-1), 5.028 (s, 21 1), 4.356-4.163 (m
2H), 3.056-2.794 (m 2H), 2.508 (s, 3H), 0.992 (t,

( 2- Ami no- 6- (2246@rnwﬁréz-nytclamcrm)ammnmqthsﬂphemd}q@mﬁmmulﬂﬁh@cﬂlhyndrm-y1) (1,

(1, 3-di byt or it 80 SIS 8D nazol | n-6-y11-4° 151 I uor obenzal dehyde

are dissolved in 2 m of 1,2-dichgroethane and 2 ml of tetrahygrs

gl acial acetic acid are ad

mxture is stirred at 60G fori 6 R—~After cooling to 25C, 185
‘ BXe and_stilMied at : 12 h. The

extracyed three ti

ganic phasgs are dryed o solli um sul f at e.

After filtration, IS evaporate dry and_puri fied by

chr omat ogr aphy {r evBr sed thseNPPLC3 Yifl d: 24 hg N19%Hzof

(2-am no-6-{2-[ (et hyl met hyl am no) met hyl ] - 5-f | uor o25phenyl } qui nazol i n-4-y1) -

(1, 3-di hydr oi soi ndol - 2- yOret hanone; LC-MS retention tinme: 1.53 mn; 1H NWR

(500 MHz, de/ TEA- di 5[PP 2. (d, = 1.8, . 8.06 (dd, J =
(500 b DU e T LT kb s o ot
(dd, J = 4.54 4 d _5.03
(s by 4 o8 dje?y e a%E') lss%lv?&j |{1 5m:f%f(lrﬁ g%morogméﬁe(a%d \?eroﬁécflhlyld\}]o >3
14.5, 1H), 2fl99n 82 uTBf cmlopjldpylafmme e(rsi 3B of Pagsl aaetlclacnd Zreaddﬁed and
the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 226 mg of sodium
triacetoxyborohydride are added and stirred at 25°C for a further 12 h. The

mixture is poured into water, extracted three times with dichloromethane, and

m xture i s poure
20met hane, and the

15
the combined organic phases are dried over sodium sulfate. After filtration, the

filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).

Yield: 62 mg (25%) of [2-amino-6-(2-cyclopropylaminomethylphenyl)quinazo-
20 lin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 2.12 min ("polar” gradient);

'H NMR (500 MHz, DMSO-ds/TFA-d4) & [ppm] 8.10 (d, J = 1.6, 1H), 8.08 (dd, J
=1.9,8.6,1H),7.90 d, J=8.6, 1H), 7.73 - 7.70 (m, 1H), 7.59 — 7.51 (m, 2H),
7.45(d,J=7.4,1H), 741 (dd, J=1.6,7.3, 1H), 7.33 (dt, J = 7.3, 20.3, 2H),
7.25(d, J=7.4, 1H), 5.04 (s, 2H), 4.86 (s, 2H), 4.17 (s, 2H), 0.69 - 0.64 (m,
2H), 0.54 (q, J = 7.0, 2H).

25

30



93

[ 2- Am no- 6- ( 2- di et hyl am nonet hyl phenyl ) qui nazol i n-4-y1]- (1, 3-di hydr oi soi ndo
1- 2-yl)methanone ("Al 2") 10100 ng of

242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl i benz- al dehyde
are dissolved in 2 m of 1,2-dichloroeth¥ne and 2 ml of tetrahydrofuran. 54
pl of diethylam ne and 15 pl of glacial acetic acid are added, and the

m xture is stirred at 60C for 6 h. After cooling to 25C, 170 ng of sodium

M 15tur o A& bnPen (T RToORRT b ARG bR o Bl e At iy Jfard? 0 TR

di chl or onet handaired ﬁ)ﬂﬁ@tmfmier(e,dz.qyr)gam c phases are dried over sodium
sul fate. After fi Itratl on, the filtrate is evaporated to dryness and

purified by chromat ography -v- sed phase HPLC). Yi el d; ng (26%
of [2-am no-6-(2-diethylam yl phenyl ) qui nazol i n- 4-

20y1] - (1, 3-di Ir oi soi + 2 tharmpe LC-MS retentien tiynme,—1 43 mn
1H NVRY( 500 TFA—dl) ppA] 8.084 1H) 3%5010~7(d, 1H),

7.851 (d, 1H 0 (m 1 7.551-7.508 383 (d, 2H,
7.292 (t, 1H), H), 7192 (d. -1 4. 98 j‘f 806 (s, 2H),
4.218 (s, 2Hy ’/gsgm(m 2H), 2.85 5 N 394 (t, 6H).

94
[ 2- Ami no- 6- (2- {[ (2- hydr oxyet hypnet hyI am no] net hyI } phenyQqui nazol i n-4-y1] -
(1, 3-di hydroi soi ndol- 2- yOret hanone ("A13") 200 ng of 2-[2-am no 4

[ To b o 200 kPP R LRt Rl g v
2- (met hyl am aRledh/ianob RGN .hls A ogh@a@hlo@@@&]bﬁe%uds ﬁﬂ%f?éiﬁ’ﬁﬂfdr@“d the

m xture is stirréd at 60C for . After cooling to 25C, 226 ng of sodium
tri acet oxybofwandi 08¢l af @yczi@luﬁulaamae andri%eul cftglasa Festicacidiarhadded, and

the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 226 mg of sodium
triacetoxyborohydride are added and stirred at 25°C for a further 12 h. The
15 mixture is poured into water, extracted three times with dichloromethane, and
the combined organic phases are dried over sodium sulfate. After filtration, the
filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
Yield: 60 mg (24%) of [2-amino-8-(2-cyclobutylaminomethylphenyl)quinazolin-
20 4-yl]-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 2.17 min ("polar" gradient);
'H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 8.11 (d, J = 1.6, 1H), 8.06 (dd, J
=1.9, 8.6, 1H), 7.89(d, J=8.6, 1H), 7.73 - 7.70 (m, 1H), 7.60 — 7.52 (m, 2H),
7.47 —7.39 (m, 2H), 7.37 = 7.29 (m, 2H), 7.26 (d, J = 7.3, 1H), 5.04 (s, 2H),
25 4.86 (s, 2H), 3.93 (s, 2H), 3.53 (p, J=8.1, 1H), 2.01 — 1.88 (m, 4H), 1.65 -
1.48 (m, 2H).
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12 h. The mxture is poured into water, extracted three tinmes with

di chl oronet hane, and the conbi ned organi ¢ phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and
purified by chromatography (reversed phase HPLC). Yield: 90 ng (39% of

E[ 2- ami no- 6- (2- {[ (2- hydr oxyet hyOnret hyl at¥5no] net hyl } -

phenyl ) qui nazol i n-4-y11- (1, 3-di hydr oi soi ndol - 2- Aret hanone; LC-MS retention
time: 1.37 min; 1H NVR (500 MHz, DWVSO de/ TFA-dl1l) 5 [ppm 8.070 (s, 1H),

51039, (8, oAy Elpytbfin ke ypehipo TEole e Bl o

2H) 4. 389- 4 22AméihanoRel)'AZ"518 (s, 2H), 3.000-2.863 (m 2H), 2.579 (s,
3H. 95
[ 2- Ami no- 6- (2- {[ (2- hydr oxyet hypgehy| ani no] net hyl } phenyl) qui na-yl]-

(1, 3-di hydroi soi ndol- 2- yQOret "Al4") 10200 ng of
- catbonyl ) qui
=di chl or ge€t\hane and
99 pl of 2-(et and 29 of gla
and the m xture gd Ay 60C for 6 h. After
sodi um tri acet oxyhor a lldﬁ are added and s%tiF,

al dehyde

trahydrofuran

aci d are added,

C, 226 ny of
}jurther 12
2

242-am _no-4- (1, 3-di hydro?sm ‘
are di Ssol ved i

rﬂoft
h. H™ ™o N™ TNH,

10 100 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]benz-
aldehyde are dissolved in 2 m! of 1,2-dichloroethane and 2 ml of tetrahydro-
furan. 36 pl of pyrolidine and 15 pl of glacial acetic acid are added, and the
mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg of sodium tri-
acetoxyborohydride are added and stirred at 25°C for a further 12 h. The mix-

15 ture is poured into water, extracted three times with dichloromethane, and the
combined organic phases are dried over sodium sulfate. After filtration, the fil-
trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC). Yield: 30 mg (26%) of [2-amino-6-(2-pyrrolidin-1-ylmethyl-
phenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone; LC-MS retention

20 time: 1.45 min;

'H NMR (500 MHz, DMSO-dg/TFA-d1) & [ppm] 8.071 (s, 1H), 8.004 (d, 1H),
7.855 (d, 1H), 7.716 (d, 1H), 7.547-7.498 (m, 2H), 7404-7.377 (m, 2H), 7.303
{t, 1H), 7.264 (t, 1H), 7.205 (d, 1H), 4.988 (s, 2H), 4.803 (s, 2H), 4.274 (s, 2H),

3.360 (s, 2H), 2.798 (bs, 2H), 1.750 (m, 4H).
25
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15The m xture is poured into water, extracted three tinmes with

di chl oronet hane, and the conbi ned organi ¢ phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and
purified by chromatography (reversed phase HPLC). Yield: 52 ng (22%
of [2-am no-6-(2-{[(2-hydroxyet hyDet hyl t06 no] net hy1} -

20phenyl ) qui nazol i n-4-y1] - (1, 3-di hydroi soi ndol-2-yl) nmet hanone; 1H NMR (500
MHz, DMSO- cl eTTFA-di) 5 [ppm 8.123 (s, 1H), 8.064 (d, 1H), 7.895 (d, 1H),

Do (0 1He-ARisg-frl e esoalin S el pteb g @bl Pyt o by

3. 549 (s, ZF%ihy%rﬁégmaoﬁﬁjyl iBth4hdne F’A%%l y (t, 3H). 25 96
[ 2- Am no- 6- (2- [ et hyl-(2- hydroxyet hyl ) am'nol met hyl } - 5- f | uor ophenyl ) qui nazol

ind-yl]-(1, 3-di hydr 0| 50| ndol- 2- yOret hanone ("A15") 01-1 10114 ny of
242- am no- 4- (1, 3-di hydr oi soi ndal e- 2- car bonyOqui nazol i n- 6-y1] - 4-
fl uor obenzal dehyde are dissol in 2 m of 1,2-dichloroetha d 2 m of

| ampo) et hanol and 28 pl gCi al acetic

iIMtufe is sNrred at_6QC B D N-AFA er cooling to
d| umtrlacet oxybor §hydri de added and stirred at 25C
i xture is ured iN . S

#t o dryness and

purified by chromat ography (reversed phase Yi el 6 35 ng (21%

of [2-am no-6-(2-{[ethyl-(2-hydroxyethyl)a ]rrethyll-5-
20f | uort@phenyQqui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2- yOret hanone LC- M5
retentiontirre 1.52 min; iHNW (500 WMHz, DVMSO d6/ TFA-di) 5 [ppn] 8.15 (d,

o i 31085k 892 duols b acibingd3 ol in iy 2
2H), 4.33 (daldbhﬂydé&ré,méﬁd]vedﬁn@nﬂ of 1258ibhlorGetBane aAd36ml of tettdhydfb-97 (t
J=7.2.38 furag 56 ul of 2-methylpyrolidine and 15 !l of glacial acetic acid are added,
and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg of
15 sodium triacetoxyborohydride are added and stirred at 25°C for a further 12 h.
The mixture is poured into water, extracted three times with dichloromethane,
and the combined organic phases are dried over sodium sulfate. After filtra-
tion, the filtrate is evaporated to dryness and purified by chromatography
(reversed phase HPLC).
Yield: 46 mg (39%) of {2-amino-6-{2-(2-methylpyrrolidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroiscindol-2-yl)methanone;
LC-MS retention time: 1.46 min;
'H NMR (500 MHz, DMSO-ds/TFA-d1) 5 [ppm] 8.062 (s, 1H), 8.036-8.015 (m,
1H), 7.871-7.846 (m, 1H), 7.735-7.699 (m, 1H), 7.555-7.502 (m, 2H), 7403-
7.366 (m, 2H), 7.305 (t, 1H), 7.267 (t, 1H), 7.207 (d, 1H), 5.031 (m, 2H), 4.810
(s, 2H), 4.510-4.070 (m, 2H), 3.290-3.186 {m, 2H), 2.850-2.793 (m, 1H),
2.032-1.964 (m, 1H), 1.737-1.676 (m, 2H), 1.470-1.392 (m, 1H), 1.034-0.965

(m, 3H).
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[ 2- Ami no- 6-(2-fl et hyl - (2- hydr oxyet hypam noi net hyl } - 4-f| uor ophenyl ) qui nazol i
n4-y1] - (1, 3-di hydroi soi ndol- 2- yOret hanone ("Al 6") OH 10 114 ng of

242- am no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6- A- 5-

fl uorobenzai dehyde are dissolved in 2 m of 1,2-dichloroethane and 2 m of

tetrahydrofuran. 57 pl of 2-(ethylam nojygthanol and 28 pl of glacial acetic
acid are added, and the m xture is stirred at 60C for 6 h. After cooling to
25C, 15216 ng of sodiumtriacetoxyborohydride are added, and the mixture is
stirred at 25C for a further 12 h. The m xture is poured into water

extract ed t h{2éninods{2x2-hydioxyimeitydeyrrelicdé- 1aﬂmetmé)pb@n‘mlﬂq1wamll@a4m[} phases

are dried ov S m sul er fiLLE Lty the filtrate is evaporated
to dryness aﬁi3 (ﬁﬁﬁjo@(ﬁ"% q'tczng)rﬂﬁ W@Pgﬁﬁf&ﬁ Zversed phase HPLC). 20Yi el d:
53 ng (23% of [2 am no-6-(2-fi et hyl-(2-hydroxyet hyDam no] net hyl } - 4-

f | uor ophenyQqui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2- yOret hanone LC M5
retention tinme: 1.50 mn.

[2 A go- 6- (2- {[ bi s- (2- hydroXy | ) am nobg;rlethyl}phenyl)qum

' 325di hydr oi so ) bt haToNe ("7 98" 100 my of 52-[ 7

(1, 3-di hydr oi gar bonyl ) quigha I n-6-y anzal dehy

in 3 m of 1, \ane and 3 of tetraly

di et hanol am ne Jand ' glacial acetic_acid afe 3 w

is stirred at e far 6 h/ fter cooling to C, _J113 ny o ium

triacet oxyborbhydri dée ar@ add&d and stirred ¢t "§5C for a fUrth¥ 12 h. The

m xture is poured into water, extracted thre meg,wi t h di chl or onet hane,
and t hgsconbi ned organic phases are dried over sodiumsul fate. After
filtration, the filtrate is evaporated to dryness and purified by
chromat ogr aphy (reversed 10phase HPLC). Yield: 61 ng (50% of

[ 2- ani no- 6- ( 100[rby ©f R 2kardinoxdrét,Bydiayd raisiirsiohe-2+ garboyynuimazain:Grylbenz - (1, 3

L L

7.83(d, Jr 8ffranlbll mg of Byrrolidin-2-fiMetddmol afdof pl cﬁ‘-g‘lé’mélrﬁcélb’)acﬂa%?( d, J
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg

of sodium triacetoxyborohydride are added and stirred at 25°C for a further

15

12 h. The mixture is poured into water, extracted three times with dichloro-
methane, and the combined organic phases are dried over sodium sulfate.
After filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).

Yield: 35 mg (29%}) of {2-amino-6-[2-(2-hydroxymethylpyrrolidin-1-ylmethyl}-
phenyllquinazolin-4-yi}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.39 min;

'H NMR (500 MHz, DMSO-d¢/TFA-d,) & [ppm] 8.070 (s, 1H), 8.012 (d, 1H),
7.855 (d, 1H), 7.735 (t, 1H), 7.555-7.507 (m, 2H), 7411-7.383 (m, 2H), 7.308
(t, 1H), 7.270 (t, 1H), 7.215 (d, 1H), 4.995 (s, 2H), 4.814 (s, 2H), 4.295 (d, 2H),
3.347-2.661 (m, 6H), 2.353-2.299 (m, 1H), 1.864-1.804 (m, 1H), 1.643-1.453
(m, 1H).
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= 6.0, 2H),
4.45 (s, 2H), 3.47 (bs, 4H), 3.02 (bs, 4H).

(s, 2H)

7.33 -7.22 (m 2H), 7.20 (d, J = 7.4, 1H), 4.98 (s, 2H), 4.80

{2- Ami no-6-[2-(tert-butyl am nonet hyl ) phenyl | qui nazolin-4-yll-(1, 3-di hydro20

i soi ndol

- 2-yOnret hanone ("A18") 100 ny of

242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car pggny! ) qui nazol i n-6-yl | benzal dehyde
are dissolved in 2 m of 1,2-dichloroethane and 2 m of tetrahydrofuran. 55
pl of tert-butylamne and 15 pl of glacial acetic acid are added, and 30t he
m xture is stirred at 60C for 6 h. After cooling to_25C, 170 of sodi um
tri acet oxybofdAyainpdil2xt%hudroxupwnelidin ryleeth) phsoyiarinazalin448r (133 h. The

99 m xture i
di chl oronet h
After filtration, the filtrate is evaporated to dr
purified by chronatography (r 2(sed phase HPLC). 5Yield:
{2-am no- 642- (tert butyl anj

4-y1)- 61, 3-di
1H NWR (500

sul f at e.

7.843 (d,

1H), 107.323 ({,

(s, 2H),

{2- Ami no- 6- [

H@?Péggmgﬁe—ﬁyﬁqﬁhgﬁﬁ% Bg%%i)dpﬁlgggg :[alr gegr;MeEjhover sodi um

yl ) phenyl i qui nazol i n-
2- Oret hafone; LC- M5 retentlo me: 1.43 mn;
TFA—dl) 8 {P 8.070 (s, 1H™X'8.038 (d, 1H),
, 7.574 7507 (my2 , 1H), 7.373 (d,
(t, 1H, 7.c45 ( )(\s 2H), 4.792
S g (si 9H— 6 NH,
-(tert-buty ani nbrrethyl) 4- f | uor ophenytFqui Nazol i'n- 4- yl)-(1, 3-

242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car syl ) gui nazol i n-6-y11- 5-

di hydr oi soi ndol - 2- yOret hanone ("A19") 15 i@( 30 95 ngy of

rt etrah

nzal dehyde are dissolved in 2 m of
rofuran. 34 pl of tert-butylam ne and 18 pl of glacial acetic acid
‘are added, and the mxture is stirred at 60C for 6 h. After cooling to 25C,

quorosg

, 2-di chl oroethane and 2 m of

103 ng of sodDOmg of 2q2tamipbet-OhBetihygtromomdadiel@ccanbondiquimabliatc-giiierimsr a

further
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aldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 ml of tetrahydro-

~ furan. 94 mg of pyrrolidin-3-ol and 15 pl of glacial acetic acid are added, and

the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 170 mg of sodium
triacetoxyborohydride are added and stirred at 25°C for a further 12 h. The
mixture is poured into water, extracted three times with dichloromethane, and
the combined organic phases are dried over sodium sulfate. After filtration, the
filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).

Yield: 37 mg (31%) of {2-aminoc-6-[2-(3-hydroxypyrrolidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.40 min;

"H NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.067 (s, 1H), 8.025 (d, 1H),
7.848 (d, 1H), 7.792-7.728 (m, 1H), 7.567-7.507 (m, 2H), 7422-7.382 (m, 2H),
7.321 (t, 1H), 7.283 (t, 1H), 7.226 (d, 1H), 4.998 (s, 2H), 4.807 (s, 2H), 4.395-
4.236 (m, 3H), 3.481-2.781 (m, 4H), 2.085-1.837 (m, 1H), 1.711-1.638 (m,
1H).



12 h. The mxture is poured into water, extracted three tinmes with

di chl oronet hane, and the conbi ned organi ¢ phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and
purified by chronatography (reversed phase HPLC). Yield: 15 ng (14% of
{2-am no-612-(tert-butyl am nomet hyl ) - 4-{douor ophenyl | qui nazol i n-4-y1)-(1, 3-d
i hydr oi soi ndol - 2- yOnet hanone; 100 LC retention tine: 2.18 mn ("polar"
gradient); 1H NWR (400 MHz, DVBO d6/ TFA-di) 8 [ppm] 8.06 (t, J = 2.2, 1H),
7.98 (dd, J = 1.9, 8.7, 1H), 7.82 (d, J =8.7, 1H, 7.59 (dd, J = 2.6, 9.9,
1H), 7.39 (d{R-Amino&-R-(Bamindirrolidird3-yimathgDphenylRidinazolin#A-yH(13-= 7. 3,
1H), 4.99 3.86 (m 2H), 1.02 (s, 9H).

{ 2- Ani no- 64§dmygl)“?'5‘5'ﬂfj§’|'é‘l¥i1)ﬁ?ﬁ%€%%‘§/”§ 9é2f9")uorophenyl ] gui nazol i n-4-y1}- (1, 3-

di hydr oi soi ndol - 2- yOret hanone (" A20") 15 150 ny of
212- am no- 4- (1, 3-di hydr oi soi I e 2 car bonyl ) qui nazol i n-6-y1
fl uor obenzal dehyde are di \9{ 1, 2-di chl or ogt hgne 2 m of

t et r ahgdr of ur a rt- butyla ne \and 4@ acl at” acetic acid
are added, a reis st Cfo . A \coollngto 25C,
161 ng 20o0f SO oxybor drlde are addef a irrNed at 25C for a

further 12 h. 1 is pourBd into wate NE -‘ tinmes with
not e c i ned organic ph@ are drle over sodi um

di chl or onet hane;ca
sulfate. After filtration, the filtrate is evaporated to dryness and
purified by chromat ography (reversed phase HRLC). 25Yi eld: 44 ng (26% of
{2-am no-612- btert butél am nonet hyl fl uor ophenyl|

qui nazth n- 4108y0g of 3-[dranyiapdt- ébﬁrﬂieﬁﬂd@ﬁ@l")m Raﬁ%h@nyllc@wqhét%ﬁlﬂbw time:
2.21 m

&2t (" pglo%rhatdg Jafi‘Q ois!%)veg%'g i\mﬁ)of ?%Og&;hﬁ? 3“3‘@?@,@* ?e;éggyﬂﬁgl L 8. : 13
5.8, 8.7, 1H§urar7i 949 mg of #ot-Hutyl ﬁﬂ}ohd&ﬁ}z ﬁﬁarbaﬁha?@ a(ld]153}|i‘|)0f gladdl qdadtic =
74 18,5 aC|d(are ac@ed ang%hé mlxtqu is stlrred gt 60° %_Por 6]]1 #?ftér coo%'ﬁ% 1o
25°C, 170 mg of sodium triacetoxyborohydride are added and stirred at 25°C
15 for a further 12 h. The mixture is poured into water, exiracted three times with
dichloromethane, and the combined organic phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and purified by
chromatography (reversed phase HPLC). Yield: 60 mg (51%) of {2-amino-6-[2-
(3-aminopyrrolidin-1-ylmethyl)phenyl]quinazolin-4-yl}-(1,3-dihydroisoindol-2-
yl)methanone;
LC-MS retention time: 1.25 min;
'H NMR (500 MHz, DMSO-d¢/TFA-d,) & [ppm] 8.074 (s, 1H), 8.030 (d, 1H),
7.855 (d, 1H), 7.740 (d, 1H), 7.575-7.526 (m, 2H), 7418-7.403 (m, 2H), 7.321
(t, 1H), 7.285 (t, 1H), 7.229 (d, 1H), 4.997 (s, 2H), 4.839 (s, 2H), 4.390-4.295

(m, 2H), 3.855 (bs, 1H), 3.554-2.873 (m, 4H), 2.207 (bs, 1H), 1.909 (bs, 1H).
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101
(2- Ami no-6[ 6-(tert-butylam nonet hyftbenzo- 1, 3-di oxol -5-yl | qui nazolin-4-yl11-
(1, 3-di hydr oi soi ndol - 2-yftmet hanone ("A21") 10 100 ng of 6-[2-am no 4

(1, 3-di hydr oi soi ndol e- 2-car bonyl ) qui nazol i n-6-yl] -

benzo- 1, 3- di oxol e-5-car bal dehyde are diggolved in 2 m of

1, 2-dichl oroethane and 2 mM of tetrahydrofuran. 30 pl of tert-butylam ne
and 13 pl of glacial acetic acid are added, and the m xture is stirred at
60C for 6 h. After cooling to 1525C, 102 of sodiumtriacetoxyborohydride
are added an{R-énmino&d[2a(2,25inethyInyralidirmérymethylptrerylldunazcdnidsyilélsed int o
wat er, extragted t.hr.e pnes with di onet hane, and the conbi ned organic
phases are dﬁf@gr‘?ﬂ%‘gpgg%gﬁm%ﬂ%eeﬁﬂhﬁt)er filtration, the filtrate is
evaporated to dryness and pup+fR ed by chromat ography (revers phase HPLC).
20Yi el d: 50 ng (44% of
{2-am no-6[ 6- (tert-butyl af
5-yl | ggi nazol / p
time: 1.53 mlg
1H), 8.03 (dd, JJ =

hyf fbenzo- 1, 3- di oxol-4

. i hydrof soyridol - 2 met hanoyfe; ~LC- M5 retention

1H NMR (50 , DMBQ 8.10 (d, J = 1.8,

X"KAS (d, J = 7.5,
5

1H), 7.24 (d, &= 2 1) 6. 95 25.(3, 1H) s .06 (s, 2H),
4.84 (s, 2H) 1380 (s, PH) .Mk 06 (s, 9H).¢ 192 NH,
24212- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2-car ) qui nazol i n-6-yl ] benzyl am no}

acet am de ("A22"5 100 ng of

2-[2-am no-4- (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl ] benzal dehyde
are diggolved in 3 m of 1,2-dichloroethane and 3 mM of tetrahydrofuran. 39
o ot 105 noad S0 @b 2N AaAbH e BREORATEIONS. 2rra R IRUADM Y AT £ o

'at 60C for 6ara-ehgg§g{5e§&§bwé@ ih APGF ;gé&?ggrgétpéﬁghw 1@& BF Rk Rydro-

borohydri de are nd stirred at urt her he'm xture is
poured into fumbpré5 gkof 25tdichettylparolidims and 22 |didf iglaniareseliameid ared t he

Pt e o SNSRI Bl hl B ROE AT i ool e S
S apeom bl hShens bt g Masho g 25C roiter
}acet anPde; LZHVGhesniurneds pourast inlo waiter, rxtracted three times with dichloro-
methane, and the combined organic phases are dried over sodium sulfate.
Atfter filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).
Yield: 92 mg (51%) of {2-amino-6-[2-(2,5-dimethylpyrrolidin-1-ylmethyl)phenyl]-
20 quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 2.15 min ("polar” gradient);
'H NMR (500 MHz, DMSO-dg/TFA-d+) & [ppm] 8.06 — 8.00 (m, 2H), 7.86 (dd, J
=2.7,9.1, 1H), 7.79-7.69 (m, 1H), 7.59 — 7.49 (m, 2H), 7.43 — 7.38 (m, 2H),
7.30 (dt, J=7.3,17.9,2H),7.22 (dd, J= 3.5, 7.2, 1H), 5.06 — 4.94 (m, 2H),
25 4.86 —4.76 (m, 2H), 4.44 — 4.04 (m, 2H), 3.82 — 3.26 (m, 1H), 3.20 (dd, J =
6.1, 12.4, 1H), 2.09 — 1.84 (m, 2H), 1.55 - 1.38 (m, 2H), 1.07 — 0.82 (m, 6H).
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1H NWVR (500 MHz, DMSO d6/ TFA-d1) o [ppni 8.08- 8.03i(m 2H), 7.83 (d, J 25=
9.1, 1H), 7.75 (d, J =7.4, 1H), 7.56 - 7.47 (m 2H), 7.39 (dd, J = 7.3,
10.9, 2H), 7.34 - 7.25 (m 2H), 7.24 (d, J =7.2, 1H), 4.99 (s, 2H), 4.84
(s, 2H), 4.10 (s, 2H), 3.56 (s, 2H). 103

[ 2- Ami no- 6- ( 2- cycl opr opyl am nonet hyl phelyCOqui nazol i n-4-y1] - (1, 3-di hydr oi soi
ndol- 2- yOnet hanone (" A23") 10200 ng of

212- am no-4-( 1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-yl ] benz- al dehyde

are dissolveq,in 3 , e di chl oropet hane an m .of. tetrahydrofaran. 81
pl of cycl opg%'ﬁw'gﬁg%g' L?hgj-cﬁguogppxgr{oIﬁg—?;ﬂmeﬁgﬂ}q%@ngﬂgLanafémé%%ga@,%'-nd t he
mxture is sifydisdindele-yipfetRalond\{"?@"cool ing to 25C, 226 ng of sodium
triacet oxyborohydri de are "added and stirred at 25C for a further 12 h. The
15m xture is poured into water, extracted three times w th dichl oronet hane,
and the conbi ned organi c phases_are dried over sodiumsulfate,_After
filtration, the filtrate is e :

chr omatogr aphy (reversed p &\ HPLO) N

[ 2-ami no- 6- (2_ey¢l opr oyl alipdmet hy{ phenyQqui pa 4-) (1, 3-di hydrois
oi ndol-2-yl) 3 ; M5 retent tinme: P mn ("lpolar"” gradient);
1H NVR (500 Mré SHLEA-di ) 811840mi8. 1 -8, 1H), 8.08 (dd, J
= 1.9, 8.6, 1H iz 86 —LH-—7. 73 - N;k 7.59 - 7.51
(7.m3, 2|2—I2) 373 , hplz, 7.41 (g%ﬁ NHZ' 33 (dt, J =
F
10
200 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]benz-
aldehyde are dissolved in 3 m| of 1,2-dichioroethane and 3 ml of tetrahydro-
furan. 104 mg of 3,3-difluoropyrrolidine hydrochloride are added, and the mix-
ture is stirred at 40°C for 6 h. After cooling to 25°C, 226 mg of sodium tri-
135 acetoxyborohydride are added and stirred at 25°C for a further 12 h. The mix-
ture is poured into water, extracted three times with dichloromethane, and the
. combined organic phases are dried over sodium sulfate. After filtration, the fil-
trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
20 Yield: 92 mg (51%) of {2-amino-6-[2-(3,3-difluoropyrrolidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
L.C-MS retention time: 2.39 min ("polar" gradient);
"H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 8.061 (d, 1H), 7.932 (dd, 1H),
95 7.812 (d, 1H), 7.693-7.674 (m, 1H), 7.477-7.459 (m, 2H), 7342-7.305 (m, 2H),

7.236 (t, 1H), 7.198 (t, TH), 7.127 (d, 1H), 4.952 (s, 2H), 4.781 (s, 2H), 4.388
(s, 2H), 3.727 (t, 2H), 3.409 (t, 2H), 2.355 (dt, 2H).
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7.25 (d, J =7.4, 1H, 5.04 (s, 2H), 4.86 (s, 2H), 4.17 (s, 2H), 0.69 -
0.64 (m 2H), 0.54 (q, J =7.0, 2H. 104

[ 2- Am no- 6- ( 2- cycl obut y) am nonet hyl phenyDqui nazol i n-4-y1] - (1, 3-di hydroi soin
dol- 2- yOret hanone (" A24") 10200 ng of

2-[ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- cartzonyl ) qui nazol i n- 6-yl ] benz-

al dehyde are dissolved in 3 ml of 1,2-dichloroethane and 3 m of
tetrahydrofuran. 106 pl of cycl obutyl am ne and 35 pI of glacial acetic acid

are added, and the stirred, at, 60C f ol ng,to 25C,
226 ng of so UWPP%@?@%@?WWMW@” 1rﬂ”?dﬁﬁ£°rlﬁwllg?'ﬂ??%| TVI}ZQCBT or a
further 12 h _ h 0 water, extracted three times

wi th dichl orgnyzﬁgléémd)& Hjéectcgﬁgﬁé @ gr)ganl C phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and

purified by chromat ography (reversed phase HPLC). 60 ng (24%
of

[ 2- ami 1B0- 6- (2- cycl obut yl am ' \ di hydr oi so
i ndol- 2-yl) net ; v gradient); 1H
NVMR (500 MHz, 8.06 (dd, J =

1.9, 8.6, 1HS

10
200 mg of 2-{2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]benz-
aldehyde are dissolved in 3 mi of 1,2-dichloroethane and 3 ml of tetrahydro-
furan. 92 mg of (S)-(+)-3-fluoropyrrolidine hydrochloride are added, and the
mixture is stirred at 40°C for 6 h. After cooling to 25°C, 226 mg of sodium tri-
15 acetoxyborohydride are added and stirred at 25°C for a further 12 h. The mix-
ture is poured into water, extracted three times with dichloromethane, and the
combined organic phases are dried over sodium sulfate. After filtration, the fil-
trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
20 Yield: 70 mg (30%) of {2-amino-6-[2-((R)-3-fluoropyrrolidin-1-ylmethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone;
LC-MS retention time: 1.57 min;
'H NMR (500 MHz, DMSO-dg/TFA-d1) & [ppm] 8.13 (s, 1H), 8.06 (dd, J = 1.8,
8.6, 1H), 7.89 (d, J = 8.6, 1H), 7.79 (d, J = 6.4, 1H), 7.62 — 7.54 (m, 2H), 7.44
25 (d,J=7.1,2H),7.33 (dt, J =7.2, 18.1,2H), 7.25(d, J = 7.4, 1H), 5.28 (d, J =
53.4, 1H), 5.03 (s, 2H), 4.84 (s, 2H), 4.51 — 4.31 (m, 2H), 3.87 — 3.45 (m, 2H).
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- 7.70 (m 1H), 7.60 -7.52 (m 2H), 7.47 - 7.39 (m 2H), 7.37 - 7.29 (m

= 7.3, 1H, 5.04 (s, 2H), 254.86 (s, 2H), 3.93 (s, 2H),
=8.1, 1H, 2.01 -1.88 (m 4H), 1.65 - 1.48 (m 2H). 105
di hydr oi soi n

2H) ,

3.53 (p, J
[ 2- Ami no- 6( 2- pyrrolidin-1-yl nethyl phenyl)qui nazolin-4-y1]-(1, 3-

7.26 (d,

J

dol- 2-yOnet hanone ("A25") 10100 nmgy of:
242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl i benz- al dehyde

are dissolved in 2 m of 1, 2 di chl oroethane and 2 m of tetrahydrofuran.

| of rolidine and 15 aci al acetic acid are_added, . and.t
i xture. 2t@)omedh

mxture i s st£ABHOR

triacet oxybo

m x-

15ture i's’poured i
di chl or onet hane, and t he combhire
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5%8%&5_?951%@?%@%?%3{35.)% at 25C for a further 12 h. The

racted three tines with
8d organi c phases are dried ov odi um

sulfate. After filtration, fltrate is evaporated to dr and
purified by chromatogrgphy.(revers ase HPLO). Yield: 6% of

[ 2- am ®o- 6-(roI|d| yl net hyl nyl ) qui @ 41 -14, 3- di hydr oi soi
ndol- 2- yOnet hagohe;, LG My retentlonHZO’u me: 1. in; 1H NVR (500 VHz,
DVBO- d6/ TFA- d1)[ 5 @ ﬁ;)lu (s, 1H), 8.004. (d, SN(d, 1H), 7.716
(d, 1H), 7.5 498, (M 7404-7.377 (m._2H), (I,J\lH), 7.264 (t,
1H), 7.205 ( ﬂ) 4.9%( 22I—|) 4803(@%!), 4,274 s, "H), 3.360 (s

2H),

——

2.798 (bs, 2H), 1.750 (m 4H).
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100 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl|benz-
aldehyde are dissolved in 3 ml of 1,2-dichloroethane and 3 ml of tetrahydro-
furan. 43 mg of (S)-2-methylpyrrolidine hydrochloride are added, and the mix-
ture is stirred at 40°C for 6 h. After cooling to 25°C, 113 mg of sodium tri-
acetoxyborohydride are added and stirred at 25°C for a further 12 h. The mix-
ture is poured into water, extracted three times with dichloromethane, and the
combined organic phases are dried over sodium sulfate. After filtration, the fil-
trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).

Yield: 62 mg (53%) of {2-amino-6-[2-((S)-2-methylpyrrolidin-1-yimethyl)-
phenyl]quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.50 min;

"H NMR (500 MHz, DMSO-de/TFA-d/) & [ppm] 8.08 — 7.99 (m, 2H), 7.85 (d, J
=86, 1H), 7.71(d, J=6.6, 1H), 7.58 — 7.50 (m, 2H), 7.40 {t, J = 7.0, 2H), 7.34
—-7.25(m, 2H),7.22(d, J=7.4, 1H), 5.00(d, J = 4.9, 2H), 4.81 (s, 2H), 4.29
(dd, J = 13.8, 207.4, 2H), 3.26 (s, 2H), 2.82 (d, J = 11.4, 1H), 2.00 (d, J = 6.5,
1H), 1.77 — 1.64 (m, 2H), 1.43 (s, 1H), 1.03 (d, J = 6.4, 3H).
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{2- Am no- 6-[ 2- (2- net hyl pyrrolidin-1-yl net hyl ) phenyl | qui nazolin-4-y1}-(1, 3-
di hydr oi soi ndol - 2- yf t net hanone (" A26") 10 100 ny of
2- (2-am no- 4- (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n- 6-yl i benzal dehyde

are dissolved in 2 m of 1,2-dichloroethgne and 2 m of tetrahydrofuran.
pl of 2-nethyl pyrolidine and 15 pl of glacial acetic acid are added, and

the m xture is stirred at 60C for 6 h. After cooling to 25C, 170 ng of

15sodi um tri acet oxybor ohydri de are added and stirred at 25C for furt her
12 h. The ni A2Heinbsb iR W13

- mﬁtbylnmrtr@lrdInéxylrr@élmémheﬁvu@ﬂﬂaz@m -G

di chl oronet h qm{m phases are dried over sodium
sul f at e. Aftgq&qrﬁgggﬁ&g% h(LétﬂsﬂP evaporat ed to dryness and

purlfl ed by chromat ography (r

{2-am no- 642-

1.46 mg: 1H

8. 036- 8. 015 (
7.555-7.502 (
7.207 (d, 1H),
3.290- 3. 186 (Hf]

H,y 7
. 03 20) , 4830 2K), 4. ,
' " 880- 28793 (m  1H) 2N
(m 2H), 1.470-1.392 (m 1H), 1.034-0.96 3H). 107

e sed phase HPLC) . 20Yi el d:

-yl met hyl ) pheny1] -

d ndqgl- 2- yOnet hanone; d_C-
MBSO c16/NFA-di ) (& WPP111] 8062

(my 1H),

(2- et hyl pyrrg
1, 3-¢ j
1H),

(39% of

56

gntion tine:

{2- Am no- 6-[ 2- (2- hydr oxynet hyl pyrrol i di n-1-yl net hyl ) phenyl i qui nazol i n- 4-y1}
- (1, 3-di hydroi soi ndol - 2- yOret hanone ("A27")
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200 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yllbenz-
aldehyde are dissolved in 3 ml of 1,2-dichioroethane and 3 ml of tetrahydro-
furan. 71 pl of R-(-)-2-methylpyrolidine and 41 pl of glacial acetic acid are
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 226 mg
of sodium triacetoxyborohydride are added and stirred at 25°C for a further

12 h. The mixture is poured into water, extracted three times with dichloro-
methane, and the combined organic phases are dried over sodium sulfate.
After filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).

Yield: 81 mg (35%) of {2-amino-6-[2-((R)-2-methylpyrrolidin-1-ylmethyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.61 min;

"H NMR (500 MHz, DMSO-ds/TFA-d1) § {[ppm] 8.09 — 8.02 (m, 2H), 7.87 (dd, J
=5.1,85, 1H),7.77-7.70 (m, 1H), 7.61 - 7.53 (m, 2H), 7.42 (ddd, J = 5.9,
8.4,10.3, 2H), 7.33 (dt, J = 7.3, 18.1,2H), 7.25(d, J = 7.4, 1H), 5.07 — 4,95
(m, 2H), 4.83 (s, 2H), 4.53 (d, J = 13.8, 1H), 4.11 (d, J = 13.9, 1H), 3.34 - 3.20
(m, 2H), 2.88 -2.78 (m, 1H), 2.08 (dt, J = 7.1, 13.7, 1H), 1.79 — 1.66 (m, 2H),
1.45 (dq, J = 8.8, 13.1, 1H), 1.11 = 0.97 (m, 3H).



10 100 ng of

242-am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-yl | benzal dehyde
are dissolved in 2 m of 1,2-dichloroethane and 2 m of tetrahydrofuran. 51
nmg of pyrrolidin-2-ylnethanol and 15 pl of glacial acetic acid are 15added,
and the mxture is stirred at 60C for 611 After cooling to 25C, 170 ng of
sodiumtri acet oxyborohydri de are added and stirred at 25C for a further 12
h. The m xture is poured into water, extracted three tines with

di chl oronet hane, and the conbi ned or&wnlc phases are dried over sodi um

sul fate. Aft 2-Aminor&{4-duora-Ré2methy érOil@lnewmtav%réhqwﬂaﬂwgbnﬁnﬂ}

B o oL A PRSI 0 el 58 o (20 o

phenyl | qui nazol i n-4-y1}- (1, 3-di hydr oi soi ndol - 2- Amet hanone; LC-MS retention

time: 1.39 mn; 1H NWR (500 MHz, DWVSO d6/ TFA-di) 8 [PPn] 8.070 1H),
8.012 (d, 1H), 257.855 (d, 1H), 735 (t, 1H), 7.555-7.507 (m :
7411-75383 (m 2H), 7.308 (t—4 7.270 (t, 1H), 7.215 (d 4.995 (s,
2H), 4.814 (s 2 4.298_ (dy 3.347-2.66 - 299 (m
1H), 1.864-1. 804 T. 643-1..45 N m 1H)

{2- Am no- 642- ( 3shy4 yr oI|d|n 1- thyI) Sheny lin-4-y1}-(1, 3-

di hydr oi soi ndo1- and‘he (" A28 : |2-[R-am no 4
(1, 3-di hydroi s : 3 Aa]Qn | ) qui nazol i ] S are dissol ved
in2nm of 1,2- |cIoroetH‘éme ad 2 M of et ahydrofuran 94 *ny of

pyrrolidin-3-ol and 15 pl of glacial acetic acid are added, and 15t he
mxturqqgi s stirred at 60C for 6 h. After cooling to 25C, 170 ng of sodium
triacetoxyborohydri de are added and stirred at 25C for a further 12 h. The
mxture i s p&rreg dfi-2-aatrer-4- (dapSt—dihydr@mbaimche-Z-Carbsny\h)QMndi@m -B1ylrfet hane,

and the conbined_  or hases ar dr.i [ S | fate.
filtration, {Ingqqqr&@E{e&yﬁg g diRse %o"’gpgﬁ@sg'ch %H?'ﬂ? 28 739‘11 of
chromat ogr ap'?é’tréﬁﬁf@ﬁﬁﬁﬁ’. 34 yl of 2—methylpyrrohd|ne and 18 pl of glacial acetic acid are
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 103 mg
15 of sodium triacetoxyborohydride are added and stirred at 25°C for a further

12 h. The mixture is poured into water, extracted three times with dichloro-
methane, and the combined organic phases are dried over sodium sulfate.
After filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).
20 Yield: 20 mg (14%) of {2-amino-6-[4-fluoro-2-(2-methylpyrrolidin-1-yimethyl)-
phenyl]lquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 2.19 min ("polar" gradient);
'H NMR (500 MHz, DMSO-de/TFA-d+) 3 [ppm} 8.04 (d, J = 1.6, 1H), 7.99 (dd, J
=1.8,8.6, 1H), 7.85(d, J = 8.6, 1H), 7.63 - 7.56 (m, 1H), 7.43 (dd, J = 5.9,
25 8.6,1H),7.39(d,J=74, 1H), 7.36 - 7.23 (m, 4H), 7.20 (d, J = 7.4, 1H), 5.06
—4.92 (m, 2H), 4.86 —4.74 (m, 2H), 4.56 — 4.45 (m, 1H), 4.09 — 4.00 (m, 1H),
3.37 - 3.17 (m, 2H), 2.82 - 2.72 (m, 1H), 2.05 - 1.94 (m, 1H), 1.80 — 1.64 (m,
2H), 1.50 — 1.37 (m, 1H), 1.10 — 0.90 (m, 3H).
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20phase HPLC). Yield: 37 ng (31% of

{2-am no- 642- ( 3- hydr oxypyrrolidin-1-yl nethyl)phenyl] -

qui nazol i n-4-y1}-(1, 3-di hydr oi soi ndol - 2- yOret hanone; LC-MS retention tine:
1.40 min; 1H NVR (500 MHz, DMBO cl16/ TFA-dl1) 8 [Ppn 8.067 (s, 1H), 8.025
(d, 1H), 257.848 (d, 1H), 7.792-7.728 (mé 1H), 7.567-7.507 (m 2H),
7422-7.382 (m 2H), 7.321 (t, 1H), 7.283 (t, 1H), 7.226 (d, 1H), 4.998 (s,
2H) , 4 807 (s 2H), 4.395- 4. 236 (m 3H), 3.481-2.781 (m 4H), 2.085-1.837
(in, 1.

(2 i . 642 FFSERCASTHEI 2 ATy s Ry DR R ReZO Y-y, 3.

di hydr oi soi ngel ﬂ}g?g ne mé?r?a (" 0 ng of

242- am no- 4- ?‘1’3‘&3% ydrdgﬁ(g‘%l@;l IoI e- 2@3%0&% gui nazol i n-6-yl ] benz- al dehyde
are dissolved in 2 m of 1,2-dichloroethane and 2 ml of tetrahydrofuran. 94
ng of tert-butyl pyrrolidi n-3-y| carbamate and 15 pl of glacial acetjc acid

are added, and the mxture is st ed at 60C for 6 h. After cool to 25C,

170 ngb5of sodi umfiri acet oxyboroR de are added fnd stirred & 15for a

further 12 h. Thelm xtureyi s ppowed i nfpo water, : imes with
pver sodi um

di chl or onet hane bi ned ¢ phases
sulfate. After iQn, tthe filtrate ys evapexa ess and
purified by chrongtog YTtNeversed se HRLC) . (51% of
{2-am no- 642-
( 3- ani nopyr r ol ifHi nA- yet M/I )y PHenyl ] qui nazofi nf4-y11- (1, 3- '\Hl hylikoi soi ndol -
2- 20yl) et hanone; LC-MS retention tine: 1.2 n; 1H NVR (500 Hz,
DMSO- clie/ TFA-d1) 8 [Ppn 8.074 (s, 1H), 8.030 (d, 1H), 7.855 (d, 1H), 7.740
(d, 1H), 7.575-7.526 (m 2H), 7418-7,403 (m 2H), 7.321 (t, 1H), 7.285 (t,
1H), 7.229 ( of - . 211)
3.855 (bs, 1|‘3_||)501r§|b50£;1? @9%?%%4%#% d]ﬂy&%gsocgﬁdogé’b)-carﬁoﬁ?%lﬁngz%rhn?@ﬁ/l]m 110
fluorobenzaldehyde are dissolved in 2 ml of 1,2- dlchloroethane and 2mi of

tetrahydrofuran. 53 pl of 2-methylpyrrolidine and 40 pl of giacial acetic acid are
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 161 mg
15 of sodium triacetoxyborohydride are added, and the mixture is stirred at 25°C
for a further 12 h. The mixture is poured into water, extracted three times with
dichloromethane, and the combined organic phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and purified by
chromatography (reversed phase HPLC).
Yield: 37 mg (21%) of {2-amino-6-[5-fluoro-2-(2-methylpyrrolidin-1-ylmethyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 1.53 min;
'H NMR (500 MHz, DMSO-dg/TFA-d1) § [ppm] 8.14 — 8.10 (m, 1H), 8.07 (dd, J
=1.8,8.6, 1H),7.89(d, J=8.6, 1H), 7.80 (dd, J = 5.7, 8.7, 1H), 7.48 — 7.40
(m, 2H), 7.39 -7.27 (m, 3H), 7.25 (d, J = 7.4, 1H), 5.11 — 4.96 (m, 2H), 4.90 -
4.78 (m, 2H), 4.51 (d, J = 13.9, 1H), 4.14 - 4.04 (m, 1H), 3.34 — 3.18 (m, 2H),
2.85-2.76 (m, 1H), 2.10 - 1.97 (m, 1H), 1.73 (dt, J = 7.8, 15.4, 2H), 1.47 (dq,
J =8.8, 13.0, 1H), 1.12 - 0.97 (m, 3H).
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{2- Am no-6-[ 2- (2, 5-di et hyl pyrrolidin-1-yl met hyophenyl ] gui nazolin-4-y1}-(17
3- di hydroi soi ndol- 2- yOret hanone ("A30") 10150 ng of 2-[2-am no 4

(1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui nazol i n-6-yl i benz- al dehyde are

di ssolved in 3 m of 1,2-dichloroethane and 3 ml of tetrahydrofuran. 65 p
of 2,5-dinmethyl pyrrolidine and 22 pl of 1gl acial acetic acid are added, and
the mxture is stirred at 60C for 6 h. After cooling to 25C, 170 ng of

sodi umtri acet oxyborohydri de are added and stirred at 25C for a further
1512 h. The mixture is poured into water, extracted three tines with

di chl oro- metViethyl 1-44d2@minedht freihysirgisaindofdsasbemdaginazglineyll-sodi um
sul fate. After, ti ' ot ' tg,§ evaporated to dryness and
purified by %P%k@é%@é'%2<%ieé$ﬂ%%atpﬁ%’;2 HPLC) . Yield: 92 ng
(51% of {2-am no-612-(2,5-dinethylpyrrolidin-21-ylnethyl)phenyl]-

20gui nazol i n-4-y11- (1, 3-di hydroi soi ndol - 2-yl ) met hanone; LC-MS retention
time: 2.15 mn ("polar"” gradi ; 1H NVR (500 MHz, DMSO-derT, 1) 5 [ Nom
8.06 -88.00 (m 2H), 7.86 =27, 9.1, 1H, 7.79 - 7. 1H), 7.59

- 7.49 (m 2H) : 2H), 7430 (dt, =3 7. 30:17N 2H), 7.22
(dd, J = 3.5, 5. : ( 2 ' 6 (m 2H), 4.44 -
4.04 (m 2H), . 28 , F728,( . 1H), 2.09 -
1.84 (m 2H), ] 2H) \1007 F 1E

{2- Am no- 642- QY. H\]'rolidi n-1-yl N lin-4-yl1)-(1,
3- di hydroi sl ndo1- 2-yI ) et Aihone (" A3T ?

2-[2-am no-4- (1, 3-di hydr oi soi ndol e- 2- car bony
are diggolved in 3 mM of 1,2-dichloroethane and 3 m of tetrahydrofuran.
104 ng of 3, 3-difluoropyrrolidine hydrochl ori are added, and the m x-
15ture is stirred at 40C for 6 h. After cooling to 25C, 226 ng of sodium
tri-

ihazol i n-6-yl ] benzal dehyde

500 mg of 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-yl]benz-
aldehyde are dissolved in 5 mi of 1,2-dichloroethane and 5 ml of tetrahydro-
furan. 314 mg of methyl pyrrolidine-2-carboxylate hydrochioride are added,
and the mixture is stirred at 80°C for 6 h. After cooling to 25°C, 566 mg of
sodium triacetoxyborohydride are added and stirred at 25°C for a further 12 h.

15

The mixture is poured into water, extracted three times with dichloromethane,
and the combined organic phases are dried over sodium sulfate. After filtra-
tion, the filtrate is evaporated to dryness and purified by chromatography

20 (reversed phase HPLC).

Yield: 310 mg (565%) of methyl 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-car-

bonyl)quinazolin-8-yllbenzyl}pyrrolidine-2-carboxylate;

LC-MS retention time: 2.40 min ("polar" gradient).
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acet oxyborohydri de are added and stirred at 25C for a further 12 h. The

m xture is poured into water, extracted three tines w th dichl oronethane,
and the conbi ned organi ¢ phases are dried over sodiumsulfate. After
filtration, the filtrate is evaporated to dryness and purified by

chromat ography (reversed 20phase HPLC). ;¢ el d: 92 ng (51% of

{2-am no-642- (3, 3-di fluoropyrrolidin-1-yl nethyl)phenyliquinazoli n-4-y1) - (1,
3-di hydr oi soi ndol- 2- yOret hanone; LC-MS retention time: 2.39 mn ("polar”
gradient); 1H NVR (500 MHz, DWVMSO d6f TFA-d1) 8 [ppnl. 8.061 (d, 1H), 7.932
(dd, 1H), 257-@12-Amina-Ay(1,3dbydraisgndolen- c@rh)onysqumazqhm@gﬂ](b@nz o) |

oy, 4 781 (Brlfnesgbodio sBl AT (1 ol 506 (¢) 21 o 3%s (at,

2H) . 112
{2- Am no-642((S)-3-fluoropyrreg @ 1-yl et hyl ) phenyl i qui
- di hydroi soi ndol - 2- yOret gangpe A32") 10 {

242- amsno-4-(1, 3

1
N
<
H
—
1
—~
H
H
w

are dissolved in : 1,2 di chI oroet hane ag of tetrahydrofuran 92
mg of (S)-(+)-3-fljuord |0I|N1I|ne hydrochl ori dg decl"*l and the mxture
is stirred at or & h cooling t 3 odiumtri-
15acet oxybor oQydri de are adied "Shd stirred aff 25C for aVfurfher 12 h. The
mx- ture is ol nto water, extracted ginmes with dichloronet hane,

and the conbi ned organic phases are dried overf sodiumsulfate. After
filtration, the-f?ltrate is evaporated to dr¥fess and purified by
chr omat @graphy (reversed phase HPLC). 20Yield: 70 ng (30% of

{2-am no-6124(R)-3-fl uoropyrrolidin-1-ylnethyl)phenyl]-

LT s VAR s arydsonad Foibag rant, 1
3 =1 8, ’ 6-yllbenzyl}pyrrolidine-2-carboxylate are dissolved in 5 ml o tetrahydrofuran
5 ml of 2N sodium hydroxide solution are added, and the mixture is stirred at
25°C for 16 h. The mixture is evaporated in vacuo and acidified using 2N
15 hydrochloric acid, during which the product precipitates out. Filtration and
drying at 40°C in vacuo gives 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-
carbonyl)quinazolin-6-yllbenzyl}pyrrolidine-2-carboxylic acid.
Yield: 310 mg (65%) of 1-{2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)-
quinazolin-6-y|]benzyi}pyrrolidine-2-carboxylic acid;
20 LC-MS retention time: 2.14 min ("polar" gradient).

N-Methyl-1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-y|]-
benzyl}pyrrolidine-2-carboxamide ("A39")

25
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8.6, 1H), 7.89 (d, J =8.6, 1H, 7.79 (d, J = 6.4, 1H), 7.62 -7.54 (m 2H),
7.44 25(d, J =7.1, 2H), 7.33 (dt, J =7.2, 18.1, 2H), 7.25 (d, J = 7.4,
1H), 5.28 (d, J =53.4, 1H, 5.03 (s, 2H), 4.84 (s, 2H), 4.51 -4.31 (m
2H), 3.87 - 3.45 (m 2H). 113

{2- Ami no-612-((S)-2-net hyl pyrrolidin-1-y{gret hyl ) phenyl ] qui nazol i n-4-y1}-(1,
3- di hydroi soi ndol - 2- yOret hanone (" A33) 10100 ng of

212- am no-4-( 1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl ] benz- al dehyde
are dissolved in 3 m of 1,2-dichloroethane and 3 ml of tetrahydrofuran. 43
mg of (S)-2-nethyl pyrrolidine hydrochloride are added, and the mx- ture is

ti d at 4 f - i i
P heet oxybar O o TBTAIQhefifa29. 1 P AN e Rrfn ity ters- |
(T X;\I 151 ur tehiflﬂomhmgté)jhm&umng[t@n(;jethyltﬁcﬂphe%hd A 834 ipfrgémdéhwamine (2dI_VI in

| C orone an e Cco I ne organi c se are ri over sodl um
sul fate. Aft ?ﬁﬁ)iar@r degiio & sRiution of gﬂ%m%&@ﬁ%@?mac&&?#f@@@ﬁu

f 6d b - B . SR ™ . 5 1 «d::

Pahg S 05 SHAEE.Cat PGS AL EINEARARPARERipe. oyl 81 i oni
20phenyl ] qui Bl The 4nixtlie (dlsidreld b2 S 1o, larkl yhe) pretibetisisolaled M5

01 ok o B i S B eI,
2H), 7.40 (t anfing-4L¢03-Rdroiéoirfiole-2-carbonylquinazolin-6-yl]benzylipyrrolidine-2-
carboxamide; LC-MS retention time: 2.19 min ("polar" gradient);
10 'Y NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.06 (dd, J = 2.5, 11.2, 2H),
7.87 (d, J = 8.5, 1H), 7.75 — 7.68 (m, 1H), 7.54 (dd, J = 3.4, 5.6, 2H), 7.44 (d, J
= 7.4, 1H), 7.39 (dd, J = 3.3, 5.6, 1H), 7.32 (dt, J = 7.2, 19.0, 2H), 7.25 (d, J =
7.3, 1H), 5.08 — 4.97 (m, 2H), 4.93 — 4.78 (m, 2H), 4.43 — 422 (m, 2H), 3.92 (t,
J = 8.2, 1H), 3.45 — 3.30 (m, 2H), 2.95 — 2.80 (m, 2H), 2.26 (dd, J = 9.1, 15.7,
15 2H), 1.90 - 1.64 (m, 3H).

N-(2-Hydroxyethyl)-1-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazo-
lin-6-yl]benzyl}pyrrolidine-2-carboxamide ("A40")

\\ ©
AN~ ° | XN
N/)\NH2

—_—
NH, N

20

25

107 mg of TBTU (O-(benzotriazol-1-y!)-N,N,N',N*-tetramethyluronium tetra-
fluoroborate), 123 yl of 4-methylmorpholine and 223 ul of ethanolamine are
added to a solution of 110 mg of 1-{2-[2-amino-4-(1,3-dihydroisoindole-2-
30 carbonyl)quinazolin-6-yllbenzyl}pyrrolidine-2-carboxylic acid in 1 mi of DMF.
The mixture is stirred at 22°C for 16 h, and the product is isolated directly by
column chromatography. Yield: 34 mg (28%) of N~(2-hydroxyethyl)-1-{2-[2-



-7.25 (m 2H), 7.22 (d, J =7.4, 1H), 5.00 (d, J = 4.9, 2H), 4.81 (s, 2H),
4.29 25(dd, J = 13.8, 207.4, 2H), 3.26 (s, 2H), 2.82 (d, Jr 11.4, 1H), 2.00
(d, J = 6.5, 11-1), 1.77 - 1.64 (m 2H), 1.43 (s, 1H), 1.03 (d, J = 6.4,
3H). 114

{2- Am no-612((R) - 2- et hyl pyrrolidin-1-yRl¥et hyl ) phenyl | qui nazol i n-4-y1141, 3-
di hydr oi soi ndol - 2-yl') met hanone ("A34") 10200 ng of

2- [ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl ] benz-

al dehyde are _di.sso 1,2-dj chloroeth

et r ahyar of aAmino At - dioforoie2tiaib Ay B AR Aberfibyfoldine 2,
acetic acid aafhagfeide; BOMBhetdhtvhitireel 3 16thihr@sblal pAdiehdr 6 h. After
cooling to 25C, 226 ng of sodiumtriacet oxyborohydr| e are added and

stirred at 258 NWR 6GUMHTIe PMSQ2dATFANR) fi(ppmot 8.10s— ﬁdlﬂr(@d 2} d . Hafbr)
extracted threg,ti di c oghined qrganic
phases are dri & 38@7?‘3(@3 [Hgagg’ "T% Sﬁf“ T%qa( ?r'fﬁ ?ﬁ (fej Ui bfe i s
evapor&ed tq ryrw R0 Rl sfs e| o "R OT a1y, iHPW@@ﬂi JPhgsy HPLC).
Yield: 81 2- am no- % é? -met hyl'pyrrol i 1-yl n'ethyl)

20phenyl ] qui ﬁiﬂz)oﬁlQﬂ(@, tlir{ 943- 47 oA kbt - b= ﬁﬁs‘tlﬂhﬂoﬁb'— 4.24 (s,

505 (m 2H) 209: SPGB W?@OJ%T PR 387567 oty S 3P, ,

(m 2H), 7.42 n(@dﬁ,z@ez@%,(nﬁ% M), 203631—222ﬂ(m71ﬂ¥’(ﬂ9 167 (f, 2H)18. 1, 2H),
7.25 (d, J = 7.4, "1H), 507-9525(m2H) 3 (s, 2H), 4.53 (d, J =
13.8, 1H), 4.11 (d, J = 13.9, 1H), 3.34 - 20(m2|—|) 2.88 - 2.78 (m

?3_')1 211908 (dt{%f\lmw @—}%-&%%gé&ox%ﬁpenﬁl ?ylr%efh@l famsnﬁwumé]zo‘?’ﬁ 4—9\‘}1 (133, = 8.8,

dihydroisoindol-2-yl)methanone ("A41")

15

200 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]benz-

aldehyde are dissolved in 10 ml of 1,2-dichloroethane and 10 ml of tetrahydro-
20 furan. 103 mg of 4-piperidinol and 29 1l of glacial acetic acid are added, and
the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 226 mg of sodium
triacetoxyborohydride are added and stirred at 25°C for a further 12 h. The
mixture is poured into water, extracted three times with dichloromethane, and
the combined organic phases are dried over sodium sulfate. After filtration, the
25 filtrate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
Yield: 10 mg (4%) of {2-amino-6-[2-(4-hydroxypiperidin-1-ylmethyl)phenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.41 min.
30



I'ls

{2- Am no- 6[ 4-fl uor o- 2- (2- et hyl pyrrolidin-1-yl met hyl ) phenyl i qui nazolin-4-yl
)- (1, 3-di hydroi soi ndol- 2- yOnet hanone (" A35") 10 95 ng of

2- 12- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazol i n- 6-y1] - 5-

fl uorobenzal dehyde are di ssolved in 2 mit2iof 1, 2-dichloroethane and 2 m of
tetrahydrofuran. 34 pl of 2-nethylpyrrolidine and 18 pl of glacial acetic
acid are added, and the mxture is stirred at 60C for 6 h. After cooling to

PR L LT B R b A Y
wi th dichl or?qr%tdﬂ gﬁolwﬁdélr{igwgﬁme@ﬂ@?‘ )C phases are dried over sodium

sul fate. After’ f| ratlon rate is evaporated to dryness and

purified by chronatography (reyersed phase HPLC). 20Yield: 20 49 of
12- am no- 6- 14- quoro 2-(2-met rroljli)di n- 1-yl met hyp-

phenyl ] qui nazol in-4-y11-(1,B dr oi

i ndol - 2-yll) met hangne; (LG

retentibon tine " grfadi gnt); R (500 ™z,

DVSO- cl e TTFA- : , & 1J)6, 1H), d = 1.8, 8.6,
1H), 7.85 (d, N7.63- (m lH) : \N-59 25 8.6,
1H), 7.39 (d, J H, 7.36 - 7. g 7.20 J _x 7.4, 1H),
5.06 -4.92 ( S /L¢LZI4(m 2H) N445 MH09 - 4.00

6.~ [ ,
(m 1H), 3.3 (m oH M2 g2 - /q\qmj 2.05 - 1.94 (m 1H)),
180-164(m 2H) 1.50 - 1.37 (m 1H) 090(m 3H). 116
12- Am no- 6[ 5-fl uor o- 2- ( 2- net hyl pyrrol i di n-1-yl met hyl ) phenyl ] qui nazol i n-4-y1
1- (1, 3¢qdi hydroi soi ndol - 2- yOret hanone (" A36")
114 mg of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4-

fluorobenzaldehyde are dissolved in 2 ml of 1,2-dichloroethane and 2 ml of
tetrahydrofuran. 97 pl of 1-methylpiperazine and 50 pl of glacial acetic acid are
added, and the mixture is stirred at 60°C for 6 h. After cooling to 25°C, 195 mg
15 of sodium triacetoxyborohydride are added and stirred at 25°C for a further
12 h. The mixture is poured into water, extracted three times with dichloro-
methane, and the combined organic phases are dried over sodium sulifate.
After filtration, the filtrate is evaporated to dryness and purified by chromatog-
raphy (reversed phase HPLC).
Yield: 27 mg (20%) of {2-amino-6-[5-fluoro-2-(4-methylpiperazin-1-ylmethyl)-
phenyl]quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 1.62 min;
"H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 8.10 (d, J = 1.7, 1H), 8.04 (dd,
J=1.9, 8.6, 1H),7.83(d, J=8.6, 1H), 7.73 (dd, J =5.8, 8.6, 1H), 7.41 (d, J =
7.3, 1H), 7.37 (id, J = 2.8, 8.5, 1H), 7.35 - 7.19 (m, 4H), 5.00 (s, 2H), 4.80 (s,
2H), 4.11 (s, 2H), 3.26 (s, 8H), 2.82 (s, 3H).

20

25

30



10 150 ng of

242-am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y1] - 4-

fl uorobenzal dehyde are dissolved in 2 m of 1,2-dichloroethane and 2 m of
tetrahydrofuran. 53 pl of 2-nethylpyrrolidine and 40 pl of glacial acetic
acid are added, and the mxture is stirt®d at 60C for 6 h. After cooling to
25C, 161 ng 150f sodiumtriacet oxyborohydride are added, and the m xture is
stirred at 25C for a further 12 h. The m xture is poured into water,

extracted thr di chl or onnet hane, . and ned_o |
phases are dﬁf@ﬁ”'&i‘%e?‘[% "L?ﬁ#'gﬁ'ln? ¥Pigregp }yqr!@ethylf HB'“?FP@'?% JJC is
evaporated t@q @[(y,ﬂg i<RH A iBehahbne " Rams ogr aphy (reversed phase HPLC).
20Yi el d: 37 /§I§J

{2-am no- 6[ 5- fluoro 2- (2- et hyl

phenyl ] qui nazol i n-4-y11- (1, 3- oi soi ndol - 2- yOret hanone;
tinme: 1.53 mn; 4E1 NI\/R(500 Q- d6/ TFA
=7.4

1H), 8507 (dd; . d, J

8.7, 1H), 7.48 B9 7. 27(m ,
1H), 5.11 -4. 96T ~2H ) . L9, 1H), 4.14
- 4.04 (m 1H), (m 2H) 2*85-%1§Im RY) 1 97(m
1H), 1.73 (dt, of =H7. 3 ~wap) . I 47 Tda, 8.8, 13.0, 1H5" 21.12 -
0.97 (m 3H). 117 Methyl 1-{242 amino 4 N

(1, 3-di hydr oi soi ndol e- 2-car bonthw nazol i n- 6-yl ]
benzyl } pyrrolidi ne-2-carboxylate ("A37") 500 ng of

e SR - S P T Rl e S R MR e e
314 ng of netidytobRnzERIchYHE @rd disabRedYih & @I b tl2odibhieFdelfarms Qndeﬁdof and the
m xture is stirred at 60C for 6 h. After coollng to 25C, 566 of sodi um

tri acet oxybofeSraiidretran. S Tadrid -amethwpiperazinaand 56 wief glacialackde acid e The
mixture i POUREd Ll hRhAle RUTRAABIRIGPoY MR Wbl Mlesber o e

and the conbined organic are i'ed over so ate. Afte
filtration, obheofiuhi trmcetm@bemt@wldegﬂe hddddmdsﬁrrmddatrﬂ?ﬁfoed ftwther

chrorrat ra versed phase HPLC Yield: 310 59 th
1-{242- g?n ng ﬁ-( ﬁ‘? r(!i'W‘}@P‘él@b‘lr%mt‘)éM@i%raPHHﬁ? Jﬁ%ﬁg %MW@@?%/I }pyrro

llllgl ne- 2-car WME%%nd—ﬁ%e’%rﬁﬁh@%rﬁQmE p'ﬁ%sega?‘@ diL8 oleP8S&im Siigfsent) .

14212- Ami no- Mter ﬁltrﬁtby\dtl'm' Bltriat&jreleaabecaiedbdmylfynﬁ'ssazm purifigdybyTtienomdtogyrr ol i
di ne- 2- car boxa/l ic ,acid 8
phy (reverse phase HPLC)

Yield: 67 mg (31%) of {2-amino-6-[4-fluoro-2-(4-methylpiperazin-1-ylmethyl)-

rolidin-1-yl methyl)-

20 phenyllguinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone;
LC-MS retention time: 1.59 min;
"H NMR (500 MHz, DMSO-de/TFA-d4) & [ppm] 8.06 (d, J = 1.7, 1H), 7.96 (dd, J
=1.9, 8.6, 1H),7.82(d,J =86, 1H), 7.55 (dd, J = 2.7, 9.7, 1H), 7.42 - 7.34
(m, 2H), 7.32 = 7.22 (m, 3H), 7.18 (d, J = 7.3, 1H), 4.98 (s, 2H), 4.79 (s, 2H),
25

4.14 (s, 2H), 3.30 (s, 8H), 2.78 (s, 3H).
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CNcr o HO 10 280 ng of nethyl

14212- am no- 44113-di hydr oi soi ndol e- 2- car bonyQqui nazol i n6-yl Thenzyl }pyrrolid
i ne-2-carboxylate are dissolved in 5 m of tetrahydrofuran. 5 m of 2N

sodi um hydroxi de solution are added, and the m xture is stirred at 25C for
16 h. The m xture is evaporated in vacu#3and acidified using 2N
15hydrochloric acid, during which the product precipitates out. Filtration
and drying at 40C in vacuo g| ves 14212-amno 4 (1, 3-di hydroi soi ndol e- 2-

car bonyOqui ngzol.ji n- 6- P nz rroILdl e- 2tcarboxyllc acid. Yield: 310 ng
(559 of 142%‘3— - car bonyl ) -

qui nazol i n-6-yl ] benzyl }pyrrol i di ne-2-carboxylic acid; 20LC-MS retention
time: 2.14 min ("polar" gradient).

N- Met hyl - 142 12Beame@- mlzlmrcgn@mwﬁdﬂlﬂ@@r@@enéeme car bonyoqui nazol i n- 6- Abenzyl }
pyrrolidine-2-car boxamFde ("A39") 119 107 ng of gBTU

(0-(benzotriazol 1)-IN. NN, N -tetranmet hyl uroni ym tetrafl uoroborate), 123
pl of 4 nethyl rmrpHy >and 334 pp of net hyl'é (2 Min THF) are added
to a solution of 110 f 1-§2-[2{lam no-4-(1, 3 dr oi so-

5i ndol e- 2- car bonyQqui OMNpR- 6- mﬁghgyl }pyrroli grcar boxylic acid in 1
m of DMF. The mxturejis stirred at 22C for 16 h} and the product is

i solated directly byccol um chromat ography. Yield: 32 ng (28% of

N net hyl - 1-{212-

am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQOqui nazol i n-6-yl ] benzyl } pyrrolidi ne-

205X i S SR B B rBPb 3 R0 e 1814 O

300 mg of (2-bromo-4,5-difluorophenyl)methanol in 2.5 ml of dichloromethane,

and the mixture is stirred at 25°C for 2 h. The mixture is evaporated to dryness
in vacuo, the residue is taken up in 10 ml of toluene, and the operation is
repeated. The residue is employed in the subsequent reactions without further
treatment.

Yield: 324 mg (99%) of 1-bromo-2-chloromethyl-4,5-difluorobenzene;

HPLC retention time: 3.37 min.

15

(2-Bromo-4,5-difluorobenzyl)methylethylamine
20 E
* ~ J Br

N
/\N
Cl |

Br

25
200 mg of 1-bromo-2-chloromethyl-4,5-difluorobenzene are dissolved in 5 ml

of acetonitrile. 540 mg of caesium carbonate and 146 pl of methylethylamine
are added, and the mixture is stirred at 80°C for 16 h. After cooling to 25°C,
the mixture is filtered, and the filtrate is evaporated to dryness. The residue is
taken up in 5 ml of ethyl acetate, the solution is washed with 5 ml of 2N

30
sodium hydroxide solution, and the combined organic phases are dried over



7.87 (d, J = 8.5 1H), 7.75 - 7.68 (m 1H), 7.54 (dd, J = 3.4, 5.6, 2H),
7.44 (d, J = 7.4, 1H), 7.39 (dd, J = 3.3, 5.6, 1H), 7.32 (dt, J = 7.2,
19.0, 2H), 7.25 (d, J = 7.3, 1H), 5.08 - 4.97 (m 2H), 4.93 - 4.78 (m 2H),
4,43 - 4.22 (m 2H), 3.92 (t, J=8.2 1H, 3.45 -3.30 (m 2H),

2.95 - 2.80 (m 2H), 2.26 (dd, J = 9.1,135.7, 152H), 1.90 - 1.64 (m 3H).
N-(2- Hydroxyet hyl) - 1-{2-12- ami no- 4- (1, 3-di hydroi soi ndol e- 2- car bonypqui nazol
i n-6-yl]benzyl } pyrrolidine-2-carboxam de ("A40") 107 rrg of TBTU

I

0-(b t | - LN, WL t f borate)., , 123
b 0 e B AR R AL oo
of 110 ng of tHe %ﬁj B%‘tét? é%o?! di hydr0| soi ndol e-2- 30

car bonyl ) qui naz enz yrrolidine-2-carboxylic acid in 1 ml of DW.
The mi xture iYéeldt nmmg &8%)2@‘ @obronmo-ﬁ 5- drﬁldom@nlzy aethyletbyiagdnat ed

TSR ot T SRR i el o4 o (209

am' no-4 (1, 3 di hydr oi soi ndol e- 2- car bonyhqui nazol i n-6-yl ] benzyl | pyrrolidi ne-
- carboxam &Arhﬁoh@[pgh@mwaﬁyltahﬂﬁométriw) msrduﬂucm@baénylmmhmm yI}-H NVR
(500 VHz, O d6/ TFA-d1) 84 . (m 2H), 7 (d, J = 8.5,

1H), 7.71 (ddT, 33dlhyf3r%s0"5d®- -ilﬁmeﬂvarwa(ﬁ%i (m 2H), 7 44 (d, J 7 3,

10 >2L?
B

o~

A L

152 mg of (2-bromo-4,5-difluorobenzyl)methylethylamine, 133 mg of potas-
15 sium carbonate, 9 pl of water and 20 mg of [1,1"-bis(diphenylphosphino)ferro-
cenelpalladium(ll) dichloride are added to a solution of 200 mg of [2-amino-6-
(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl1-(1,3-dihydro-
isoindol-2-yl)methanone in 4 ml of ethanol under argon. The mixture is heated
at 120°C for 30 min; the hot mixture is filtered through kieselguhr, and the fil-
20 trate is evaporated. and purified by chromatography (reversed phase HPLC).
Yield: 83 mg (37%) of {2-amino-6-[2-(methylethylaminomethyl)-4,5-difluoro-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone; LC-MS retention
time: 1.59 min;
'H NMR (500 MHz, DMSO-de/TFA-d) & [ppm] 8.12 (d, J = 1.9, 1H), 8.04 (dd, J
25 =1.9,8.7,1H), 7.93 - 7.84 (m, 2H), 7.55 (dd, J = 8.1, 10.8, 1H), 7.45 (d, J =
74,1H),7.35(t, J=72,1H),7.31 (t, J=7.2, 1H), 7.25 (d, J= 7.4, 1H), 5.04
(s, 2H), 4.85 (s, 2H), 4.22 (s, 2H), 3.07 —2.92 (m, 2H), 2.91 — 2.79 (m, 2H),
1.01(t, d =7.2; 6H).
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51H), 7.39 (dd, J = 3.6, 5.5, 1H), 7.32 (dt, J = 7.1, 18.0, 2H), 7.25 (d, J
=7.3, 1H, 5.02 (s, 2H), 4.94 - 4.78 (m 2H), 4.60 (t, J = 5.6, 1H, 4.41
-4.24 (m 2H), 3.96 (t, J =8.2, 1H), 3.52 (t, J =5.7, 1H), 3.45 - 3.27
(m 3H), 3.16 - 3.03 (m 2H), 2.96 - 2.86 (m 1H), 2.36 - 2.24 (m 1H),
1.79- 1.67 (m 2H). 125

10( 2- Am no- 642- (4- hydr oxypi peri di n-1-yl net hyl ) phenyl ] qui nazol in-4-y11-(1, 3-
di hydr oi soi ndol - 2- yhnmet hanone ("A41") HO 200 ny of

242- am no- 4- di hydr ai. soi ndol bon | ) qui nazol i n-6-yl | benzal dehyde
are dissol ve&%Eﬁ %'I% TOQEHF@#%% 'WQ e and 10 nl of tetrahydrofuran.
103 ng of 4-piperidinol and 29 pl of glacial acetic acid are added, and the
m xture is stirred at 60C for 6 h. After cooling to 25C, 226 ng of sodium
triacetoxyborohydride @re added and stirred at C for a further 12 h. The
m xture i s poured |Fnto wat er, extracted threé es wi th di chl or onet hane,
and the conbi ned or gauig phasesh;ri dried over i um sul fate. After

filtrathion, the filtrlb i s évapordt ed—+e drynesgand purified by
chr omat ography (reversgd pbrase H Yield: 10 py

(2-am no- 642- (4- hydr oxypi peri di n- yI met hyl ypheriy1] -
qui nazol i n-4-y11- (1,9 di hydr oi soi ndol - 2- yOrret/iinone LC-MS retention tine:
1.41 mn. 121

L2 ATa G by aPBRdBb LSRG R A TBh e R R A A 05 b~ Y
242- am no- 4- o} adetdnityidy. Qﬂe%géﬂbﬁeﬁuﬁ%mwémm%@}.ﬂﬁ@eﬂMarﬁme are
fl uor oh@nzal dehyde are di ssolved in of 1 di chl oroet hane and 2 nl of

t et r ahydr of uPgAedoan theomixtuirsistirsdoR &Y Crier 4Rd. é@eﬁpoahnggtca%%‘r theeti c
d dd |
acid are a )égﬁggsdfn?}eﬁrqeméﬁd‘f ik ?éfsré\%%og%teggé:dm{&g 8%%18[@990 ing to

25C, 195 ngy I ace oxy Bt ohy rrred at 25C
for a furthetaken up in 5 ml of ethyl acetate, the solution is washed with 5 ml of 2N

(

sodium hydroxide solution, and the combined organic phases are dried over

sodium sulfate. After filtration, the filtrate is evaporated to dryness, after which

15 the product is isolated as oil. Yield: 190 mg (83%) of (2-bromo-4,5-difluoro-
benzyl)diethylamine; LC-MS retention time: 1.59 min.
{2-Amino-6-[2-(diethylaminomethyl)-4,5-diflucrophenyl]quinazolin-4-yi}-(1,3-
dihydroisoindol-2-yl)methanone ("A45™)

20

25 /k r~|1\

148 mg of (2-bromo-4,5-difluorobenzyl)diethylamine, 170 mg of potassium

carbonate, 7 pl of water and 17 mg of [1,1"-bis(diphenyiphosphino)ferrocene]-
30 palladium(ll) dichloride are added to a solution of 170 mg of [2-amino-6-

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

Isoindol-2-yl)methanone in 4 ml of ethanol under argon. The mixture is heated



12 h. The mxture is poured into water, extracted three tinmes with

di chl oronet hane, and the conbi ned organi ¢ phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and
purified by chromatography (reversed phase HPLC). 20Yield: 27 ng (20% of

{ 2- ami no- 645-f | uor o- 2- (4- et hyl pi per azi B61-yl| net hyl ) -

phenyl | qui nazol i n-4-y1}- (1, 3-di hydr oi soi ndol - 2- yOnet hanone; LC-MS retention
time: 1.62 mn; 1H NVR (500 MHz, DVSO d6TTFA-dl1l) 8 [10Prn] 8.10 (d, J =

56 Bk apt 198 30 it Bt mhihe fs fifkrbll nrbughdidseldify: ard fik KIS, 9 =

7. 193( m 4?2 trafie @0égapdthied dndPidiedb) chrbnidiofmpraHyevelsébphase BIHLC)2. 82
(52 At ho- 6. [ Xigldy8P sre Q0eNef RyrminasPd2i(dieinyjaminamethsidm Aiiarorbih- 4- y1

{2- Am no
- (1,3-dih i S00:R901n.21 An N AAN 14 f

APty 4¥?'ri%%g’:“ﬂ%¥ﬁl§{@flm?§%ﬁ%?'ggﬁw‘%hlﬁn#g%bl N 6oy11-5-

f 1 uor ofenzal d€hitR retentioh et 466 mm;2 M of 1, 2-dichl oroethane and 2 m of
t et r ahydr of .97 pl of 1- hyl pi i 50 pl. of gl acial t
e BN B IR S el Hir o hs AT Abe R o
25C, 100 m 21 BRIy 3eL ouies NI Se Y 9 2ddedoddpl Fidsed At 25C

for a further he m xture'i’'s poured'1nto water, 'ext'tacted’t hree
times with di7ohl 0 7.3®{thare].2atd),thd1 ¢pdis R 160 gaBbddphaskd, Hidg 5104 ed

Cryness.ang Bordh dble Shpoheecly aBhy? b oo R TP &8 T 2 v o1 o

67 ng (181% qfg{a-gwne- ?H? 4-f | uor o- 2- (4- met hyl pi perazi n-1-yl net hyl ) -

(20phenyl i qui nazoli n-4-y1Y-(1, 3-di hydr oi soi ndol- 2- yOret hanone; LG M5
retention tinme: 1.59 mn; 1H NWR (500 MHz, DMSO d6/ TFA-d1) 8 [ppn] 8.06 (d,
J =

1.7, 1 96 (dd, ] = 1.9, 8.6, 1H . 7.82 (d, J = 8.6, 1H), 7.55 (dd,
=27, 9.H)7,(2%5?5“0(7&%2‘1”—]“9’.%&”%%%%9wﬁrﬁ@e- 7.(22 (m 3H). 7.H)18 (d, J(:
7.3, 1H), 4.98 (s, 2H), 4.9 (s, 2H), 254.14 (s, BH), 3.30 (s, 8H), 2.78
(s, 3H. . E

15 + NH,
Br —_ /% Br
N
cl H

200 mg of 1-bromo-2-chloromethyl-4 5-difluorobenzene are dissolved in & mi

of acetonitrile. 540 mg of caesium carbonate and 123 pl of tert-butylamine are
20 added, and the mixture is stirred at 80°C for 16 h. After cooling to 25°C, the

mixture is filtered, and the filtrate is evaporated to dryness. The residue is

taken up in 5 ml of ethyl acetate, the solution is washed with 5 ml of 2N

- sodium hydroxide solution, and the combined organic phases are dried over

sodium sulfate. After filtration, the filtrate is evaporated to dryness, after which
25 the product is isolated as oil.

Yield: 210 mg (91%) of (2-bromo-4,5-difluorobenzyl)-tert-butylamine;

LC-MS retention time: 1.17 min.
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123 Synthesis of benzylam nes via al kyl ation

1- Brono- 2-chl or onet hyl-4, 5-di f| uor obenzene 146 pl of thionyl chloride in
2.5 m of dichloronethane are added dropwi se to 300 ng of
(2-brono-4,5-difluorophenyl)nmethanol in 2.5 m of dichloronethane, and the
m xture is stirred at 25C for 2 h. The m"ture is evaporated to dryness in
vacuo, the residue is taken up in 10 m of toluene, and the operation is
repeated. The residue is enployed in the subsequent reactions wthout

f h
by o 5. e iAo - e ity Rt oD ey B 5-difbiesopberyliauiazel i Vi (53 i n.
(2-Brono-4, 5dﬂ1y“d‘ré‘i§6ﬂ'@l§ﬂ?é’ldl frﬂb(d)ﬁé f"¥\4€")‘ ne 25 200 ng of

1- br ono- 2- chl oronet hyl- 4 uor obenzene are dissolved in 5 m of

acetonitrile. 540 ng of caesium carbonate and 146 pl of nethylethyl am ne
are added, and the mxture is stirred at 80C for 16 h. After cqoling to
25C, the mxture is filteredi=and the filtrate is evaporateo dryness.
The re$idue is 30taken up Fof [
with 5 m of 2Njsodi unyhydtr oXi de so
are dried ove

@d--0Or gani ¢ phases
e filtrate is

evaporated t fter which the product g mgblat'eth as oil. Yield:
170 ng (78% of (2 X 5- d|f|d6’+obenzy|)net | ine: LC- MBS
retention time: 1.0 7N, N™ "NR,

{2- Am no- 612- (net hyl et hyl am nomet hyl ) 4, 5-di f]?&xr ophenyl i qui nazol i n-4-y1}-
(1, 3-di hydr oi soi ndol - 2- yOnet hanone (" A44 )

10
184 mg of (2-bromo-4,5-diflucrobenzyl)-tert-butylamine, 166 mg of potassium

carbonate, 11 ul of water and 25 mg of [1,1"-his(diphenylphosphino)ferrocenej]-
palladium(ll) dichloride are added to a solution of 250 mg of [2-amino-6-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-dihydroiso-

15 indol-2-yl)methanone in 10 ml of ethanol under argon. The mixture is heated at
120°C for 30 min; the hot mixture is filtered through kieselguhr, and the filtrate
is evaporated. and purified by chromatography (reversed phase HPLC).
Yield: 90 mg (31%) of {2-amino-6-[2-(tert-butylaminomethyl)-4,5-difluoro-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

20 LC-MS retention time: 1.55 min;
"H NMR (500 MHz, DMSO-dg/TFA-dy) & [ppm] 8.16 (d, J = 1.8, 1H), 8.07 (dd, J

( =1.7,8.7,1H),7.92-7.81 (m, 2H), 7.51 (dd, J= 8.1, 10.9, 1H), 7.45 (d, J =

7.4,1H),7.36 (dd, J=5.1,92, 1H),7.31 (t, J=7.4, 1H),7.24 (d, J=7 4, 1H),
5.06 (s, 2H), 4.84 (s, 2H), 3.99 (s, 2H), 1.09 (s, 9H).

25 '
(2-Bromo-4,5-difluorobenzyl)-tert-butyimethylamine

F
F F
F |
+ ﬁ/NH R Br
30 Br %
N
Cl l



152 mg of (2-brono-4,5-difluorobenzyl)nethylethylamne, 133 ng of potas-
15sl um carbonate, 9 pl of water and 20 ng of

[ 1, 11- bi s(di phenyl phosphi no) ferro- cenel pal | adi un(11) dichl oride are added
to a solution of 200 ng of [2-am no-6-

(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol aniZ-yl ) qui nazol i n-4-y1]-(1, 3-di hydro
soi ndol - 2-yOret hanone in 4 m of ethanol under argon. The m xture is heated
at 120C for 30 min; the hot mxture is filtered through kiesel guhr, and the
Lo -\l ol §20DaR R Ansioit; XiorBiethyi % 5 in BoBERESHY SR Bisd SIS IPE FhiPhase

{2-am no- 6420(‘aaéiamhtﬁrénsu@rﬁu@@mb@sﬁhhéaréoﬁlafémgwﬁwﬁwﬁ-mymhetnyﬂ yl}-(1
, 3- di hydr oi so3ndol- 2- yOret hahone; LC-MS retention tine: 59 mn; 1H NWR

(500 Mz, DVBOMNGS/ETEAddEY, 8ncﬂ Hrnidunepis(sdirred at 80°6, for i h. @f@nce@&ng tp 25 =

Ea 1&|)H)25 63@“39 iy flsr gdi?%“d “?3311@? is gvapdfa Mr@nf;%g')ﬂte ity (O
7.4, 18), 5. @Hlie(@ ,talé’ehi) upéh 85nl(df etH}‘H)aceéatéZthéSsolt&l@n is vaShed?with? 5(r of 2 |

2.91 - 2.79 (m ZF% (t, 6H). 125
( 2- Br ono- 4, 55@dun v@%sq'etl@ﬂ rancather@mbmed@rwr@phases are dried over

1-brono-2-c h%BEﬁJ@?%W&t}e‘lAﬁep hiftlah8h Qt% ié 3%?89&&?& chgaln%tsﬁy%ﬁer%hlch

acetonitrile caesi um car ona e an am ne are
10added, andthélproﬁudtwsoleﬁeﬁhsuied at 80C for 16 h After cooling to 25C,

th i xt d filt [ t d . Th

Fosi due {5t SRR GR5TI0 BT e#&&erwbwo 4 Brobeney barR bR iss it h 5
m of 2§ sodi W@/ m,g@t, qt1 and t he conbi ned organic phases are
(drled over sowmsufate fter | ‘tration, the filtrate is evaporated to
dryness, after which 15the product is isolated as oil. Yield: 190 ng (83%

of (2-brormo- ?2 anql'nfo 6“?5 ?(ter?% tZ)X eﬂw?atrﬁ%lo?me% 1] Jf'gwucgrgé Qﬁ&lfqumaz%‘ﬁmi >9

m n.

(2- Amino- 612yt oL it BriGRBL Yo ffasftd eagmeny! ] qui nazol i n-4-y1)-(1, 3

di hydr oi soi ndol hanone

20
171 mg of (2-bromo-4,5-difluorobenzyl)-tert-butyimethylamine, 124 mg of
potassium carbonate, 9 ul of water and 22 mg of [1,1"-bis(diphenylphosphino)-
ferrocene]palladium(ll) dichloride are added to a solution of 150 mg of [2-
amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-

25 dihydroisoindol-2-yl)methanone in 4 ml of ethanol under argon. The mixture is

heated at 120°C for 30 min; the hot mixture is filtered through kieselguhr, and
the filtrate is evaporated. and purified by chromatography (reversed phase
HPLC).
Yield: 20 mg (9%) of (2-amino-6-{2-[(tert-butyimethylamino)methyl]-4,5-

30 difluorophenyi}quinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 2.22 min.



148 nmg of (2-brono-4,5-difluorobenzyl)diethylamne, 170 ng of potassium
carbonate, 7 pl of water and 17 ng of

[ 1, 1r - bi s(di phenyl phosphi no) ferrocene]- 30 pal | adiunm(11) dichloride are
added to a solution of 170 ng of 12-am no-6-

(4,4,5,5-tetranmet hyl-1, 3, 2- di oxabor ol ang- yOqui nazol i n-4-y1] - (1, 3-di hydrois
0oi ndol- 2- Anet hanone in 4 m of ethanol under argon. The m xture is heated
126 at 120C for 30 mn; the hot mxture is filtered through kiesel guhr, and
the filtrate is evaporated and purified by chromat ography (reversed phase
HPLC) . i el d1-(2eBregng-ABgliflprobenzyl)pyrrolidine

{2-am no-6-[ 2- (di et hyl am nonet hyl ) -4, 5-di f| uor opheny1] -
qui nazol i n-4-y1}-(1, 3-di hydr oi soi ndol - 2- yOret hanone; M5 retention tine:
1.56 mn; 1H NMR (500 I\IéHz DVBO-cl e/ TFA-d1) 8 [ppnj F8 d J=1.9 1H),

8.04 (dd, J = 1.9, 8.7, .93 - J =8.1, 10.9,
1H), 7.45 (d, J = 7.4, 1 35 (1, J =7.2, 1H),
7.25 (¢, J = 7.4, 1H), 5.04 H) , BoH), 3.07 -

2.92 (m 211), 2.91 -2.79 (fn 2F),

(2-Brono-4, 5-difl uorobengz
1- br ono- 2-chl or onet hy1l- 4(,3'5-difl uorobenzene are dissolved in 5 m of
acetonitrile. 540 ng of caesium carbonate and 123 pl of tert-butylam ne are
20added, and the m xture is stirred at 80C for 16 h. After cooling to 25C,
the mxture is filtered, and the filtrate i s evaporated to dryness. The

residue is th@rﬁnglﬁf i1rP"QnTﬂ'Z@hk&f"ﬁﬂh)ﬁﬁe‘@'ﬁﬁm{or@@@%ﬁﬁrﬁcﬂiﬁ%"%@r@H"V\,i th 5
ri ed ler sSHAcASHE. 8205y Bt AR rb ARl OR PO AiRRSRS Fed 1o
dryness, aft added,ard 2t méxtpreod stitretsatiBOGCHbr A6 &is Aftel codlirg b 2F0) they (919
of (2-bromo- 4,5 di | o obenzyl ) -hieris Dulyl an ng: LG NS rgfentign (i me: 117

taken up in 5 ml of ethyl acetate, the solution is washed with 5 mil of 2N

sodium hydroxide solution, and the cornbined organic phases are dried over

15 sodium sulfate. After filtration, the filtrate is evaporated to dryness, after which
the product is isolated as oil. Yield: 190 mg (83%) of 1-(2-bromo-4,5-difluoro-

benzyl)pyrrolidine; LC-MS retention time: 1.09 min.

[2-Amino-6-(4,5-difluoro-2-pyrrolidin-1-ylmethylphenylyquinazolin-4-y|]-(1,3-
20 dihydroisoindol-2-yl)methanone ("A48"}

F
f>— \: F
F
o N
>?L?
+
O’B ' N Br
P N
NJ\NH2 C/ C’

25
129 mg of 1-(2-bromo-4,5-difluorobenzyl}pyrrofidine, 100 mg of potassium
carbonate, 7 pl of water and 17 mg of [1,1"-bis(diphenylphosphino)ferrocene]-
palladium(il} dichloride are added to a solution of 150 mg of [2-amino-6-

30

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

indol-2-yl)methanone in 4 ml of ethanot under argon. The mixture is heated at



127

{2- Am no- 642- (tert-butyl am nonet hyl ) -4, 5-di fl uor ophenyl ] qui nazolin-4-y1}-(1
, 3- di hydr oi soi ndol- 2- yOnet hanone (" A46") 10 184 ny of

(2-brono-4, 5-di fl uorobenzyl)-tert-butylam ne, 166 ng of potassium
carbonate, 11 pl of water and 25 ng of 130

[ 1, 11- bi s(di phenyl phosphi no)ferrocenei - palladiun(11l) dichloride are added
to a solution of 250 ng of [2-am no-6-

o 151 hdo. 2- 4} b e i Nl LG oGk IohaB KessjaHtr i e AR [ o

heated at 12 ek } i i i | guhr,

and the filtrar oS bl phitedia) chh oo By F oS ed PO b ever ed.

phase HPLC). Y¥ldi 90 nap(3ijs) ofl[@yaroino-6-(4,5-difluoro-2-pyrrolidin-1-yimethylphenyl)-

2-am no- 642- (tert:but ] hyl)-4,5-dj fl h I i lin-4-y1}-(1

L hyar of sabirsem ARl haliReoolide P e BATBRR T e 1. 56 min: L NV

(500 Maz, Dw@_ngﬁég@-n?ﬂﬂtirge[ P@Uimf:16 (d, J = 1.8 1H), 8.07 (dd, J = 1.7,
m )

8.7, 1H), 7.92 - 7. 7.51'(dd, J = 8.1, 10.9, 1H), 7.45 (d, J =
7.4, 1H), 7. 30 NM®& (500-Mblz1 DMBQdeflFA-X;) & [ 8.11Xd=J & U7, 1H),,8.03 2, [ d, J

(2 bt omor i, 5211 U BRIH I TT G bR Hb gt ki . TR Ooe s g O, 733

1- br ono- 2- Chk&gg{)ﬂ?’ﬁ'm’izﬁb,%ﬂi ?.'ZSO(HQQW.QP*PHﬁf&gg?,;zﬁH)\é f%,@bd, (5, 2HY! 498 (s,

acetonitrile. ng of caesi um carbonate and
tert-butyl ne@h)] ddilre, aH 2ddésl,2Hnd. 1hes, #ijture is stirred at 80C for 16
h. Aftgp cooling to 25C, the mxture is filtered, and the filtrate is
evaporated to dryness. The resi- 5 due is taken up in 5 m of ethyl
acetate, the1s@LBidneeL4i 5dRSPSSENMN D -methylB rraidig@di um hydroxi de sol ution,
and the conbi ned organi c phases aré dried over sodiumsulfate. After
filtration, the filtrate is evaporated to dryness, after which the product
is isolated as oil. Yield: 210 ng (87% &

(2- brono- 4, 5-di f | ud yI)-tert-bﬁ,‘tyIrrethyIamn DLC-MS retention tine:
1.16 mn. + - .
(2- Amipg-642-[(tert-b t hyl am thyl]-4,6-difl uo?rophenyl } qui nazol i n-
4- y1)-(1, 3-di hydroi soijndol- 2- yOret hanone (" A47, N

Cl

200 mg of 1-bromo-2-chloromethyl-4,5-diflucrobenzene are dissolved in 5 mi

of acetonitrile. 540 mg of caesium carbonate and 136 pl of 2-methylpyrrolidine

20 are added, and the mixture is stirred at 80°C for 16 h. After cooling to 25°C,
the mixture is filtered, and the filtrate is evaporated to dryness. The residue is
taken up in & mi of ethyl acetate, the solution is washed with 5 ml of 2N
sodium hydroxide solution, and the combined organic phases are dried over

25 sodium sulfate. After filtration, the filtrate is evaporated to dryness, after which

the product is isolated as oil. Yield: 190 mg (80%) of 1-(2-bromo-4,5-diflucro-
benzyl)-2-methylpyrrolidine; LC-MS retention time: 1.09 min.

30



20 171 ng of (2-brono-4,5-difluorobenzyl)-tert-butyl nmethylam ne, 124 ng of

pot assi um carbonate, 9 pl of water and 22 ng of

[1,1" - bi s(di phenyl phosphi no)- ferrocene]palladiun(ll) dichloride are added
to a solution of 150 ng of [2-

am no-6-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxadior ol an- 2-yl ) qui nazolin-4-y11-(1, 3-
25di hydr oi soi ndol-2-yl ) nmet hanone in 4 mM of ethanol under argon. The

m xture is heated at 120C for 30 min; the hot mxture is filtered through

ki esel guhr, and the fi]J]frate is evaporated, an urified by chronmgt ograph
(reverged phZ%%\rﬂpeé;u,%—d?ﬁugrgﬁdfz-g%?wapyrg%d?%-ﬂ-ﬁmethyl)p%en¥l]qulnagoehn-z?- PRy
(2- am no- 6- { ZnltLhivardiydi __Wm‘ ﬁ%q(eh ho4, 5-

30di f uorophgﬂjﬁ}%ﬂf"wa%#ﬂ?%’% - (é%ﬁ% I h@hr oﬁsoi ndol- 2- yOnet hanone; LC M5
retention time: 2.22 mn. 1 1-(2-Brono-4,5-di fl uorobenzyl ) pyr¥ol i di ne
200 nmg of 1-brono-2-chl or AF i fl uorobenzene are di ssq v@ n5n
10of acetonitriYe. 540450y \of /Taesi u pyrrolidine

are adéfed, an cooling to
25C, the m xt4drg-B o dryness.

The residue is take B is_ washed
hﬁrgml c phases

with 5 n of 2N sodMwattydrQyi de\solfution, and
are dried over 15 sodiumsulfate. After filtratiod, the filtrate is
evaporated to dryness, after which the product is isolated as oil. Yield:
190 ng (83% of 1-(2-brono-4,5-difluorobenzyppyrrolidine; LC-M retention
time: 1.09 m

[2- A no- 6- ( 43509 £ JdRromsyt Aotifluprobengy 2 Mg Ry inendO0ma. - y 1] - (1, 3
- 20di hydr oi peiadfin 2aborBé MANPEewAieP4Bd)17 mg of [1,1-bis(diphenyiphosphino)-
ferrocene]palladium(!l) dichloride are added to a solution of 150 mg of [2-
amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-
dihydroisoindol-2-yl)methanone in 4 ml of ethanol under argon. The mixture is

15 heated at 120°C for 30 min; the hot mixture is filtered through kieselguhr, and

the filtrate is evaporated and purified by chromatography (reversed phase
HPLC).

Yield: 25 mg (14%) of {2-amino-6-[4,5-difluoro-2-(2-methylpyrrolidin-1-yi-
methyl)phenyi]quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 1.65 min;

"H NMR (500 MHz, DMSO-ds/TFA-d+) 5 [ppm] 8.10 (d, J = 1.7, 1H), 8.05 (dd, J
=1.9,8.6,1H), 7.92 —-7.83 (m, 2H), 7.55 (dd, J = 8.1, 10.9, 1H), 7.47 (d, J =
7.5, 1H), 7.38 = 7.28 (m, 2H), 7.27 (d, J = 7.4, 1H), 5.10 — 4.96 (m, 2H), 4.90
(d,d=12.2,2H),4.58 (d, J = 13.9, 1H), 4.12 (d, J = 13.9, 1H), 3.41 - 3.20 (m,
2H), 2.85 (dd, J = 8.8, 20.0, 1H), 2.12 - 1.97 (m, 1H), 1.80 — 1.68 (m, 2H),
1.62 -1.40 (m, 1H), 1.17 {d, J = 6.4, 3H).

20

25

30



129 ng of 1-(2-brono-4,5-difluorobenzyl)pyrrolidine, 100 ng of potassium
carbonate, 7 pl of water and 17 ng of

[ 1, 11- bi s(di phenyl phosphi no) f errocenel pal | adi un(11) dichloride are added to
a solution of 150 ng of [2-am no-6-

30(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol 81- 2- yOgui nazol i n-4-y1]-(1, 3-di hydro
i so- indol-2-yl)nethanone in 4 m of ethanol under argon. The m xture is
heated at 130 120C for 30 mn; the hot mxture is filtered through

ki esel guhr, e fil te is ed and |f| ed by chromat ography
(reversed phis(g é(ﬁ.’@““ éfp |U8TO%IZ¥§%?§ H?ylpyr%l'l' ine

[ 2-am no- 6- (4, 5-di fl uoro- 2 pyrrolidin-1- yI nmet hyl phernyl) -

qui nazol i n-4-y1] - (1, 3- di hyfdr oi soi ndo1- 2-yl ) met haponel 5LC- M5 retenti on
time: 1.60 min; 1H NWVRF M-z, DVBOLEI eTTFA-d1) pm 8.11 (d, J = 1.7,
1H, 8.03 (d, J =8.7, 1 787+( N="8.4_ 22. 7.54 (s, 1H),
7.45 (d, J = 7.5 1H, 7. tp, J = , 14.8, RH),| 7. ':5(d, J =7.4, 1H),
5.03 (&, 2H), 4.84 (s, 2H)) 4.28 (s, 2H), 3.41 ~NnZH), 2.77 (s, 2H), 1.79
(s, 4H). 10 1-(2-Brono-4£)5-difl uorobenzyl)-2-nmethyl pyrrolidine 200 ng of
1- brono- 2- chl oronet hy1-4, 5-di fl uor obenzene are dis Ived in 5 m 20of

acetonitrile, 540 rrg] of caesi um car bonat e and 136 ‘&A)Pyéﬁ cil i di ne
are added, aR8VtA@ oiilsarame-2-shigromedhyl4, gi@‘@q@beng@nﬁ argﬂl%‘a{ol NHg't o

25C, th I
The r es?leeXFEE;@%t‘@ﬁmg 5291?@9 ﬁfeg?gl é%rba@%%%dos1 %gp ?Eftﬁ @%ﬂ?ﬂﬁ%a@ﬁed
with 5 m of ditig ar@chdﬂnmyadddhédmmmdauﬁ sitmned ah 801 forciénii After aoadjagitc phases

are drygd ov 5 sod| msul fate. After filtration, the filtrat
ovapor ated t S5 HESE S itaiath ANEHEC Shi S SYaparatsadodyaest, The sk g

190 ny (809 4gk uslta(k%nhﬁ&rﬁﬂs fhi %57 @iy WRERRE YRYE Sbidionas WasREaRAtH §infigsr 2 M5

retention tine:
sodlum ,hydroxlde solution, and the combined organic phases are dried over

sodium sulfate. After filtration, the filtrate is evaporated to dryness, after which

the product is isolated as oil.

15 Yield: 210 mg (83%) of 1-(2-bromo-4,5-diflucrobenzyl)-2,5-dimethylpyrrolidine;
LC-MS retention time: 1.19 min.
{2-Amino-6-[2-(2,5-dimethylpyrrolidin-1-yImethyl)-4,5-diflucrophenyl]quinazo-
lin-4-y1}-(1,3-dihydroisoindol-2-yl)methanone ("A50")

20

25
143 mg of 1-(2-bromo-4,5-difluorobenzyl)-2,5-dimethylpyrrolidine, 100 mg of
potassium carbonate, 7 ul of water and 17 mg of [1,1™-bis(diphenylphosphino)-
ferrocene]palladium(ll) dichloride are added to a solution of 150 mg of [2-
amino-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-yl]-(1,3-

30

dihydroisoindol-2-yl)methanone in 4 ml of ethanol under argon. The mixture is
heated at 120°C for 30 min; the hot mixture is filtered through kieselguhr, and
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{2- Am no-6[ 4, 5-di fl uor o- 2- (2- net hyl pyrrolidin-1-yl net hyl ) phenyl | qui nazol i n-
4- y1}-(1, 3-di hydroi soi ndol - 2- yOnet hanone (" A49") 10136 ng of

1- (2-brono-4, 5-di fl uorobenzyl)-2-net hyl pyrrolidine, 100 ng of potassium
carbonate, 7 pl of water and 17 ng of [13321' - bi s(di phenyl phosphi no) -
ferrocene] palladiunm(ll) dichloride are added to a solution of 150 ng of [2-
am no-6-(4,4,5,5-tetramet hyl-1, 3, 2-di oxabor ol an- 2- yhqui nazol i n-4-y1]-(1, 3-
di hydr oi soi ndol- 2-yl ) net hanone in 4 n)e 8f et hanol under argon. The m xture
s 15hoat ed d1e TBERE FoPVaRPTRIeR: 20f HURBES fy,ahPBalagT AR (PUErSEH RIS

ki esel guhr, ajpsj ¢pe filtrate is evaporated and purified by chromatography
(reversed phase HPLC). Yield: 25 ng (14% of

{ 2- ami no- 644 Yieldi 40 uug (22%) &f {2eamiriop§{2-4R jSdiimethytpyneo i pHseghyididazol i n-

4-y1}- (1, 3-di hydr oi soi ndol - 2- t - 20LC tention tine: 1.65 mn;
1HyNI}\/R((500 | ,OrF%i%yﬁsglnﬁﬂgﬁ'ﬂ%ﬂﬁfﬂgﬁh%ﬁﬁ@O(r%"rfﬂ)e’ﬂn‘?t ,gﬂ‘éﬂﬂél,rms. 05 (d(T, ")
(a3 20y Mo ife: 4186 i 705 (G 9 = 8 L 109 1) T ek

(m 2H), 4. 98H(NMRI(5901aHz, DAMGO-di/ERAM) 5 Jopml8.09,(d 140 1.8, 18),(81054d =) 13. 9,

1H), 3.41 -3.20_( , 2.85 (dd, JJ . =,8,8 20,0, 12 (m
1H). 1.80- 1%@8( %)'%,ED@L-. éi%-ﬁrlﬂ%b 789 (‘%—DJ, = %:21?' 1(1@’31)- i-@zﬁf@%"

1- ( 2- Br ono- 4 4ppdi r gl hrathyl repl-gi Q0

1- br ono- 2- chl1gpb?ryr'félt5h@1?ﬁ'%ihW’uzzdrégggﬂgenZ'zgwgséi%gb?'\?go{df g 57'$ 18’13’
acetonitril e5.BU(, 2i)o#.88aes2im4 38 e izt 3a3RI(qL 52= pI1,dR .4, 2H), 2.02 - 1.89

2, 5-di qpt hyl pyroli di.ge are ad : the mi e is stirred at 80C for 16
h. Aftgfg coofi na o‘ﬂégc ?ﬁﬁe(mn%uf@ﬁ\dgdpﬂ g‘gfbﬁ() and the filtrate is
evaporated to dryness. The residue is taken up in 5 m of ethyl acetate,
the solution is washed with 5 mM of 2N sodi um hydroxi de sol ution, and the
conbi ned or géhrBsopiohenzylayslapropdaming sodi um sul fate. After filtration,
the filtrate is evaporated to dryness, after which the product is isolated
as oil. Yield: 210 ng (83% of

1- (2- brono-4, 5-di fl uorobenzyl)-2, 5-di net hyl pyrrolidine; LC-M retention
time: 1519 m n.

{2- Am no-642- (2, 5-0
lin-4-y1}-(1,3-dih

hyl pyrrolidin-1-yl met hyl )
soi ndol-2- yOnet hanone ("

20 1 m! of 2-bromobenzaldehyde are dissolved in 20 ml of 1,2-dichloroethane and
20 ml of tetrahydrofuran. 799 pl of cyclopropylamine and 643 pl of glacial
acetic acid are added, and the mixture is stirred at 60°C for & h. After cooling
to 25°C, 5.3 g of sodium triacetoxyborohydride are added and stirred at 25°C

05 for a further 12 h. The mixture is poured into water, extracted three times with

dichloromethane, and the combined organic phases are dried over sodium
sulfate. After filtration, the filtrate is evaporated to dryness and purified by
chromatography (reversed phase HPLC).

Yield: 1.5 g (77%) of (2-bromobenzyl)cyclopropylamine;

LC-MS retention time: 0.40 min.
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143 nmg of 1-(2-brono-415-difluorobenzyl)-2,5-dinethyl pyrrolidine, 100 ng of
pot assi um carbonate, 7 pl of water and 17 ng of

[ 1, 11- bi s(di phenyl phosphi no)- ferrocene] pal |l adi un(11) dichloride are added
to a solution of 150 ng of [2-

am no-6-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxglor ol an- 2-yl ) qui nazolin-4-y1]-(1, 3-
di hydr oi soi ndol-2-yOnet hanone in 4 m of ethanol under argon. The m xture
is heated at 120C for 30 mn; the hot m xture is filtered through

ki esel guhr, and 133 the filtrate is evaporated and purified by

chr omat ogr apksrBre@gbesad)gysiopsoppimehylamie: 40 mg (22% of

(2-am no-642-(2,5-di net hyl pyrrolidin-1-ylnmethyl)-4,5
di f | uor ophenyl ] qui nazol j -y11- (1, 3-di hydroi soi
retention tinme: 1.65 m H NVR (500 MHz, DMSOLg
J=1.6, 1H), 8.05 (d, 88,+ 10y 792 (d 8.8 1H), 7.89 (dd, J
8.2, 11.1, 1H), 7.58\- 7.[51 (m 1H), 7.45 (dﬁli > 7.3, 1H), 7.38 (dt, J
7.2, 18.5, 2H), 7 27 J =7.0, 1H), 5.03(s, ?FD, 4.89(s, 2H), 4.38(s,
2H), 3.32(q, J 6 1, t©.4, 2H), 2.02 - 1.89 10(m 2H), 1.57 - 1.45 (m
2H), 1.05 (d, J = 6. 5 6H). (2-Brompbenzyl)cycl opropyl am ne 201 m of
2-bronnbenza|dehyde are dissolved in 20 M of 1, 2-dichl oroethane and 20 ni
of tetrahydrGBuﬁgrmfsaei@mphy@ffd@mﬁnmmﬁmdmefumda@ﬁddéd w3 agal acetic

- 2- yOret hanone; 5LC MS
TEA-di) 5 [ppm 8.07 (d

acid are added, and the m xture is stirred at 60C for h.. After cooling to
25C, 5.3 g 01( ?&FGP?@H)&N@PBR%@’BHWFH%@ af t;etraﬂlaréaafam with j5esePQlind25C f or
a furt her '6? deﬁ'ié{hS L3 QHB%déﬁg@ ARYLA" an§¥id AfkGr: fsg{eea%e& Lfres
with 2% dICh hane 8 Ir1 organi ¢ phases are dried over

sodi um suI faﬁe Cﬁcbrt th. Tl'hbtmlaturerrs alidveed td twltamd pomedmrt@ﬂ@cg ofocemydess and

urified b reversed HPLC 5 77 of
D by orobanz ES S Aot e & s G 7Bl OToethy 2eatdte sk
(2-Br 0”DbenzYHEQ%HQH&%YAU%J‘&Q%[H:@BMS% are dried over sodium sulfate. After

filtration, the filtrate is evaporated to dryness.

Yield: 190 mg (60%) of (2-bromobenzyl)cyclopropylmethylamine;

15
LC-MS retention time: 1.32 min (high polar method).
(2-Amino-8-{2-[(cyclopropylmethylamino)methyl]phenyl}quinazolin-4-yl)-(1,3-
dihydroisoindol-2-yl)methanone ("A51")
20
Os N Ox N
o o . + @ < -
LAY —a ) O
| " T
N/J\NH2 | r]: N/A\NHZ
25

114 mg of (2-bromobenzyl)cyclopropylmethylamine, 100 mg of potassium car-
bonate, 7 pl of water and 29 mg of {1, 1-bis(diphenylphosphino)ferrocene]-
palladium(ll) dichloride are added to a solution of 150 mg of [2-amino-6-

30 (4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-4-y1}-(1,3-dihydro-

isoindol-2-yl)methanone in 5 ml of ethanol under argon. The mixture is heated



53 ng of sodiumhydride in 3 m of tetrahydrofuran are added to 300 ng of
(2- bromobenzyl ) cycl opropylamne in 2 m of tetrahydrofuran with

i ce-cooling. 207 pl of iodonethane are subsequently added, and the m xture
is heated at 10 60C for 1 h. The mxture is allowed to cool and poured onto
20 g of ice and 5 m of 1N hydrochloricl¥cid, washed 4 times with 10 ml of
ethyl acetate each tine, and the conbi ned organi c phases are dried over
sodiumsul fate. After filtration, the filtrate is evaporated to dryness.

el 190, M0 R 5Lk B SRR ST NI el

(2- Ami no- 6- { 246pYRIted BABYUIEIER Dyadhiromaiayraphy Tbeésele}dqma@@zmmmﬁ- y1)-(113-
di hydr oi soi ndol - ?-g%t haonone (" A51"é 20 114 ng of )

( 2- br onobenz Yiigley 2P 58 61 het (Aaminae-{2dGycleprepyipstidamine)eethiipheryll7 pl

of water and ofy Il 4'~- B Fphenylp ' errocene]j -

pal I adi un( 11)(1%&%Ihgr4l @i(é?ﬁﬁ@éﬁ@{ﬂﬁd&i %@ﬁﬁ?ﬁgﬁgé%’ 150 ng of [ 2-am no- 6-
33(4, 495, 5-t eO-MBtdigatidn Bm2: disabor ol an- 2-yl ) qui nazol i n-4-y1] - (1, 3-di hydr
0- isoindol-2-yl)nethanone in 5 m of ethanol under argon. The m xture is

heated 135 akl NFGRIS0S Mz, PMIS OrdéT fytd:1 hd iRRMES0d (Hi ¥ Fef-8d2Hhr o84 HKd, J

ki esel guhr, t flltr ,S, evapo d,puki,fi ror

(reverged phas 'SHEE(S)-&%%(QPH:_ %@' L@iﬁi‘?/g‘ 819' 34, bﬁ?’ _PXO(H?J _”?_tf,‘?%-ﬁf)?)és
(2-ami no- 6-{z-msqhmzvrgpwzze(ubyI@mmHgm.bsl(épmnmae s, 2H), 4.45 (s, 2H),
qui nazolin-4-y1)-(1, 3-di hydroi soi ndol-2- yOret hanone; 5LC-MS retention tine:
1.51 nin; 1FRNWRIY 500, 21322 - BvddnaettiFA- d1) 8 [ppmi 8.01 (d, J = 7.5, 2H),
7.87 (dp J = 9.3, 1H), 7.69 (d, J = 9.0, 1H), 7.54 (t, J = 3.4, 2H), 7.40
(t, J =7.6, 2H), 7.35 -7.25 (m 2H), 7.22 (d, J = 7.4, 1H), 4.98 (s, 2H),
4.86 (s, 2H)[2-AMibo(6s(2-2hpororethy!-4S5-diBitibropheditl)quinazdlin-Myl14H)3-dihydroiso-

indol-2-yl)methanone

15

20 67 ul of thionyl chioride in 2 mi of dichloromethane are added dropwise to
200 mg of [2-amino-6-(2-hydroxymethyl-4,5-difluorophenyl)quinazolin-4-yl]-
(1,3-dihydroiscindol-2-yl)methanone in 2 ml of dichloromethane, and the mix-
ture is stirred at 25°C for 2 h. The mixture is evaporated to dryness in vacuo,
the residue is taken up in 10 mi of toluene, and the operation is repeated. The

25 residue is employed in the subsequent reactions without further treatment.

Yield: 198 mg (95%) of [2-amino-6-(2-chloromethyl-4,5-difluorophenyl)quina-
zolin-4-yi]~(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 2.31 min.
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10

[ 2- Am no- 6- (2-chl oronmet hy1- 4, 5-di f| uor ophenyl ) qui nazol i n-4-y1]-(1, 3-di hydro
i soi ndol- 2- yOret hanone 2067 pl of thionyl chloride in 2 m of

di chl oronet hane are added dropwi se to 200 ng of

[ 2- am no- 6- ( 2- hydr oxynet hy1l- 4, 5-di f | uor eghenyl ) qui nazol i n-4-y1] -

(1, 3-di hydroi soi ndol-2-yl)nmethanone in 2 m of dichloronethane, and the

m xture is stirred at 25C for 2 h. The mxture is evaporated to dryness in
vacuo, the residue is taken up in of toluene, and the operatjon is

r epeat ed. Thé2~é‘5ﬁ@9r<~‘cf[r’e5rcgflt@f9f?o§ﬂemqthylpwer%rﬂr§exdﬁ@ﬁfﬂy%%wl]%wgaw't%ut
furth t t
[;ramﬁlo- Es??g[ﬁﬁlsog[o at(ﬂscf@g%ﬁ%l)ﬁoro%egyﬁdw nazolin-4-yl]-(1, 3-di hydro

i soi ndol- 2- yOret hanone; LC-MS retention tinme: 2.31 min. 136
{2- Am no-6[ 4, 5-di f| uor o- 2- (4- ng, p| perazm 1- yIthyI)phe y

nazol i n-4

- y1}-(1, 3-di hydro soi ndol - 2-y1 anpone ("A$2"

[ 2- amtso6(2- et NSAi f | ophenyl) g -y1 (1, 3-

di hydr oi soi ndol- 2 rret hanone are E{N ol ved in & r egfonitrile. 289
ng of caesi um car bphatye ar ‘- pI thyI pi per agi ne ; a ded, and the
m xture is stirred at 8 16 h. After cogrl\n to 25C, HYl Xture is
filtered, and tH& filtrateNs ®laporated to §rymess. The re5|due is taken

up in 5 mM of ethyl ace- 15tate, the sol utionis washed with 5 m of 2N
sodi um hydroxi de solution, and the conbined organic phases are dried over
sodiumsul fate. After filtration, the filtrate is evaporated to dryness and

purifiqg by 2RPdnabdfp aphlyo-@r(é.’vdnlgmnﬁhahé 5|-mtla:()rophenyl)qU|na(zQi1|nd4-yﬂ41;ag (6%
O oh e 1o S SR SR R AP HBEERR T M Bl B 250 g o
retention ti Eﬁési@mﬁ@aﬂﬁoﬂate and 84 ul of methylpiperazine are added, and the mixture
is stirred at 80°C for 16 h. After cooling to 25°C, the mixture is filtered, and the
filtrate is evaporated to dryness. The residue is taken up in 5 ml of ethyl ace-
15 tate, the solution is washed with 5 m| of 2N sodium Hydroxide solution, and the
combined organic phases are dried over sodium sulfate. After filtration, the fil-
trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
Yield: 14 mg (6%) of {2-amino-6-{4,5-difluoro-2-(4-methylpiperazin-1-yimethyl)-
20 phenyllguinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 1.69 min;
'H NMR (400 MHz, DMSO-dg/TFA-d1) & [ppm] 8.10 (d, J = 1.6, 1H), 8.06 (dd, J
= 1.8, 8.6, 1H), 7.85(d, J = 8.7, 1H), 7.76 (dd, J = 8.3, 11.4, 1H), 7.52 (dd, J =
8.1, 11.1,1H),745(d,J=7.1,1H),7.34 (d, J = 6.9, 13.2, 2H), 7.26 (d, J =
25 6.9, 1H), 5.03 (s, 2H), 4.82 (s, 2H), 3 96 (s, 2H), 3.53 — 3.00 (m, 9H), 2.86 (s,
3H).
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1H NVR (400 MHz, DMSO-d6/ TFA-di) 8 [ppm 8.10 (d, J = 1.6, 1H), 8.06 (dd, J
25 137 tert-Butyl

{212- am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl ] -4, 5-

di f | uor obenzyl } bi scarbanmate ("A53") 10 190 ny of

[ 2- am no- 6- (2- chl oronet hy1-4, 5-di f | uor omtenyl ) qui nazol i n-4-y1]-(1, 3-

di hydr oi soi ndol- 2-y1l) net hanone are di ssol ved in 2 m of ethyl nethyl

ket one. 381 rrg of caesi um car bonat e, ng of lithiumiodide and 85 ng! of

di-tert- butyI nod| r boxyl a dde the m xture i.s r,red at
70 for 3 h temBunid2iRanpbe Coritdipisaiele axeBemiaun I WA o
and the not h&gg_{?r%gﬁw m}gls%\é% e(dA gtje oil formed is taken up in et hyI

acetate and saturate SOdI um hydr ogencar bonat e sol uti on, before
t he conbi ned organi c phases arendried over sodium sul fate. After
filtration, the filtrate is @o dr ness Yi el d: 250 49 of
tert-butyl {Z1l2-a ydr o,qnd :

20bonylb) qui naz® - difl uo P} b&:ar

time: 2.49 mn oRPoH 513

[ 2- Am no- 6-(2-a , 5-di fl uorophenyl)qu
soi ndol- 2-yl ) ne ) 10 250 ng of© th buty

{242- am no-4- (1, 3-di hydr0| soi ndo( e- 2- car bonyl )q oI i n6-y1] -4,5-di fluorob
enzyl } bi scarbamate are dissolved in 4 m of di o/‘a\ HCI

I\/B retention

10
190 mg of [2-amino-6-(2-chloromethyl-4,5-difluorophenyt)quinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone are dissolved in 2 ml of ethyl methyl ketone.
381 mg of caesium carbonate, 4 mg of lithium iodide and 85 mgl of di-tert-butyl
iminodicarboxylate are added, and the mixture is stirred at 70°C for 3 h. The.
15 precipitate is filtered, washed with ethyl acetate, and the mother liquor is eva-

porated. The oil formed is taken up in ethyl acetate and washed with saturated

sodium hydrogencarbonate solution, before the combined organic phases are

dried over sodium sulfate. After filtration, the filtrate is evaporated to dryness.

Yield: 250 mg (84%) of tert-butyl {2-[2-amino-4-(1,3-dihydroisoindole-2-car-
20 bonyl)quinazolin-6-yl}-4,5-diflucrobenzyl}biscarbamate;

LC-MS retention time: 2.49 min (nonpolar method).

25
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15(1 M. The mxture is stirred at 25C for 1 h and evaporated to dryness in
vacuo. Yield: 190 ng (100% of

[ 2- am no- 6- (2- am nonet hy1l- 4, 5-di f | uor ophenynqui nazol i n-4-y1]-(1, 3-di hydroi s
oi ndol- 2-yl ) net hanone; LC-MsS retention tinme: 1.55 mn; 201H NWR (400 MHz,
DVSO-d6/ TFA-di) 8 [ppm 8.08 (dd, J = 11%, 10.1, 2H), 7.85(d, J = 8.5, 1H),
7.50 - 7.40 (m 3H), 7.33(s, 2H), 7.26(d, J =7.2, 1H, 5.02 (s, 2H), 4.83
(s, 2H), 4.14 (s, 2H). 25 139 3-Amino-N-{2-[2-anm no 4

(1, 3-di hydr 0| i ndol e-2- car bon i ol i n- 6- - . .

4,5-di f1 uor o lﬂP é?é?%%‘?ﬁ‘@%’%%la@w 6115&932‘?l'”‘4'y§5(1r%d3}ydﬁ%u

(0 (benzotri Iy tranmet hyI uroni um tetrafl uoroborate),

112 pl of 4- ?ns;;ﬁrb]dcrlz ?Jhopl’dr}l#edﬂgn %%qng of [2-am no-6-(2-

15am nonet hyl- 4, 5 di f 1 uor ophenyl ) qui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2-yl
)- net hanone are added to a solution of 46 ng of

3-tert-butoxycarbonyl am nopr opi onocar f icacidin 1 mnm of DW. The
mxtur® is stirred at Z2C for 16 h, and ¢he product is isolateectly by

col um chromatogra ) g (23% of,:

3-am no-N-{2-] m nd 13d|h dr0|50|ndol

20car bonyQqui na - 4-8- di I uor obenzyl N oOp| i ochl ori de;
@ Ocl e/TFA—dl) 6 [ ppn
Q< MH), 7.39 -

LC-MS retention ti /g\Nl\/R 460
)gH), 4.14 (s,

7.29 (m 2H), 7.3 (g; 72 ¥y N, g5 (s '
oH), 2.94 (t. J 2H. 2.48 (d, J = 6.7H8
10

8.12 - 8.04 (m .85

250 mg of tert-butyl {2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl}quinazolin-
6-yll-4,5-difluorobenzyl}biscarbamate are dissolved in 4 ml of dioxane/HCI

15 (1 M). The mixture is stirred at 25°C for 1 h and evaporated to dryness in
vacuo.
Yield: 190 mg (100%}) of [2-amino-6-(2-aminomethyl-4,5-difluorophenyl}quina-
zolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone;
LC-MS retention time: 1.55 min;

20 "H NMR (400 MHz, DMSO-dg/TFA-d1) & [ppm] 8.08 (dd, J = 1.6, 10.1, 2H),
7.85(d, J=8.5,1H), 7.50 - 7.40 (m, 3H), 7.33 (s, 2H}, 7.26 (d, J = 7.2, 1H),
5.02 (s, 2H), 4.83 (s, 2H), 4.14 (s, 2H).

25
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N-{212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazol i n- 6-y1] -4, 5-di f | uor
obenzy1} - 3-di net hyl am nopr opi onam de ("A56") 85 ng of TBTU
(O-(benzotriazol -1-y0-N, N, N , N1-tetramet hy(uroniumtetra- fluoroborate),

112 pl of 4-nethyl norpholine and 100 ng of [2-am no-6-(2-

15am nonet hyl- 4, 5-di f | uor ophenyl ) qui nazedd n- 4-y1] - (1, 3-di hydr oi soi ndol- 2-yl
)- nmethanone are added to a solution of 43 ng of

3-di et hyl am nopr opi onocar boxyli ¢ acid hydrochloride in 1 m of DWMF. The

m xture is stirred at 22C for 16 h, and the product is jsolated directly by
col um chr onﬁf&@}irgph&{z[ﬂ@mmo—@wﬁigding%lsq;mdole-2—carbonyl)qutnazolln-6-yl]—

N-{212-am no- e 3- cli 1.S0l -2 WA S EN

20qui nazol i n4$-§%EU%5W;}Bb@?%@%ﬁ@%l@@ggﬁﬁg%{%é éir{% )nopropi onam de; LC- M5

retention tinme: 1.60 mn; 1H NVMR (500 MHz, DWVSO cl e/ TFA-di) /8<[ ppm 8.08

(dd, J = 1.7, 7.6, 2H), 7.86 (d, J = 9.4, 1H), 7.44 (ddd, ¥ =\8

19.1, 3H), 7.34 (dt, J =7.2,,18.5, 2H), 7.26 (d, J = 7.5, ), 5. :

2H), 4585 (s, 2H), 4.15 (s 3.24 (t, J = 7.1, 252H), R 722 (s, 3H),
4.7, 2 .

2.60 (t, J = H), Z3H) 141
[ 2- Ami no- 6- ( 2- r omet ~f u%e%h.enynlqub azolin-4-yl f
\FPI of thionyl chjoride age added

ol - 2- yOnet hano
; iy

hydr oxynmet hylg R<fl u gﬁgHthu'rﬁaTm—i—n—-—d-—yﬂj—-fl, drei-soi ndol- 2-y1) -
net hanone in 50 nl of dichioronethane, and the mixtuFe\js stirred at 25C
for 2 h. The mxture is evaporated to dryness in vaouo,/ the residue is
taken yg in 10 m of toluene, and the operation is r Eattugd. The residue is
enpl oyed in 15t he subsequent reactions w thout fur r treatnment.

H,N

85 mg of TBTU (O-{benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetra-
fluoroborate), 112 pl of 4-methyimorpholine and 88 mg of [2-amino-6-(2-

15 aminomethyl-4,5-diflucrophenyl)quinazolin-4-yl}-{1,3-dihydroiscindol-2-yl)-
methanone are added to a solution of 46 mg of 3-tert-butoxycarbonylamino-
propionocarboxylic acid in 1 ml of DMF. The mixture is stirred at 22°C for 16 h,
and the product is isolated directly by column chromatography.

Yield: 25 mg (23%) of 3-amino-N-{2-[2-amino-4-(1,3-dihydroisoindole-2-

20 carbonyl)quinazolin-6-y|]-4,5-diflucrobenzyl}propionamide hydrochloride;
LC-MS retention time: 1.59 min;

"H NMR (400 MHz, DMSO-de/TFA-d1) & [ppm] 8.12 — 8.04 (m, 2H), 7.85 (d, J
= 8.5, 1H), 7.50 - 7.39 (m, 3H), 7.39 - 7.29 (m, 2H), 7.26 (d, J = 7.2, 1H), 5.02

(s, 2H), 4.83 (s, 2H), 4.14 (s, 2H), 2.94 (1, J = 6.8, 2H), 2.48 (d, J = 6.7, 2H).
25
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Yield: 649 ng (99% of

[ 2- am no- 6- ( 2- chl or onmet hy1- 5-f) uor ophenyl ) qui nazol i n4-y1] - (1, 3-di hydroi soin
dol- 2-yOnet hanone; LC-MS retention tinme: 2.29 mn.

20[ 2- Ami no- 6- ( 2- di et hyl am nonet hyl 5-f | uor ophenyl ) qui nazol i n- 4-y11- (1, 3- di h
ydro- isoindol -2-yl)nmethanone ("A57") 4030200 ng of

[ 2- am no- 6- (2- chl or onet hy1- 5-f | uor ophenyf | qui nazol i n-4-y11- (1, 3-

di hydr oi soi ndol - 2- yOret hanone are dissolved in 5 mM of acetonitrile. 301 ny
of caesium carbonate and 73 of diet héjam ne are added, and the m xture

:c sI 142dst| r NetR-E2-A8Tm0 4ot iiﬁhhvdrwso@ldo 8+qaﬁgomfd>)q25@2ﬁi"h@¥ﬂ§tﬁﬁ'§up@-k
i T
i i e opebeye dhith e BB AN A ched with 5om of 2N sodi um

hydr oxi de sol ution, and the conbi ned organi c phases are dried sodi um
sul fate. After fiItration, the filtrate is evaporated to dryne

purified by chromatography (revgrsed phase HPLC). Yield: 35 ng
[ 2- am mo- 6- ( 2- di €t hyl am nonmetfhy$ | uor opheny1l) -
qui nazol i n- 4- 1] 1, 3-di b dr R s@gindolQ 2- yOret hanoq:e LC Mg, of¥ention tine:
1.57 min; 101HK (500 MY, DVBO c13] 8 /{\p,nr] 8.1¢ (d, J .
(dd, J = 1,9, 8 A (d JHe g, 3,;7 : 5N, 8.7, 1H)
7.43 (dd, J = 4.8 SH N 738-728(|m T 7.

5.04 (s, 2H), H?\{ N/L'\
(m 2H), 0.93 , J = 7.2,76H "
15{2- Am no- 6] 5-f | uor o- 2- (4- hydr oxypi peri di n- 1-yl yl ) phenyl i qui nazol i n- 4-
y1l- (4q3-di hydroi soi ndol - 2- y9net hanone (" A 00 ng of

[ 2- ami no- 6- ( 2- chl or omet hy1- 5-f | uor ophenyl ) qul nazol i n-4-y1] - (113-

di hydr oi soi ndol - 2- yOret hanone are dissolved i'n 5 nl of acetonitrile. 301 ny
of caesium carbonate and 57 p.1 of piperidin-4-o0l are added, and the

m xture is stirred at 80C for 16 h. After cooling to 25C, the m xture is
filtered, an@5trhg of MBTA{@-(beneveappolat-gh-N,0l, N Mriedrmmefhgurasumdetras t aken

in5mnm of ethyl | ut h i 5 ni N di
hydr oxi de. softtaieraing! The! ity msreising SH5a08 nth efeeBindod? sodi um-
sul fat g Af t @ihbinktRfi 408 diffudopenyl)quinazolin-4-yl-(1,3-dihydroisoindol-2-yl)-

methanone are added to a solution of 43 mg of 3-dimethylaminopropiono-

carboxylic acid hydrochloride in 1 ml of DMF. The mixture is stirred at 22°C for
16 h, and the product is isolated directly by column chromatography.
Yield: 25 mg (23%) of N-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
20 quinazolin-6-yl]-4,5-difluorobenzyl}-3-dimethylaminopropionamide;
|.C-MS retention time: 1.60 min;
'H NMR (500 MHz, DMSO-dg/TFA-d;) & [ppm] 8.08 (dd, J = 1.7, 7.6, 2H), 7.86
(d, J=9.4, 1H), 7.44 (ddd, J = 8.1, 11.5, 19.1, 3H), 7.34 (dt, J = 7.2, 18.5, 2H),
7.26 (d,J =7.5, 1H), 5.04 (s, 2H), 4.85 (s, 2H), 4.15 (s, 2H), 3.24 (t, J = 7.1,
25 2H), 2.72 (s, 3H), 2.60 (t, J = 4.7, 2H), 2.11 (s, 3H).

30



143 trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC). Yield: 70 ng (41% of

{2-am no-6[ 5-fl uor o- 2- (4- hydr oxypi peri di n-1-yl met hyl ) -

phenyl ] qui nazol i n-4-y1}- (1, 3-di hydr oi soi ndol- 2- yOret hanone; 5LC- MS
retention tine: 1.48 mn; 1H NWVR (500 M#, DVMSO-d6) 6 [ppm 8.18 - 8.11 (m
1H), 8.09 - 8.02 (m 1H, 7.94 - 7.81 (m 2H), 7.42 (ddd, J = 5.0, 8.4,
9.4, 2H), 7.38 - 7.23 (m 4H), 5.04 (s, 2H) 4.86 (d, J = 6.6, 2H), 4.22

7 L e ol Mot K o 1

2H), 1.64- ligihddn2-ghthethanone

{2- Am no- 644, 5-di f | uor o- 2-( 2- hydroxyet hoxynet hyl ) phenyfi qui nazol i n-4-y11-
(1, 3-di hydroi soi ndol - 2- yOret hanone (" v) 15 20 10 ng of sedtum hydri de
(60% sodi um hydri de suspension in ps n oilg are added in | ons to 14
pl of ethylene glycol | atfid t he xturels stirgped/at 25C for
1 h. Absolution of 1% N

25f | uor ophenyQqui naz 1 3-di hydr oi Qret hanone t oget her
with 101 pl of triethyfa ' Nm of —tetra gran-tq[ied) is added
dropwi se to this sol utlion. s ture i s subs |stirred at 70C
overni ght and evapditated to rymlessNHIhe regj-due i HyH. N 1 mo of

di et hyl sul foxide and purified by chromatography (rever sed pliase HPLC).
30Yield: 8 nmg (8% of {2-am no-6-14,5-difl uoro-2-(2-hydroxyethoxymethyl)-
phenyl i qui nazol i n-4-y1}-(1, 3-di hydr0| soi ndol- 2- yOret hanone; LC-MS retention

time: 2050 ni2A8 ul D thiokyiNtoridsoareNddedDiBOWIE tDFE22iMg of [Resnino(2 (dd, J =
8.7, 1.9, 1H%yd%x?/?ne(ﬂqyl-sl-ﬂuoropﬂén%wulnazéln-fﬁ-yl]-(q ,3-d|hydrO|somdoI-2-yl)-

methanone in 50 ml of dichloromethane, and the mixture is stirred at 25°C for

2 h. The mixture is evaporated to dryness in vacuo, the residue is taken up in

10 mi of toluene, and the operation is repeated. The residue is employed in

15 the subsequent reactions without further treatment.

Yield: 649 mg (99%) of [2-amino-6-(2-chloromethyl-5-flucrophenyl)quinazolin-

4-yl]-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 2.29 min.

20 [2-Amino-6-(2-diethylaminomethyl-5-fluorophenyl)quinazolin-4-ylj-(1,3-dihydro-
isoindol-2-yl)methanone ("AS57")

25

30 200 mg of [2-amino-6-(2-chloromethyl-5-fluorophenylquinazolin-4-yl]-(1,3-
dihydroisoindol-2-yl)methanone are dissolved in 5 ml of acetonitrile. 301 mg of

caesium carbonate and 73 ul of diethylamine are added, and the mixture is



8.6, 1H), 7.62 (dd, J = 11.6, 8.4, 1H), 7.44 (t, J = 9.4, 2H), 7.33 (dt, J
=18.2, 7.1, 2H), 7.26 (d, J =7.3, 1H), 5.04 (s, 2H), 4.86 (s, 2H), 4.32
(s, 2H, 3.47 (t, J =5.0, 2H), 3.36 (t, J =5.0, 2H). 5

[ 2- Am no- 6- (4, 5-di fl uoro-2-(242-(2- hydroxyet hog) et hoxyl et hoxymet hy1} -
phenyQOqui nazolin-4 yl] (1, 3-di hydroisoi ngol-2-yl ) net hanone ("A60") 2010 ny
of sodi um hydri de (60% sodi um hydri de suspension in paraffin oil) are added
in portions to 1 m of triethylene glycol in 2 m of THF, and the m xture

is stirred at 25C for 1 h. A solution of 100 of
[ 2- ami no- 6- (gtlﬁﬁﬁ@t&@eCquJ@h After cooling to 25°C, the mixture is filtered, and the

fl uor ophenyl t toget her
with 29 pl o ﬂtﬂ i?zﬁl’%‘@ réi (H één%g efd'ret cgﬁéylgro%eﬁaé%rrﬁ@%fé}ﬁgl added
dropwi se to Zatehtte §<§1Uﬂ®m anaéﬂﬂal mlthtﬂJn‘maof BNWWdtdwdésbluned aﬂidﬂﬁC
overni ght and evapo- rated to dryness. The residue is taken up

di met hyl sul £8RRIReAEganis Phases Bt g mroﬁqd&ﬁﬁfudfatﬁ/éﬂeéaﬂtm{@@eth)

5 trate is evaporated to dryness and purified by chromatography (reversed
phase HPLC).
Yield: 35 mg (22%) of [2-amino-6-(2-diethylaminomethyl-5-fluoropheny!)-
quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 1.57 min;

10 "H NMR (500 MHz, DMSO-ds) 5 [ppm] 8.14 (d, J = 1.7, 1H), 8.07 (dd, J = 1.9,
8.6, 1H), 7.89 (d, J = 8.6, 1H), 7.82 (dd, J = 5.7, 8.7, 1H), 743 (dd, J = 4.8,
13.1, 2H), 7.38 - 7.28 (m, 3H), 7.25(d, J = 7.4, 1H), 5.04 (s, 2H), 4.85 (s, 2H),
4.24 (s, 2H), 3.02 — 2.90 {m, 2H), 2.90 - 2.79 (m, 2H), 0.93 (1, J = 7.2, 6H).

15 {2-Amino-6-[5-fluoro-2-(4-hydroxypiperidin-1-yimethyl)phenyllquinazolin-4-yl}-
(1,3-dihydroisoindol-2-ylymethanone (“A58")

20
200 mg of [2-amino-6-(2-chloromethyl-5-fluorophenyl)quinazolin-4-yl1-(1,3-

25 dihydroisoindol-2-yl)methanone are dissolved in 5 ml of acetonitrile. 301 mg of
caesium carbonate and 57 pl of piperidin-4-ol are added, and the mixture is
stirred at 80°C for 16 h. After cooling to 25°C, the mixture is filtered, and the
filtrate is evaporated to dryness. The residue is taken up in 5 ml of ethyl ace-

30 tate, the solution is washed with 5 ml of 2N sodium hydroxide solution, and the

combined organic phases are dried over sodium sulfate. After filtration, the fil-



Yield: 38 ng (33% of [2-am no-6-(4,5-difluoro-2-{242-(2-hydroxyethoxy)-
et hoxy] et hoxynet hyl } phenyOqui nazol i n-4-y1] - (1, 3-di hydroi soi ndol-2-yl)-
30net hanone; LC-MS retention time: 2.00 mn; 145 1H NVR (500 MHz,
DMSO- d6l TFA-d-1) 8 [ppm 8.13 (dd, J =8.7, 1.9, 1H, 8.08 (d, J = 1.8,
1H), 7.85 (d, J = 8.6, 1H), 7.57 (dd, J142 11.6, 8.4, 1H), 7.45 (dd, J =
13.2, 5.9, 2H), 7.33 (dt, J =18.0, 7.2, 2H), 7.26 (d, J = 7.3, 1H), 5.04
(s, 2H, 4.86 (s, 2H), 4.32 (s, 2H), 3.52 - 3.40 (m 12H). 5

(2- Am no-6-{4, 5-di fl uoro-212-( 2- hydr oxyet hoxy) et hoxynet hyl | phenyl | qui nazol i
n-4-y1)-(1, 3IF&F%W‘@%?W§&P-O§Y@Q%%?%\éHH Q&@&“‘J}m t@@baﬁjr'ﬁ’ @?V%r%ﬁ um
hydri de (GOW?ﬁggéwder@gri de suspension in paraffin oil) are added in

go e

portions to hyl ene glycol in 2 m of THF, and the mixture is
stirred at 2%G@IHo70 Md (41830l {Zaminawb-[EdWionar2e@-hydroxypiperidin-1-yimethyl)-

2-am no- 6- ( 2-chl thy1- 5- . .
1£ I ug;nogﬁenyl( P&%PW ‘i"ﬁir’rgﬁé%-'y'ﬂ}i(@ -9y 0 BRe? HHBERANRRSet hanone t oget her

with 2% pl of d-pMStdishden ffet B 48 Min:of tetrahydrofuran (dried) is added
dropwi se to 25this solution. The mxture is subsequently stirred at 70C

over ni ght andHeNBRo(500eNEL, DMSOy $JppiTi)8. 18 iBdlie(ms1H}E1800 vB.0R (1, M of
Ly S R LIBEnT B h! 720 (UL 8Y WA 4 SHF 756 P 3S Gl BHE)
2- am no- 6-{ 4, | f 2-1(=2 t L ' [
o S SR e g BRIk raRp s Libea(hl bzl
3.25(d, J=12.1, 1H), 3.08 (d, J = 11.9, 1H), 2.88 (t, J = 11.5, 1H), 2.72 — 2.65

10 (m, 1H), 1.85 - 1.73 (m, 2H), 1.64 — 1.49 (m, 2H).

{2-Amino-6-[4,5-difluoro-2-(2-hydroxyethoxymethyl)phenyllquinazolin-4-yl}-
(1,3-dihydroisoindol-2-yl)methanone ("A59")

15

20

10 mg of sodium hydride (60% sodium hydride suspension in paraffin oil) are
added in portions to 14 pl of ethylene glycol in 2 m! of THF, and the mixture is
stirred at 25°C for 1 h. A solution of 100 mg of [2-amino-6-(2-chloromethyl-5-
25 fluorophenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone together with
101 pl of triethylamine in 2 mi of tetrahydrofuran (dried) is added dropwise to
this solution. The mixture is subsequently stirred at 70°C overnight and evapo-
rated to dryness. The residue is taken up in 1 ml of dimethyl sulfoxide and
purified by chromatography (reversed phase HPLC).
30 Yield: 8 mg (8%) of {2-amino-6-[4,5-difluoro-2-(2-hydroxyethoxymethy!)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retentibn time: 2.50 min;



30LC-MS retention ti rre 1.99 mn; 1H NWR (500 MHz, DWMSO-1:16/ TFA-d1l) 5

[PPITI] 8.12 (dd, J 8.6, 1.8, 1H), 8.07 (d, J =1.8, 1H), 7.85 (d, J =
8.8, 1H), 7.57 (dd, J = 11.5, 8.3, 1H), 7.45 (dd, J 146 13.1, 6.0, 2H),
7.33 (dt, J =18.2, 7.2, 2H), 726(d J=7.2, 1H), 5.04 (s, 2H), 4.86 (s,
2H), 4.32(s, 2H), 349-3.4 (m 6H), 8438 (t, J = 5.1, 2H).

{2- Am no-6-[ 4, 5-di fl uoro-2-(2-{242-(2-hydr oxyet hoxy) et hoxyj et hoxyl et hoxy5ne

t hyl ) phenyaqui nazol i n-4111- (1, 3-di hydr oi soi ndol - 211) net hanone ("A62") 10 15
20 mg of sodium hydride (60% sodi um hydride suspension in garaffl noil) are

added in pOI‘tHCNIM $0D YHas DMS Qs HiyAsinkd (PRS- 18{dd, i &1, TAF1HR 0Phe
mxture is s ,C.Lﬁglrgn;ﬁﬁj é%" a5 De.d 19 YePRLY LYP6ME.LOUH), 7.44 (¢, J =

[ 2- am no- 6- (

20f | uor ophenwmtzmams (tt4d #1132 17 3; szynzel(ﬁcu adod,- PHy G4 tw2bi)ed 1B6get her
with 57 pl of triethylamne in tetrah drofuran édrled) i s added
dropwi se to (Hidsé (Sor?H)TﬁéTrﬁchuﬁeol%l")sé tueftd-9. gfl-rred at 70C
overni ght and evaporated to dryness. The residue is taken up in 2 m of

di met hyl sul foxide and purified by chromatography (reversed phase HPLC).
25Yiel d: 80 mpAMIIRERG-¢4,5-difluoro-2-{2-[2-(2-hydroxyethoxy)ethoxylethoxymethyl}-

12-am no- 614, 5-di f| uor o- 2- {21 hydr.oxy .

et hoxyj et hoxW@ﬂlﬁWﬁ@%WW"}'ﬁHdﬂy’? ﬂé‘NﬂFPd%‘BPijﬂl—%ﬂDﬂéﬂ@n@e(ﬁ AG8roi soi ndol - 2-y
1) - nmethanone; LC-MS retention tine: 2.05 mn; 1H NWR (500 MHz,
DVSO- d6/ TFA-di) 5 [ PPni 812(dd J = 8.7, 1.6, 1H), 8.08 30(s 2H), 4.32

(s, 2H), 3.54 - 3.39 (m 16H).
[ 2- Am R@- 6- ( 2- amFnoxy et hyl- | uor ophenyl ) qui nazol i n-4-yl p(1, 3-di hydro
i soi ndol- 2- y@ret Hanone (¢ A63N)

@) CH
Ho/\/ \/\O/\/

F
15 F N

Ho’A\v/O\v/A\O/A\v/O N NH,

201 10 mg of sodium hydride (60% sodium hydride suspension in paraffin oil) are
added in portions to 1 ml of triethylene glycol in 2 ml of THF, and the mixture is
stirred at 25°C for 1 h. A solution of 100 mg of [2-amino-6-(2-chloromethyi-5-
fluorophenyhauinazolin-4-y|]-(1,3-dihydroisoindol-2-yl)methanone together with
29 pl of triethylamine in 2 ml of tetrahydrofuran (dried) is added dropwise to
25 this solution. The mixture is subsequently stirred at 70°C overnight and evapo-
rated to dryness. The residue is taken up in 1 ml of dimethyl sulfoxide and
purified by chromatography (reversed phase HPLC).
Yield: 38 mg (33%) of [2-amino-6-(4,5-difluoro-2-{2-[2-(2-hydroxyethoxy)-
ethoxylethoxymethyl}phenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-

30 methanone; LC-MS retention time: 2.00 min;



57 ng of potassium carbonate are added to 34 ng of N hydroxyphthalimde in
151 mM of 1-nethyl-2-pyrrolidone, and the mxture is stirred at 25C for 1
h. 100 ny of

[ 2- ami no- 6- ( 2- chl or onet hy1- 5-f | uor ophenyl ) qui nazol i n-4-y1]-(1, 3-

di hydr oi soi ndol- 2-yl ) et hanone are addegisto this solution. The m xture is
sub- sequently stirred at 25C overnight. 10 m of ice-water are
subsequent|ly added, the precipitate formed is filtered off and suspended in
20 M of dichloro- 20nethane. 20 pl of hydrazi ni um hydroxi de are added, and
the mixture i'ld NVRr (560 MHz2B8IS@rdsATFA-dThe [npreld fdtdde) FS.7i1.0ei bl HP8, the

filtrate is aporated t ess resd IS ep ,up,} of _
di met hyl sul f%xrﬁé %nﬂ'l)p%réjgf {(gdﬁrb§ézﬁﬁ_3n2'?ggdg¢é§pﬂf fﬁgvgﬁsgg)gﬂéggh%@ .
Yield: 29 ng4629%903H), 7.33 (dt, ) = 18.0, 7.2, 2H), 7.26 (d, J =7.3, 1H), 5.04 (s, 2H),
[ 2- am no- 6- ( 2- am noxynet hy1-4, 5-di f | uor ophenw qui na25zol i n- 4-yl p(1, 3-di hyd
r oi soi ndol - 2486, REHoAS82 (C2NB 3.82 erd . #04M, i1@EY). 1. 82 min. 148
[ 2- Ami go- 6- (4, 5-di fl uor o- 2- hydr oxynet hyl phenyl ) qui nazol i n-4-y1] - (1, 3-di hydr
oi soi ndol- 2- yOret hanone ("A64") 10 100 ng of _
[ 2- am no- 6- ( ‘(12-5\'rﬁih516124,Qaﬁgmfﬁw@h?dﬁoRMbWﬁ@Wetﬁylﬂshéﬂwquina-

-y

(1, 3-di hydr oi soi ndol- t hanone are dissolved in"3 m of tetrahydrofuran
t oget her wi t BOWD-4ry))-6t,3tckhydrpisoindol-2-\imethepeog (1A bamate. 2 M of sodium
15hydroxi de solution (32% and 2 ng of tetrabutyl ammoni umi odi de are added,
and the mxture is stirred at 80C for 16 h. The m xture is extracted 3
times with 5 m of ethyl acetate~ The conbi ned organi c phases are dried
over sqgi um sul fate. After fi *@ on, the filtrate is evaporated to
dryness, theresidue is Jakgn pp—n 3 m of dichloronethane, and 1 m of 4N
HCl in di oxanei

A
F
15 F O~ N
~ I NN
HO g S NANHz
20 10 mg of sodium hydride (60% sodium hydride suspension in paraffin oil) are

added in portions to 1 g of diethylene glycol in 2 ml of THF, and the mixture is
stirred at 25°C for 1 h. A solution of 100 mg of [2-amino-6-(2-chloromethyl-5-
fluocrophenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone together with
29 pl of triethylamine in 2 mi of tetrahydrofuran (dried) is added dropwise to
25 this solution. The mixture is subsequeritly stirred at 70°C overnight and evapo-
rated to dryness. The residue is taken up in 1 ml of dimethyl suifoxide and
purified by chromatography (reversed phase HPLC).
Yield: 30 mg (28%) of (2-amino-6-{4,5-difluoro-2-[2-(2-hydroxyethoxy)ethoxy-
methyl]phenyl}quinazolin-4-yl)-(1,3-dihydroisoindol-2-ylymethanone
30 LC-MS retention time: 1.99 min;
"H NMR (500 MHz, DMSO-dg/TFA-d1) 5 [ppm] 8.12 (dd, J = 8.6, 1.8, 1H), 8.07
(d, J=1.8,1H),7.85(d, J =8.8, 1H), 7.57 (dd, J = 11.5, 8.3, 1H), 7.45 (dd, J =



20added. After 1 h at 25C, the mxture is evaporated to dryness in vacuo
and purified by chromatography (reversed phase HPLC). Yield: 18 ng (16% of
(2- am no- 642- ( 3- am nopr opoxymnet hyl ) -4, 5-di f | uor ophenyl ] qui nazol i n-4-y1}- (1,
3- di hydr oi soi ndol-2-yl ) net hanone; LC-Ms retention time: 1.66 mn. 25

242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car b¥¥nyl ) qui nazol i n- 6-y11-4, 5-di f| uor ob
enzyl 3-am nopropionate di hydrochl oride ("A65") 149 477 ng of

di cycl ohexyl carbodiim de are added to a solution of 875 ny of

tnem xtur o 19t g dr S ¥or | 520/ et Pafiat 2P 4 RIS ¢ ang
the flltrate4lse®czrﬂﬂd4t32@ Bih,u8.490- DUITRD &MY, 838 (t, J = 5.1, 2H).

[ 2- ani no- 6- (4, 5-di f | or o- 2- hydroxynethy -
phenyl ) qui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2-yl ) net hanone and 70 ng of

4- (di met hyl am pyra di pe R 4 Iy 10 A7 1 Xture
is stirred a@“%@é‘%é'%ﬁ an 'Qevai?ﬂy fhy@goxgggﬁggﬁﬁﬁgétﬁex roma ogr aphy
gi ves 480 nynedthghpRerdyionimatolid-43ylp{ hBdiilydroispilniot-22/ waethanyhe ¢UisRAy ol i n- 6-
10y1] - 4, 5-di fl uorobenzyl 3-tert-butoxycarbonyl am nopropionate. This
material is dissolved in 10 m of dichloronethane, and 5 ml of 4N HCl in

di oxane are added with ice-cooRg. The m xture is subsequently stirred at
25C for a furthegp 1 h, duri h a precipitate deposits. This is
filtered offgvmt suctign anhd Yr¥ed at 40C in vacuo. 15Yield: 330 ng (50%
of 2-[2-am no~4sA] gr Ot50i ndol banyl »qui n

zolin-6-y1]-4,5 | ugr obenzyl 3-ami ﬁ%opz)\rﬁgi@na ebafﬁ\@r/oﬁ'ﬂ oride; LC-Ms
retenti10ntirre ‘ . IH NVR 6566—M—Iz——BIV86rd67‘—'FFA—dﬁ—6—-[ppn1 8.11
(d, J-17 . d,/,LJ 20 2H), 4.88 (s, 2H), 3.06 (t, 5

2.73 (t, 6C'9 2H) . 1%0 NH: F

2-[2-Am no 4 (1, 3-di hydr oi soi ndol e- 2- car bonyl }qui
benzyl (S)-2,5-di am nopentanoate difornmate (" A%

azol i np6- -difluoro

.5 HO\ o~ g O™ O N TNH,
20 mg of sodium hydride (60% sodium hydride suspension in paraffin oil) are
added in portions to 1 g of tetraethylene glycol in 2 ml of THF, and the mixture
is stirred at 25°C for 1 h. A solution of 200 mg of [2-amino-8-(2-chloromethyl-5-

20 fluorophenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone together with
57 ul of triethylamine in 2 ml of tetrahydrofuran {(dried) is added dropwise to
this solution. The mixture is subsequently stirred at 70°C overnight and evapo-
rated to dryness. The residue is taken up in 2 mi of dimethy! sulfoxide and
purified by chromatography (reversed phase HPLC).

25 Yield: 80 mg (32%) of {2-amino-6-[4,5-difluoro-2-(2-{2-[2-(2-hydroxyethoxy)-
ethoxy]ethoxy}ethoxymethyl)phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-
methanone; LC-MS retention time: 2.05 min;

'H NMR (500 MHz, DMSO-ds/TFA-d+) & [ppm] 8.12 (dd, J = 8.7, 1.6, 1H), 8.08

(d,J=17,1H),7.86(d, J=8.6, 1H), 7.57 (dd, J = 11.5,8.3, 1H),7.44 (t, J =
30 9.4, 2H), 7.33 (dt, J =18.5, 7.4, 2H), 7.26 (d, J = 7.5, 1H), 5.04 (s, 2H), 4.86
(s, 2H), 4.32 (s, 2H), 3.54 — 3.39 (m, 16H).



95 ng of dicycl ohexyl carbodiim de are added to a solution of 308 ng of (S)-
2,5-bis-tert-butoxycarbonyl am nopentanoic acid in 2 ml of dichloronethane,
15and the mxture is stirred at 25C for 1 h. The precipitate is filtered
off, and the filtrate is added to a solution of 100 rug of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hykghenyl ) qui nazol i n-4-y1] - (1, 3-di hydr
0i soi ndol- 2-yl ) nmet hanone and 3 ng of 4-(dinethylam no)pyridine (DVAP) in 1
m of tetrahydrofuran. The m xture is stirred at 25C for 16 h and
evaporated to dryness. Trituration with petrol eum 20et her gives

2-[ 2- ani no- 412~ Armnarmyaamle@twmmaLQﬁc@flb@r@phyeqmmalz@zqhn—%yi}{1r34dl9ydr0-

di f1 uor obenz bis-terts; xycar bonyl am nopent anoate as yel | ow
solid. This mﬁ%ﬁyﬁ@%a@&e\kgéfsﬁ 2 m of dichloronethane, and 4 m of
AN HCl in dioxane are added with ice-cooling. The m xture is subsequently
stirred at 25C for a further 3 h and subsequently evaporated to dryness in
vacuo. The 25residue is dissolved in 2 m of dinethyl sulfgX
purifiegd by chromatogra- phy (reyxersed phaseo HPLC). Yiel d:
212- am no- 4- (1, 3-di hydr oi soi ndg i i
nzyl (S)-2,5-di am nopent anoatje
301H NMR (500

1. 45 nin;
7.86 (d, J

= 8.8, 1H, 7. 17 8. 4, 1H), M4 (d, J = 74 7.34 (dt,
J =18.0, 9.4, 34 S_(dnyd = 7.5, 1H), 504 (s, 2H), 4. ), 4. 36
(s, 2H), 3.79 (dd ﬁ}\1.4, 6. 2, 1H5, 3. 21 (dd J =948 4.5 2H,
2.18 (s, 1H), &-* (R - N

212- Am go- 4- (1, 3- di hydr0| soi ndol‘e- 2- car bonyhqui naz 4, 5-di f1 uoro5b
enzyl § di met hyl am nopr opi onate ("A67") 15 F

N~

57 mg of potassium carbonate are added to 34 mg of N-hydroxyphthalimide in
15 1 ml of 1-methyl-2-pyrrolidone, and the mixture is stirred at 25°C for 1 h.
100 mg of [2-amino-6-(2-chloromethyl-5-fluorophenyl)quinazolin-4-yl]-(1,3-
dihydroisoindol-2-yl)methanone are added to this solution. The mixture is sub-
sequently stirred at 25°C overnight. 10 ml of ice-water are subsequently
added, the precipitate formed is filtered off and suspended in 20 ml of dichloro-
20 methane. 20 pl of hydrazinium hydroxide are added, and the mixture is stirred
at 25°C for 4 h. The precipitate is filtered off, the filtrate is evaporated to dry-
ness, the residue is taken up in 1 ml of dimethyl| sulfoxide and purified by
chromatography (reversed phase HPLC).
Yield: 29 mg (29%) of [2-amino-6-(2-aminoxymethyl-4,5-difluorophenyl)quina-
25 zolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone;

LC-MS retention time: 1.82 min.
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1.4 g of triethylamne and 1.431 g of dicycl ohexyl carbodiimde are added to
a solution of 2.131 g of 3-dinethylam nopropionic acid hydrochloride in 50
m of dichloronethane, and the m xture is stirred at 25C for 1 h. The
precipitate is filtered off, and the filtrate is added to a solution of 1.5
g of 12-am no-6- (4, 5- 148

20di f | uor o- 2- hydr oxynet hyl phenyhqui nazol i n-4-y1] - (1, 3-di hydroi soi ndol-2-yl)
- methanone and 21 ng of 4-(dinethyl am no)pyridine (DVAP) in 50 nl of

tetrahydrofuran. The m xture is stirred at 25C for 16 h and Evgpcgrached to
dryness. The [£-€dniaged (45,5t@ﬂ@f°u§3hv¢f°%”whﬂh"h%’iyrﬁ))qp"l?@@{"&‘l‘leyl] he-dydiet on i s

washed 3 ti mand t he conbi ned organi ¢ phases are
i 2ol Pl glonkty b4

dried over iltration, the filtrate is evaporated
to dryness and purified by chromat ographyC@reversed phase HPLC). The

conbi ned fractions are evapora o dr ss and recrystallised frO m
of acetonitrile. gYield: 560 gjm i
242- amisno- 4- (Fl, 34 di hydr% SOj nd -2 rc bonyhqui nazQl¥Rn- 6- y1]0«4,5-0f f | uor obe

nzyl 3-di nethy opr oprgfia etentl on t in; 152 1H
NVR (500 MHz, DNVBOLd6/ TFAJdi) 8 [ 9 (d, J =7 Q6 (dd, J =
8.6, 2.0, 1|—|) . =N8. 6, 1H), .64 (dd, J H, 7.48
(dd, J = 10.9, 744 (d, 3 .,’H , B, 7. 3,

2H), 7.26 (d, H33_73 1RV BNba' (s, 2H), 497 (s. 2H), 4.87 (s, 2H), 3. 32
(t, J =7.4, 2H, 2.89 (t, J 5=7.3, 2H), 2.83 (s, 6H.

2-12- Am no- 4- (1, 3-di hydroi soi ndol e- 2- car bonyqui nazol i n-6-y1] -4, 5-di fl uor obe
nzyl (§p-2,6-bis-tert-butoxycarbonyl am nohexanoate ("A68") 0 ON O HNLO 15
20 1.431 g of dicycl ohexyl carbodiimde are added to a solution of 4.807 g
of (S)- 2,6-bis-tert-butoxycarbonyl am nohexanoic acid in 50 m of

di chl or onet hdﬂ@ ,mg od [2-amind-6k4; & difkioso-2- mettorymeigichenytiqhinaZokn-drdlei pi t at e

I[; ;Irr: 'ﬁlgr gd(i § qiﬁycﬁl LS c%aﬁ}éyw r%l% eanlosneaarg ddsso?ved r’% H"Itl io?PetPJhy%i'rc?fuganOf
net hyl phenyl }@gétﬁémtth rgo4mgHféﬁ-b%tﬁl(%}éﬂmbﬁwpvg@émanmt@ﬁnwgoamﬁh 21 ny

of 4(d|meth}'/.| anm no) di ne ( DVAI t et rahydr of uran
mxturge s s ivdrcwieasolgs@*l (2% end, 2 mldifésbab@ulamenium iodide are aderi], and

the 111 ate i e oy £1RGESH S0 BSRrnd W Al Uirdced ik

nor mal - phase""{‘:I
with 5 ml of ethyl acetate. The combined organic phases are dried over

sodium sulfate. After filtration, the filtrate is evaporated to dryness, the residue
is taken up in 3 ml of dichloromethane, and 1 ml of 4N HCI in dioxane is
20 added. After 1 h at 25°C, the mixture is evaporated to dryness in vacuo and
purified by chromatography (reversed phase HPLC).
Yield: 18 mg (16%) of {2-amino-6-[2-(3-aminopropoxymethyl)-4,5-difluoro-
phenyl]quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone;
LC-MS retention time: 1.66 min.
25
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzyl 3-aminopropionate dihydrochloride ("A65™)

B Pt
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153 Yield: 1.85 g (70% of

212-am no- 411, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uor obe
nzyl (S)-2,6-bis-tert-butoxycarbonyl am nohexanoate; LC-MS retention tine:
2.67 mn; 1H NWVR (500 MHz, DVvsO-d5) 8 [ppm 8.14 (d, J = 1.7, 1H), 8.08
(dd, J = 8.6, 51.9, 1H, 7.89 (d, J = 81§, 1H), 7.72 (dd, J = 11.3, 8.2,
1H, 7.51 (dd, J = 10.9, 8.0, 1H), 7.44 (d, J = 7.4, 1H), 7.34 (dt, J =
18.5, 7.2, 2H), 7.27 (d, J =7.3, 1H), 5.14 - 5.03 (m 4H), 4.93 - 4.84 (m
2H), 4.17 (t, J = 6.5, 1H), 2.82 - 2.75 (m 2H), 1.93 - 1.76 (m 2H), 1.59
(dt, J = 15.3, 7.5, 2H), 1.53- 1.32 (m 20H). 10The foll ow ng are obtai ned

anal ogousl y: %J;Zmérqf %ioh glca& odiimide are agg?/ﬁi_}%gr?%”tiopscif_%%r_ng of

(1, 3-di hydroi soi ndo car ul nazoll n-
bi s-t ert - but Gxterlbitorytarbonglhmiromapenic’ 468'In STihbdiadichloiinedttian8, and 88949 of

(5)- 2.6 bi . @Bz S ABGRYS Ih HBnLIR ARG 8 Blareolh ahf Bs Tt s 2. 6o
mn; 18 NVR A5z Fsm gﬁ?d'(?ﬁhgdbf)[%%r{%%%-(@s@ﬂ&&o ﬂhgdn%x?me%ﬁi}p 8.10

(dd, J = 8.7, 5.2, 7.55 -
7. 47 (rn 2H),phénylaqtqmazd||n=4—7y]]6(1 CQHi)hydmlscanddtZ—yDrrxethm&e a"ndL?OIﬁg pf? 26 (d,

3 6 a 1iy *Gigathbminoipyici aaary 40 mFor Shbhydrofiray The Bscfe I 6o
(dt, J = 15. %tlrrédfat 28PT fol 164 andle?agzdrﬁiedzt@"& nedP¥lash chromatograph

2-[ 2- Am no-4- (1, 3-di hydroi soi ndol car bon I qui nazol i n-6-yl]-4- fP’uor obenz
yl (S)-2,6- bigévese480 m@@%amﬂdﬁmmlﬁwmwﬂdob Merb)onyfm@unazokm@ (99%

o 2, A "G g bR SR B OB A PAERL i Saeiera s s
retention ti gssoRedBinMQinl of dichloromethane, and 5 ml of 4N HCI in dioxane are
added with ice-cooling. The mixture is subsequently stirred at 25°C for a fur-
ther 1 h, during which a precipitate deposits. This is filtered off with suction
and dried at 40°C in vacuo.
15 Yield: 330 mg (50%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-diflucrobenzyl 3-aminopropionate dihydrochlioride;
LC-MS retention time: 1.65 min;
"H NMR (500 MHz, DMSO-de/TFA-ds) & [ppm] 8.11 (d, J = 1.7, 1H), 8.07 (dd, J
=1.9,8.7,1H),7.89(d, J= 8.6, 1H), 7.63 (dd, J = 8.2, 11.3, 1H), 7.49 - 7.43
20 (m, 2H), 7.34 (dt, J = 7.2, 17.8, 2H), 7.26 (d, J = 7.3, 1H), 5.05 (s, 2H), 4.99 (s,
2H), 4.88 (s, 2H), 3.06 (1, J = 6.9, 2H), 2.73 (t, J = 6.9, 2H).

25
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151H NMR (500 MHz, DMBO-c:15) 8 [ppni 8.14 (d,

8.6, 1.9, 1H), 7.89 (d, J =8.6, 1H), 7.72 (dd, J = 11.3, 8.2, 1H), 7.51
(dd, J =10.9, 8.0, 1H), 7.44 (d, J =7.4, 1H), 7.39- 7.29 (m 3H), 7.29 -
7.24 (m 2H), 5.11 (g, J = 12.3, 2H), 5.05 (s, 2H), 4.90 (s, 2H), 4.17 (t,
J =6.5 1H, 2.82 -2.75 (m 2H), 1.93- 76 (m 2H), 1,59 (dt, J = 15.3,
7.5, 2H), 1.53- 1.32 (m 20H). 20

242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di f| uor ob
enzyl (S)-2-tert-butoxycarbonyl am no- 6-di met hyl ami nohexanoat e d( A70a")

15f; Yiel d: 2-g-Awang-4df,3-dihydroisoindole-2-carbonyl)quinazolin-6-yi]-4,5-aifluoro-

eneyl (9 2 PRPET S B e e A G exanont &

4 J =17 1H), 8.08 (dd, J =
2

H
N ‘e,

10

95 mg of dicyclohexylcarbodiimide are added to a solution of 308 mg of (S)-
2,5-bis-tert-butoxycarbonylaminopentanoic acid in 2 ml of dichloromethane,

15 and the mixture is stirred at 25°C for 1 h. The precipitate is filtered off, and the
filtrate is added to a solution of 100 mg of [2-amino-6-(4,5-difluoro-2-hydroxy-
methylphenyl)quinazolin-4-yl]-(1,3-dihydroiscindol-2-yl)methanone and 3 mg of
4-(dimethylamino)pyridine (DMAP) in 1 mi of tetrahydrofuran. The mixture is
stirred at 25°C for 16 h and evaporated to dryness. Trituration with petroleum

20 ether gives 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-yl)-4,5-
difluorobenzyl (S)-2,5-bis-tert-butoxycarbonylaminopentanoate as yellow solid.
This material is dissolved in 2 ml of dichloromethane, and 4 ml of 4N HCl in
dioxane are added with ice-cooling. The mixture is subsequently stirred at
25°C for a further 3 h and subsequently evaporated to dryness in vacuo. The

25 residue is dissolved in 2 ml of dimethyl sulfoxide and purified by chromatogra-
phy (reversed phase HPLC).

Yield: 28 mg (22%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl (S)-2,5-diaminopentanoate diformate;
LC-MS retention time: 1.45 min;

30 "H NMR (500 MHz, DMSO-de/TFA-d+) 8 [ppm] 8.15 —- 8.07 (m, 2H), 7.86 (d, J
= 8.8, 1H), 7.56 (dd, J = 11.7, 8.4, 1H), 7.44 (d, J = 7.3, 1H), 7.34 (dt, J = 18.0,
9.4, 3H), 7.26 (d, J = 7.5, 1H), 5.04 (s, 2H), 4.87 (s, 2H), 4.36 (s, 2H), 3.79 (dd,



LC-Ms retention tine: 1.87 mn; 51H NVR (500 MHz, DMSO d6/ TFA-d1) 5 [ ppm
8.14 (1 H d, J 1.6), 8.06(1 H dd, J 8.6, 1.7), 7.89(1 H d, J 8.7),
7.56(1 H dd, J 11.3, 8.1), 7.45 - 7.28 (4 H m, 7.24 (1 H d, J 7.4),
5.07 (2 H s), 5.00 (2 H dd, J 25.8, 12.8), 4.89 (2 H, s), 3.93 (1 H, dd,
J 9.6, 4.8), 3.21 (2 H s), 3.03 (2 H, t55J 7.7), 2.61 (3 H t, J 3.5,
1.8), 1.71 - 1.56(5 H m, 1.46 - 1.20 (11 H m. 10

2-[ 2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl] -4, 5-difluoro
benzyl (S)-2,6-di am nohexanoate formate ("A71" 25515 pl of
trifluoroaceditladi 6 2rdl)addddddo JE 88, 45, 24D &8 {(S- 1HQ’11,-§5d1 hyddBn

i soi ndol e- 2-@2{)bonyl ) qui nazol i n-6-y1] -4, 5-di fl uor obenzyl

(S) -2, 6-bis- t - but oxycar bonyl am nohexanoate in 50 m of dichl oromnethane
with ice-cooling. The m xture is subsequently stirred at 25C for a further
16 h, 20 mM of n-heptane are added, and the m xture is 8uﬁsegu(ﬁlptlly
evapor at ed t @-Brimies4r(.3rdtwdroisundeerzsameay|)guigazeli-gae-4.5- Oof
acetonigtrile 10 A : I (reversed phase HPLC). 156
Vield: 1 39 Eﬁﬁgy(%ﬁgﬁéﬁglaﬁ%n%(o%rm{ﬁg(%W)

2-[ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui nazol i n-6-y 5-difluoro

benzyl (S)-2, 6-di am nohexanoate/foymte; LC-MS retention ti 45 mn; 1H
NVR (500 MHz, DMBO d6) 8 [ ppH @ (d, J =1.7, 1H), 8.08 = 8.6,
51.9, 1H), 789 (d, J = §8.6,y1+"7.42 (di, J = 11.3, 8.2, 7.51 (dd, J
= 10.9, 8.0, 1m J 7.4, IH), 7.34 (dt, J =1 7.2, 2H), 7.27
(d, J = 7.3, 1H) 03(mHéM- 4.84 (m 2\ 4.17 (t, J =
6.5 1HY 2.82 - ,2 , 1.93 - 1.7 (m 2H : =NJ = 15. 3,

705, 2H)Y, 1.53 -J1. 3% (m . 16Fhe—fotowng.a
2-[ 2- Ami no- 4- (£ 3- di hydr oi¥oi Mkl e- 2- car bony! ) qui
yl (S)-2, 6-di am nohexanoate ("A72")

15

1.4 g of triethylamine and 1.431 g of dicyclohexylcarbodiimide are added to a
solution of 2.131 g of 3-dimethylaminopropionic acid hydrochloride in 50 ml of
dichloromethane, and the mixture is stirred at 25°C for 1 h. The precipitate is
filtered off, and the filtrate is added to a solution of 1.5 g of [2-amino-6-(4,5-
20 difluoro-2-hydroxymethylphenyl)guinazolin-4-yi]-(1,3-dihydroisoindol-2-yl)-
methanone and 21 mg of 4-(dimethylamino)pyridine (DMAP) in 50 ml of tetra-
hydrofuran. The mixture is stirred at 25°C for 16 h and evaporated to dryness.
The residue is taken up in 50 ml of ethyl acetate, the solution is washed 3
times with 20 ml of water, and the combined organic phases are dried over
25 sodium sulfate. After filtration, the filtrate is evaporated to dryness and purified
by chromatography (reversed phase HPLC). The combined fractions are
evaporated to dryness and recrystallised from 20 ml of acetonitrile.
Yield: 560 mg (30%) of 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl 3-dimethylaminopropionate;

30 LC-MS retention time: 1.67 min;



20 Yield: 5 g (99% of

242-am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n- 6-

y1] - 4-fl uor obenzyl (S)-2,6-di am nohexanoate; LC-Ms retention tine: 1.32
mn; 251H NWVR (500 MHz, DMBO d6/ TFA-dl1) 8 IPPrn] 8.16 (d, J = 1.5, 1H),
8.13 - 8.08 (m 1H), 7.89 (d, J = 8.6, {4, 7.70 (dd, J = 8.6, 5.9, 1H),
7.43 (d, J ='7.3, 1H, 7.39 - 7.29 (m 3H, 7.29 - 7.24 (m 2H, 511 (g, J
= 12.3, 2H) 5.05 (s, 2H), 4.90 (s, 2H), 4.14 (t, J:64 1H) 282 -2.74
(m 2H), 1.91 -1.74 (m 2H), 1.58 (dt, J = 15. 2, I—? 53- (m
2H) . 157 '"H NMR (500 MHz, DMSO- ds/TFA-d1 8[ppm]809 (d J 7, 1H) 806 (dd

(32,6 di amhaneiion: L5365, TRy BY (08) 5 iahef 301 ). 7R, 4 -

242- ani no- 4- (1@@5%“144;(?&49&@@4:33 rbwdd)tthmerzsﬂm @H)yﬁwwwh
(S) -2, 6-di am nohexanoat e; M5 retention tinme: 1. mn;_ 1H NVR §400 VHz,

DVBO- ¢ 16/ TFAT7CA,)1H), Biis, @Hi54 @, (sJ2H),4.87 (3.13H), @’é@)(twa?ﬂ A 2894, 3

1H), 7590 (d._ _7.62 1H), 7.55 - 7.47 2H), 7.42
('|[_? J f?.g, = 2%)%8%3% 619).2°1 3, 7. gm 2H)H? 7.26 (d, J = (7m5 T)H), 5.15
(q. 15) = 12.2, 2H). 5.05 (s, 211). 4.90 (s, 211), 4.6 (t, 3= 6.4, 1),

2.85 -2.72 (m 2H), 1.84 (tt, J = 13.9, 6.9, 2H), g - 15.3, 7.6,
2H), 1.54- 1298- /Q\mlncgm)ﬁ 3-d|hydr0150|ndole-2 carbonyl)qumazolm- -yl]45 -difluoro- '

benzyl (9 2 RIHISEAS nﬁsﬁerf‘ﬁﬁ!&xﬁ%@%hgﬁﬁﬁ”?ﬁ%%@%}é (A~ el Tuoroz0

. 10
{

15

20
1.431 g of dicyclohexylcarbodiimide are added to a solution of 4.807 g of (S)-
2,6-bis-tert-butoxycarbonylaminohexanoic acid in 50 ml of dichloromethane,
and the mixture is stirred at 25°C for 1 h. The precipitate is filtered off, and the

25 filtrate is added to a solution of 1.5 g of [2-amino-6-(4,5-difluoro-2-hydroxy-
methylphenyl)quinazolin-4-yi]-(1,3-dihydroisoindol-2-yl)methanone and 21 mg
of 4-(dimethylamino)pyridine (DMAP) in 100 ml of tetrahydrofuran. The mixture
is stirred at 25°C for 16 h, undissolved material is filtered, and the filtrate is
evaporated to dryness. The residue is purified by normal-phase chromatogra-

30

phy.



30Yield: 1,99 g (98% of 2-[2-amno 4 (1, 3-di hydroi soi ndol e-2-car bonyl) -
qui nazol i n-6-yl]-4,5-difluorobenzyl (S)-2-am no-6-di nethylam nohexanoate
trihydrochloride; 158 LC-Ms retention tine: 1.43 mn; 1H NVR (500 MHz,
DVSO- d6/ TFA-d1) 6 [ppm 8.17(1 H d, J 1.8), 8.06(1 H dd, J 8.7, 1.9),
7.93(1 H d, J 8.6), 7.68(1 H dd, J 1118 8.1), 7.42(2 H, t, J 9.3),
7.34(2 H dt, J 18.2, 7.2), 7.26 (1 H d, J 7.3), 5.17 - 5.02 (4 H, :
4.90 5(2 H, d, J 14.1), 4,18 (1 H t, J 6.5), 3.07(2 H t, J 8.1), 2.62 (3
' 2as aviel Y85'g (76%) of 215 Bntino B1 FlarcisShabfe SeaMonybiatitia- 7 (2
(1, 3-di hydr ol 1—2,‘52diﬁﬁbFHU&IQE&’(‘SJ@Z,QMié‘-téf—b&ioxﬂcaﬁ‘b@h{deﬂﬁQlﬁ)@fhﬁdate;

2- am no- 4- net hyl pentanoate ("A74 HO 15 20 143" ng of

di cycl ohexyl t&-W&irdtentien time: Adifentin;o a sol uti on of 321 ng of

di chl or omet AR MR (PEHUPR, BNESR e BIPA B e 35! o Hi: BOBAHE. BrekPo tat e
is filtered S%fﬂ",')f ?’% %&‘% 1 gld, "af)e7172 @IS 4338 0! PB1Qhd 1P 189 Of

2- ani no- 6-
[2- h?(Tr ggyrreg 1By, phdny @xu{chazoFid -14)y 1]34( (01,3} di1Bym r7o2 stiin dod 7 @&, WGhr&Ethanone

d 2 f 4-(dLnet hyl am i di P) f tetrah f .
The m xture {EsEiros G oot 6945 464 URarbbat-Ta det 5 A i Lo T 2o
and the filtygt oH)s1 egaporat@d 2%,‘4!59‘??33,% = W3 Ies Q’H}; 1.§3taken (4P 20p) 2 N

of dichl oro- 30methane, 100 pl' of 'trifluoroacetic acid are added, and’the
mxture is stirred at 25C for 16 h. 3 m of n-heptane are subsequently

ad‘ded, 13and the Totbhg 42 obtRRed analogously:

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yllbenzyl (S)-2,6-

bis-tert-butoxycarbonylaminohexanoate ("A69")

s N
24

-
-

0

20 %‘0
e

Yield: 3 g (33%}) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
yllbenzyl (S)-2,6-bis-terf-butoxycarbonylaminohexanoate;
25 LC-MS retention time: 2.60 min;
'H NMR (400 MHz, DMSO-ds/TFA-d1) & [ppm] 8.15 (d, J = 1.7, 1H), 8.10 (dd, J
=8.7,5.2,1H),7.90 (d, J = 8.7, 1H), 7.68 — 7.62 (m, 1H), 7.55 — 7.47 (m, 2H),
742 (t, J=7.6,2H), 7.33 (dt, J = 14.3, 7.1, 2H), 7.26 (d, J = 7.5, 1H), 5.15 (q,
J =122, 2H), 5.05 (s, 2H), 4.90 (s, 2H), 4.16 (t, J=6.4, 1H), 2.85-2.72 (m,
30 2H), 1.84 (tt, J=13.9, 6.9, 2H), 1.60 (dt, J = 15.3, 7.6, 2H), 1.54 - 1.29 (m,
20H).



evaporated to dryness in vacuo. The residue is dissolved in 4 m of
acetonitrile/water (1:1) and purified by chromatography (reversed phase
HPLC). Yield: 94 ng (50% of
2-[ 2-am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uoro
benzyl 2-am no-4-nethyl pentanoate; 5LC- Mg retention tinme: 1.77 mn; 1H NWR
(500 MHz, DMBSO-d6/ TFA-di) 8 [ppm 8.10 (d, J 1.5, 1H), 8.08 (dd, J = 8.6,
2.0, 1H), 7.85 (d, J = 8.6, 1H, 7.71 (dd, J 11.4, 8.1, 1H), 7.53 (dd, J
10.8, 8.1, 1H), 7.44 (d, J =7.3, 1H), 7.34 (dt, J = 18.3, 7.2, 2H), 7.27
, J = 2-[2-Aotno-aH)l, 3-8ihgardiscindele-2-sat®nybquinEyolint684-4-8uomenzyl 08
J

(d
b 56 (t, 751’:(%F%;6—%jq?t_?artﬁttnﬂbx&coa%bénﬁg’m‘ilnoh%x%ho%t%'(12\70'3)' 56 (t, J =7.2, 2H),

2-[ 2- Am no- 4- (1, 3-di hydr af)i ndol e- 2- car bonyl ) qui nazol i n-6-yl]-4,5-difluoro

benzyl (S)-2-tert-butoxy bonyl am noprop';onat e ("A75") NH2
0
5
o)
o
N
10 0

Yield: 5 g (99%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
yl]-4-fluorobenzyl (S)-2,6-bis-tert-butoxycarbonylaminohexanoate;,
LC-MS retention time: 2.38 min;

15 "H NMR (500 MHz, DMSO-ds) & [ppm] 8.14 (d, J = 1.7, 1H), 8.08 (dd, J = 8.6,
1.9, 1H), 7.89 (d, J = 8.6, 1H), 7.72 (dd, J = 11.3, 8.2, 1H), 7.51 (dd, J = 10.9,
8.0,1H), 744 (d, J=7.4, 1H), 7.39 - 7.29 (m, 3H), 7.29 — 7.24 (m, 2H), 5.11
(g, d =12.3, 2H), 5.05 (s, 2H), 4.90 (s, 2H), 4.17 (t, J = 6.5, 1H), 2.82 - 2.75
(m, 2H), 1.93 - 1.76 (m, 2H), 1.59 (dt, J = 15.3, 7.5, 2H), 1.53 - 1.32 (m, 20H).

20
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-4,5-difluoro-
benzyl (S)-2-tert-butoxycarbonylamino-6-dimethylaminohexanoate ("A70a")

FF
25 vat e
N O

TV PND
0 N

AN

—
—N NH,

30 N



25143 ng of dicycl ohexyl carbodiim de are added to a solution of 263 ng of
(S)- 2-tert-butoxycarbonyl am nopropanoic acid in 2 m of dichloronethane,
and the mxture is stirred at 25C for 1 h. The precipitate is flltered of f,
and the filtrate is added to a solution of 200 ng of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hyliss

phenyl ) qui nazol i n-4-y1]- (1, 3-di hydroi soi ndol-2-yl ) nmet hanone and 3 ng of
304- (di met hyl ami no) pyridine (DVAP) in 2 m of tetrahydrofuran The m xture
is stirred at,25C for ndi ssol v teri.al ltered, and the
ltrate s ied Abisbh g 15 amyemddd. - Py draspidale & catiamPaingg

nor mal -phase QN _ 2 -

2- [2 am no- 42? ?Tgl %%raggﬁgg?bﬁé& PF’(SQ ZZ% Wc{%ﬁb‘%&}/iammoG -dimethyl
zolin-6-yl]- za,rﬁmdhémmaibienzyl (S)-2-tert-butoxycarbonyl anm nopropi onat e;

5LC- M5 ret enti 1H NVR (500 MHz, DVSO- 016/ TFA-di) 8
8.14 (d, J _L{f)gﬂéi%%”t‘%”é'?‘e(&gwm'”ﬂ 8. 6 1.8, 1H), 7.89 (d, J Ié 6, [Illjﬂ)ni

; 29 g f{;ﬂ ; 3%1'?"3"? (%@M%M@OﬂsﬁF‘A»d1géggé§]@147(10H dH 1 3} %6((@! F(lJ =
2H), 4.98 (d, dcu J8.6, $.7).7H89 (4 Hadl, (8. T)ZH)SG 81 Bl4dd3J43 3 ra 11745 &(712&24 (s,

9H), 1.40 (d

2-[ 2- Am no- 4 g7d?%>‘/h?€?dsdi n‘t‘j)ol5 Qc'é'r an@?‘? &%Hﬂggoﬂ lzﬁ 86 1)% ?) ﬁasg @ If—ll uor o
benzyl (S)- 2~e.9ns Qgrznwwalt%dnwds oghb M igle3 03424 )t, I¥17)l ble10f3 AN, HCL in
di oxane are added to

242- ami no- 4- (15,31.8}, h&ﬁﬂm'ggﬁrﬁ@(b'l &1t bdngd (tuHaaYol i n- 6-y1] - 4, 5- di f | uor ob
enzyl (19 -2-tert-butoxycarbonyl am nopropionate in 4 m of dichloronethane
wi'th ice-cooling. The m x- 25ture is subsequently stirred at 25C for a
further 1 h, 2peApims-upiltRuihydeoisdihtieleczlcaffor)ybinarelin-aryljong-difishred with 4
m of dichl ororret hane. The residue is recrystallised fromethanol. Yield:

60 my (299 &enzyl(S)- -2 6-diaminohexanoate formafe ("A71")

212- am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di f| uor ob
enzyl (S)-2-am nopropionate di hydrochl oride; 30LC-MS retention tinme: 1.63

i n: NMVR (500 MHz, DMBO- c16/ TFA- d1) pni 8.14 (d, J = 1.7, 1H), 8.07
(dd J58.6 18 1H. 7.9 (d J=p H, 7.69 (dd, J = 11.4_8. 3,
27 (dt, T3 = 16k @
N
9]
N,

20

NH,

515 pi of trifluoroacetic acid are added to 1.8 g of 2-[2-amino-4-(1,3-dihydro-
isoindole-2-carbonyl)quinazolin-6-yl}-4,5-difluorobenzyl (S)-2,6-bis-tert-butoxy-

25

carbonylaminohexanoate in 50 ml of dichioromethane with ice-cooling. The
mixture is subsequently stirred at 25°C for a further 16 h, 20 ml of n-heptane
are added, and the mixture is subsequently evaporated to dryness in vacuo.
The residue is dissolved in 4 ml of acetonitrile and purified by chromatography
(reversed phase HPLC).

30



13.9, 7.0, 1H), 7.44 (d, J = 7.3, 1H), 7.34 (dt, J =18.0, 7.2, 2H), 7.26
(d, J =7.3, 1H, 5.08 (d, J = 1.3, 2H), 5.04 (s, 2H), 4.89 (s, 2H, 4.20
(g, J =7.2, 1H, 1.40 (d, J = 7.2, 3H.

2- [ 2- Am no-4- (1, 3-di hydr oi soi ndol e-2- car bonyl ) qui nazol i n- 6-yl p4, 5-di f | uor ob
enzyl 2, 2-dinmet hyl propi onate ("A77") 15547 pl of pivaloyl chloride are

added to a solution of 200 ng of [2-am no-6-(4, 5-
difluoro-2-hydroxynethylphenyl)qU|nazolln 4-y1] - (1 3- dlhydr0|50|nd01 2-y1l) -
met hanone and 2 i met hyl am no Eyrldlne in 4

di met hyl f or nﬁrﬁ"ég? 3&'@1(9 ) 6f %4 ing- $'Id§%i/dé@‘58@é° C@BbCH‘Y')QUfHa'of

t hyl t at t ed
of 1 ang- evaparl SgH B FiouBRRnel G S fambheRbdaReiomiaRy, 2 Fuea el
m of di met hylc-m8 fetshiien amé ps iired by chromat ography (reversed phase
HPLC). Yiel d 26 5@_@0
242- ani no- 4- (i Mﬁ(ﬁh@r DR 5 dppmd8y14 Glivad dl. ithl) 68 PBJ4dsd & §-Puor obe

ney 22 ST ST oA, 1R 9% 95 2 PR o85S PO (500
1H), 7d88 (d8.9, ﬁ-|)87644 @d").J,—74341-I-277481 (di,u = J1I8)5 772424)U7 271(d=..8—7321 9,

ZH??’ 2 t87 gsﬁl-éa;s 141—@653(@1 % 4931621 84(m 2H) 41?')& J= 65 1H) 2'35 27 95 (s,
212- Ami no- 4- gat’ eH(i }R%)gr 05%@8%%, @@?o‘px%l?nﬁﬁob“ ,psgljfg%z Q!_Jc))uor obe

nzyl isobuty obutyry Ior '‘de"are ‘a
solution of 150 ng of [2 am no- 6-

10(41;5-1@ fl uqrhe- oilo%%rgoé(e tgl%gggeng 03 gui nazol in-4-y1]-(1, 3-di hydr oi soi ndol

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-ylj-4-fluorobenzyl
(8)-2,6-diaminochexanocate ("A72")

15

20
Yield: 5 g (99%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-
yl]-4-fluorobenzyl (S)-2,6-diaminchexanoate;
LC-MS retention time: 1.32 min;

- H NMR (500 MHz, DMSO-de/TFA-d) 6 [ppm] 8.16 (d, J = 1.5, 1H), 8.13 —

8.08 (m, 1H), 7.89 (d, J = 8.6, 1H), 7.70 (dd, J = 8.6, 5.9, 1H), 7.43 (d, J = 7.3,
1H), 7.39 - 7.29 (m, 3H), 7.29 — 7.24 (m, 2H), 5.11 (q, J = 12.3, 2H), 5.05 (s,
2H), 4.90 (s, 2H), 4.14 (t, J = 6.4, 1H), 2.82 —2.74 (m, 2H), 1.91 — 1.74 (m,
2H), 1.58 (dt, J = 15.2, 7.5, 2H), 1.53 — 1.30 (m, 2H).

30



met hanone and 2 ng of 4-(dinethylamno)pyridine (DMAP) in 5 m of

di met hyl formam de, and the m xture is stirred at 80C for 16 h. 8 m of
ethyl acetate and 8 ml of water are added, the organic phase is separated
of f and evaporated to dryness in vacuo. The residue is dissolved in 1 m of
di net hyl sul foxi de 15and purified by chggmat ography (reversed phase HPLC).
Yield: 48 ng (28% of

242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6- y1] 4 5 di fl uorob
enzyl isobutyrate; LC-MS retention tinme: 2.49 mn; 1H NWR

DVBO- d6/ TFA- @H[R-Bminamnit 3-gihydrois@ndalerearbany)quisazelin-6-y] enzyléseﬂ &H) ,
7.57 (dd, J =.11. 46 (dd, J = 13.2, 7.7, 2H), 7.33 (dt, J =
18.9, 7.1, 2 am'?“’??"%'&c’at\?l?hﬁ% 5.02 (s, 2H), 4.92 (s, 2H), 4.85 (s,

2H), 2.51 -2.44 (m 1H), 0.99 ( —70 6H) .

212- Ami no- 4- (1, 3-di hyderNsm ad car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uoro2
S5benzyl propionate ("A79™) 63 ro hl oride are added to a
solutign of 150 ng of [2-Aam Nt@C

(4, 5-di fl uoro-2- hydr oxymet hyl pheny 20l i n - (1, 3-di hydr oi soi ndol- 2-

yl) - nmethanone and 2 ng o p) pyridine (DVAP) in 5 ml of

di nmet hyl f ormam de, and t mxture is §ttsfred at 80C for 16 h. 8 m of
ethyl acetate 5 and 8 ml @gf water are add t he organi ¢ phase is separated
of f and evaporated to dryphess in vacuo. The?residue is dissolved in 1 m of
di met hyl sul foxide and purified by chromatography (reversed phase HPLC).

Yield: 30 ng (18% of

E oTaBO et 8 dtetn) o2 Paindacd PSR RGQR! 2o drrbhy fagndibinBr oben
DIVllscl'} 2:116%3 g Iyl]baniymSDQ s-danﬂaol(mama)te, IJ)—&BS('etenﬂorrFtlﬂleM 3IIH)nin7 58 (dd J

(ot 52 iarli00 metz, BRSOt Slprmbt B s =17, Toifsm Tokda ) 2
7.5, 24, 0. L 0t 5.2 17), 7.90 (d, J = 8.7, 1H), 7.68 — 7.62 (m, 1H), 7.55 — 7.47 (m, 2H),
7.42(t, J=7.6,2H), 7.33 (dt, J = 14.3, 7.1, 2H), 7.26 (d, J = 7.5, 1H), 5.15 (q,
15 J=12.2,2H), 5.05 (s, 2H), 4.90 (s, 2H), 4.16 (t, J = 6.4, 1H), 2.85 — 2.72 (m,
2H), 1.84 (tt, J = 13.9, 6.9, 2H), 1.60 (dt, J = 15.3, 7.6, 2H), 1.54 — 1.29 (m,
2H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-diflucro-
20 benzyi (S)-2-amino-6-dimethylaminohexanoate ("A73a")

25

30 Yield: 1.99 g (98%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yl}-4,5-difluorobenzyl (S)-2-amino-6-dimethylaminohexanoate
trihydrochloride;



7.5, 3H). 15

2-[2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl]-4,5-difluoro
benzyl 2-tert-butoxycarbonyl am no-2-net hyl propi onate ("A80") 164 filtrate
is added to a solution of 1.5 g of

[ 2- am no- 6- (4, 5-di f| uor o- 2- hydr oxymet hyl4ghenyl ) qui nazol i n-4-y1] - (1, 3-di hydr
0i soi ndol- 2-yl ) net hanone and 20 ng of 4-(di methyl am no)pyridine (DVAP) in
50 m of tetrahydrofuran. The m xture is stirred at 25C for 48 h,

undi ssol ved material is filtered off, and the filtrate is 5Sevaporated to
dryness. TheLCeMSedentiorptimef 1 &® mnn;nor nal - phase chronat ogra- phy. Yiel d:

%42 gm( g(l) %4%@“%&@9&5& P&ﬁg dszFaMd%?éERJP%%Q& (|1r!é ?fl‘i 1@58& f(l udr obenz

yl 2-tert-bulyaxygay bpg\élﬁgs (P HZUBtgs), msm(maae J h¢2|VS T)evmz qzo}H t urre
2.53 min; 10IH NMR DVBO- d6/ TFA-di )

8.08 (dd, J 9.3, 7341(29H di)), 187286.2)./.28 (H-BdaJ 41&» 177 55. féé (4h1 m)94£90 1H)H)

4 33 (1%;1 : 5%?;?99”2%% 125%“( %%543%?%?5{{5371)1%%'@ H, %%? 34’ (s,

9H) . 15242- Amn01496—183(2H m), 1.77 — 1.66 (2 H, m), 1.56 — 1.37 (2 H, m).
(1, 3- dlhydr0|50|ndole 2- carbonyi)qU|nazoI|n 6- y1l] -4, 5-difl uoro- benzyl

2- am no- 2- met hyl propi onat e di hydrochloride ("A81") 2.4 m of 4N HCl in

di oxane are A B }

25i soi ndol e- %O@ rl?ﬁ)ﬁr)\oyl f(aufﬁ'gggf %&8881?]“2%@]%?]{)%@%% @ﬁg)yll] 4,5-difluoro
(2-tert - but oygpayl®amino-dnmetylpertahyater(tr4hate in 5 m of di chl oronet hane
vvlth i gcooling The m xture is subsequently stirred at 25C for a further

pr eci pltate IS fllter Qf f Wi th suct9on and washed with 4 m of
d| chI or onmet hane. FThe resi dug crystal | | sedJ\from i sopropanol . 30Yi el d:
175 nmg (73% : -d| hydr oi"§0i n oI €2R- car bonyl ) qui na-

zolin-6-yl]-4,8 1 I uorob nzyl 2-am no-24mef opi onat e di hydrochl ori de;
LC-MS retentio GO N; 165
0]
< M 5
15
Fa Os N
_— 0N | =N
AN 0 N/J\NH2
20

143 mg of dicyclohexylcarbodiimide are added to a solution of 321 mg of
2-tert-butoxycarbonylamino-4-methyipentanoic acid in 2 ml of dichloro-
methane, and the mixture is stirred at 25°C for 1 h. The precipitate is filtered
off, and the filtrate is added to a solution of 150 mg of {2-amino-6-(4,5-difluoro-

25 2-hydroxymethylphenyl)quinazolin-4-yt]-(1,3-dihydroisoindol-2-yl)methanone
and 2 mg of 4-(dimethylamino)pyridine (DMAP) in 2 mi of tetrahydrofuran. The
mixture is stirred at 25°C for 16 h, undissolved material is filtered, and the fil-
trate is evaporated to dryness. The residue is taken up in 2 mi of dichloro-

30 methane, 100 pl of trifluoroacetic acid are added, and the mixture is stirred at

25°C for 16 h. 3 mi of n-heptane are subsequently added, and the mixture is



500 MHz, DMBO d6TTFA-di) 8 [ppn] 8.12 (d, J 1.7, 1H, 8.07 (dd, J
1H, 7.88 (d, J = 8.6, 1H), 7.68 (dd, J 11.5, 8.2, 1H), 7.49
9, 8.0, 1H), 7.44 (d, J = 7.5, 1H), 7.34 (dt, J = 15.2, 7.2,

H) , d J= 7.3 1H, 513 (s, 2H), 5.04 (s, 2H), 4.89 (s, 2H, 1.42
s, 6H). 159

2-[ 2- Am no- 4- (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl]-4,5-difluoro
benzyl acetate ("A82") 1527 pl of acetyl chloride are added to a

sol ution of 150 nmg of [2-am no-6-(4,5- ) o )

di f | uor o- 2- hpyPBRKAlRd kY Hpmess lin Yacumzdia residugip dissobvag IRrdoEafal®o1- 2- y1) -

e o st o A P T R B ) BB R L)

et hyl acet at &igldd98 nid (30%Yef 242-aktineddeld3-ditelrois gindble-plrassonyd)gaezar at ed

off and eVapg:_oiin—f:‘:-yl]-4,5-diﬂuorobenzyl 2-amino-4-methylpentanoate;

5 LC-MS retention time: 1.77 min;
"H NMR (500 MHz, DMSO-ds/TFA-d4) & [ppm] 8.10 (d, J = 1.5, 1H), 8.08 (dd, J
=8.6,2.0,1H),7.85(d, J=8.6, 1H), 7.71 (dd, J=11.4,8.1, 1H), 7.53 (dd, J =
10.8, 8.1, 1H), 744 (d,J=7.3, 1H), 7.34 (dt, J = 18.3, 7.2, 2H), 7.27 (d, J =
7.3, 1H), 5.09 (s, 2H), 5.02 (s, 2H), 4.86 (s, 2H), 4.08 (t, J = 7.1, 1H), 1.67 (id,

10 J=13.4,6.7, 1H), 1.56 (t, J = 7.2, 2H), 0.86 {t, J = 6.7, 6H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonylyquinazolin-6-yl}-4, 5-difluoro-
benzy! (S)-2-tert-butoxycarbonylaminopropionate ("A75")

15

20

25 143 mg of dicyclohexylcarbodiimide are added to a solution of 263 mg of (S)-
2-tert-butoxycarbonylaminopropanoic acid in 2 ml of dichloromethane, and the
mixture is stirred at 25°C for 1 h. The precipitate is filtered off, and the filtrate is
added to a solution of 200 mg of [2-amino-6-(4,5-difluoro-2-hydroxymethy!-
phenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-y)methanone and 3 mg of

30

4-(dimethylamino)pyridine (DMAP) in 2 ml of tetrahydrofuran. The mixture is
stirred at 25°C for 16 h, undissoived material is filtered, and the filtrate is



20rated to dryness in vacuo. The residue is dissolved in 1 m of dinethyl
sul fox- ide and purified by chromatography (reversed phase HPLC). Yield: 31
ng (19% of

2- [ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uoro
benzyl acetate; LC-MS retention tinme: 2386 mn; 251H NVR (500 MHz,
DMSO- d6/ TFA-di) 8 [ppn] 8.07 (dd, J = 15.5, 5.2, 2H), 7.87 (d, J = 8.6,

1H), 7.58 (d, J = 8.3, 1H) 7 44 (d J =6.2, 2H), 7.38 - 7.27 (m 2H),
7.26 (s, 1H), 5.03 (s, 6 (s, 2H), 1.97 (s, . 166
242- Ani no- 4- €YaBOEARY &9 Q%@ﬁﬁdﬁh%f@‘é% W‘ﬁ%ﬁ%a%‘ﬂ?i"rp"@sﬁ-@,%m@%‘??ra“or oben
zyl 6-tert- blé_l)q.&xycar bonyl am nohexanoate ("A83") 95 ny of

di cycl ohexyl carbodii m de are added to a solution of 214 ng of

6-t ert but oxy &éeldoBy( amg (@496 x ahdi2-aauno-4-{1, Sdliﬁydmcbisdindbleememw@quimd t he

m xture is stirred at [ 1 h |tae|sf|Itered and the
Tt T Sl Ot o B A LS

[ 2- am mBo- 6- ( té'ﬁf@h graQuiet hyl phenyl )qU| nazol i n-4-y1]-(1, 3-di hydr
oi soi ndol- 2- {I(;i anorlle gm? FFF 4- (di met hyl am no) pyridine (DVAP) in 5

m of tet rahQHrNMEt €00 Mhiz, EWOF@NEAQJ & [Esmp8. 12&6 ﬂ@:r1 481H) fi10di(ddal ved
mat eri al |sf| teredﬂﬂ)zand he filtrate i s evapo ess. The
n

residue is pdr$tdd B9, P86, &Hano?’rﬁgdgﬁ’abﬁjm 4(|Eéi3d Hhi%(‘étﬂ% of
2- 2-am no- I-glo & ] WA 04 VI2kes ZudRranRYLIRZO17 5 Sy od I | vor b

enzyl 6-tert- but oxycar m nohéxa 'tine! 2,61 mn;
1H NVR (500 W:&,1H)YE@TE), 25{) 4P|98](d8J@=35 Bd2H), 482 (g, 2H}B, 547—9874$dd 18),= 8. 6

1.8, 1Hp, 7 H) 4 (dd J =11.4, 8.3, 1H), 7.37 - 7.29
(m 2H), 3 %Eé gj")z"f‘é]@?] %23 L 7.17 (d, J = 7.3, 1H), 4.97 (s, 2H),
4.84 (s, 2H)

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-

benzyl (S)-2-aminopropionate dihydrochloride ("A76")

15

XO\Q/NH

911 pl of 4N HCI in dioxane are added to 220 mg of 2-[2-amino-4-(1,3-dihydro-
isoindole-2-carbonyl)quinazolin-6-yl]-4,5-diflucrobenzyl (S)-2-tert-butoxy-

20

carbonylaminopropionate in 4 ml of dichloromethane with ice-cooling. The mix-
25 ture is subsequently stirred at 25°C for a further 1 h, the precipitate is filtered
off with suction and washed with 4 ml of dichloromethane. The residue is
recrystallised from ethanol.
Yield: 60 mg (29%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yi]-4,5-difluorobenzyl (S)-2-aminopropionate dihydrochloride;
30 LC-MS retention time: 1.63 min;
'H NMR (500 MHz, DMSO-ds/TFA-d1) 3 [ppm] 8.14 (d, J = 1.7, 1H), 8.07 (dd, J
=8.6,1.8, 1H), 7.89 (d, J = 8.6, 1H), 7.69 (dd, J = 11.4, 8.3, 1H), 7.47 (dt, J =



4.80 (s, 2H), 2.85 (t, J =7.1, 2H), 2.17 (t, J =7.4, 2H), 1.42- 1.35 (m

2H), 1.34 - 1.25 (m 111-1), 1.17 - 1.09 (m 2H). 167

242- Ami no- 4- ( 1, 3- di hydr oi soi ndol e- 2- car bonyhqui nazol i n-6-y1] -4, 5-di f| uor obe
nzyl 6-am nohexanoate di hydrochl ori de ("A84") 2.4 mM of 4N HCl in dioxane
are added to 300 ng of

2-[2-am no-4- (1, 3-di hydroi soi ndol e- 2- carbonyl)qw nazol i n-6-y1] -4, 5-difluoro
benzyl (2-tert-butoxycarbonyl- 15 am no-2-nethyl propionate in 5 m of

di chl oronet hane with ice-cooling. The m xture is subsequently stirred at
25C for a furlBHar7.0, tH), 4 fd,elF i3, did), 734 (dtt brdd@.Gff.2wme ik 7s2&{d.ch=and

washed with oro e ieldi,8 (329 _
2-[ 2- am no- 447?3%(!! %{HOI somgligté'-oga(gbgmfﬁ?aggﬁ%’ f‘rﬁ%(%f]'l;%ﬂ&l)ﬂ uor o
benzy 6-am nqhm(@;po pd g didpydrochl oride; 20LC-MS retention tine: 1.74 mn;
1H NMVR (400 Mz, OVBO def TFA-d1) 8 [ppni 8.06 (d, J = 9.8, 2H), 7.88 (d, J
= 8.2, 1H, 7. 59 (dd, J = 10.9, 8.5, 1H), 7.52- 7.42 (m 2H), 7.34 (dt, J =
15.0, 63, 2H), 7.26 (d, J =7.2, 1H, 5.03 (s, 2H), 4.92 (s, 2H), 4.86 (s,
2H), 2.76 (t, J =7.5, 2H), 2.29 (t, J =7.4, 2H), 1.60- 1.50 (m 2H), 1.46
(dd, J = 15. 3. [27ARin24H)3- dmyaanusouﬁd@é-z(-aarbad)ﬁ)quméﬁonn 6y|]45d|f|uoro-
2-[2-Am no-4-(1, 3- dl%drm soi ndol e- carbonyl)qw nazol i n-6-yl]-4,5-difluoro

benzyl 5- tertb-eﬂ'a’ylcg@ MeSMPreRian@iR hdioat e (" A85")

F
N Ci F (8] N
X&o O
0 N//l\NH

10

NH,

15 47 il of pivaloyl chloride are added to a solution of 200 mg of [2-amino-6-(4,5-
difluoro-2-hydroxymethylphenyl)quinazolin-4-yl]-(1, 3-dihydroiscindol-2-yl}-
methanone and 2 mg of 4-(dimethylamino)pyridine (DMAP) in 4 ml of dimethyl-
formamide, and the mixture is stirred at 80°C for 16 h. 8 ml of ethyl acetate
and 8 ml of water are added, the organic phase is separated off and evapora-

20 ted to dryness in vacuo. The residue is dissolved in 1 mi of dimethy! sulfoxide
and purified by chromatography (reversed phase HPLC).

. Yield: 26 mg (15%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl 2,2-dimethylpropionate;

LC-MS retention time: 2.59 min;

'H NMR (500 MHz, DMSO-dg/TFA-d4) & [ppm] 8.11 (d, J = 1.8, 1H), 8.06 (dd, J
= 8.6, 1.8, 1H),7.88 (d, J = 8.6, 1H), 7.54 —7.47 (m, 1H), 7.43 (t, J = 8.7, 2H),
7.33(dt, J =19.1,7.2, 2H), 7.25 (d, J = 7.5, 1H), 5.04 (s, 2H), 4.95 (s, 2H),
4.87 (s, 2H), 1.06 (s, SH).

25
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191 ng of dicycl ohexyl carbodiimde are added to a solution of 402 ng of
156-tert-but oxycarbonyl am nopentanoic acid in 10 m of dichl oronethane, and
the mxture is stirred at 25C for 1 h. The precipitate is filtered off, and
the filtrate is added to a solution of 400 ng of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hygghenyOqui nazol i n-4-y1]-(1, 3-di hydro
| soi ndol- 2- yOret hanone and 6 ng of 4-(dinmethylam no)pyridine (DVAP) in 10
m of tetrahydrofuran. The m xture is 20stirred at 25C for 48 h,

undi ssol ved material is filtered off, and the filtrate is evaporated to
dryness. The 2r[@shmniro#<1pdihydeiseipdelerdraarbsnybavieareitabotiraptiifluoro- vi el d:

(5§03ng ﬁggnubngﬁdéﬁ%&g}ag‘g@bﬂ%}? ) qui nazol i n-6-4-4, 5-di fl uorobenzy

5-tert - but oxycarbonyl am nopenianoate; LC- M5 25retention tineg; 53 mn; 1H
NMR (500 MHz, DMBO- d6f TFA-  ppni , 7 (dd, J =
8.6, 1.8, 1H 7 37 1 A& 1H), 7.35
(d, J 7.3, Tt =1 J =18.9, 7.3,
2H), 7.17 (d, 0

40 ul of isobutyryl chloride are added to a solution of 150 mg of [2-amino-6-
10 (4,5-difluoro-2-hydroxymethylphenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)-
methanone and 2 mg of 4-(dimethylamino)pyridine (DMAP) in 5 mi of dimethyl-
formamide, and the mixture is stirred at 80°C for 16 h. 8 ml of ethyl acetate
and 8 ml of water are added, the organic phase is separated off and evapora-
ted to dryness in vacuo. The residue is dissolved in 1 ml of dimethyl sulfoxide
15 and purified by chromatography (reversed phase HPLC).
Yield: 48 mg (28%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl isobutyrate;
LC-MS retention time: 2.49 min;
"H NMR (500 MHz, DMSO-dg/TFA-d+) & [ppm] 8.09 — 8.04 (m, 2H), 7.85 (d, J
= 8.6, 1H), 7.57 (dd, J = 11.4, 8.3, 1H), 7.46 (dd, J = '13.2, 7.7,2H),7.33 (dt, J
( =18.9,7.1,2H), 7.25 (d, J = 7.2, 1H), 5.02 (s, 2H), 4.92 (s, 2H), 4.85 (s, 2H),

2.51—2.44 (m, 1H), 0.99 (d, J = 7.0, 6H).

20

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-

25 benzyl propionate ("A79")

-n

30




1H), 4.97 (s, 2H), 4.84 (s, 2H), 4.80 (s, 2H), 2.85 (t, J =7.1, 2H, 2.17
(t, J 30=7.4, 2H, 1.42 - 1.34 (m 2H), 1.31 (s, 9H, 1.30 - 1.24 (m
2H), 1.18 - 1.09 (m 2H). 169

242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y11-4, 5-di f| uor obe
nzyl 5-am nopent anoate di hydrochl ori de (¢3A86") 1.8 M of 4N HCl in

di oxane are added to 230 ng of 2-[2-am no-4-(1, 3-di hydro-

15i soi ndol e- 2- car bonyQqui nazol i n- 6-y11-4, 5-di f| uor obenzyl
(2-tert-butoxycarbonyl - am no-2-methyl propionate in 3 m of dichloronethane
WI t h ice-cool33nd. Ofm@PlﬁﬂXhW@ld%a%@%@ﬁJm solution of 480409 25 E2-881NeSt ur t her

e ot EThBLARLS 2 1l Rbhe ALy B8 SRDS i dor- ).

dlchloroneth

2- [ 2- am no- 4nfdthandhd padd s afdp{ d&m&{maarlnmwrmjm@azm)unﬁanwﬂduﬂn&hw fluo
robenzy 5-am nopentanoate di hydrochl ori de LC-MS retention tinme m n;

1H NVR (500 fEnamideoand/themigitye & siivgd gt 8&°C fas 164h. (ﬂﬁnlgﬁ?thwawa&% J =

2105, 19, 7, By ol b o i boghicyacds obgg o b, 0 -

2H), 2.79 (t ted t&&l—'yn@:si in Ré&fuo. A Hbresidualisdigsdved?in) 1 mil obdimdthglrs flfoxideH) .
170 24242- Am
(1 3-di hydr oi2& |9Hﬂ§'leg by. S PRRHOIPROY AEeversed rhase HELE) di £ 1 uo10benzy! |

-tert-butyl vish: BY L1 8% 18t 2] 2-athiR8IROX Y iyRIréisBdole-2-carbonyhquina-
zolin-6-yl]-4,5-difluorobenzyl propionate;
10 LC-MS retention time; 2.37 min;
'H NMR (500 MHz, DMSO-ds) 8 [ppm] 8.09 — 8.03 (m, 2H), 7.86 (d, J = 8.4,
1H), 7.58 (dd, = 11.4, 8.3, 1H), 7.48 —7.42 (m, 2H), 7.33 (dt, J = 19.1, 7.2,
2H), 7.25(d, J=7.5, 1H), 5.03 (s, 2H), 4.90 (s, 2H), 4.86 (s, 2H), 2.27 (9, J =
7.5,2H), 0.95 (t, J = 7.5, 3H).

15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzyl 2-tert-butoxycarbonylamino-2-methylpropionate ("A80")

20

[

25
2.2 g of dicyclohexylcarbodiimide are added to a solution of 4.2 g of 2-tert-

30

butoxycarbonylamino-2-methylpropionic acid in 100 ml of dichloromethane,
and the mixture is stirred at 25°C for 1 h. The precipitate is filtered off, and the



1 g of dicyclohexylcarbodiimde is added to a solution of 2.1 g of
l-tert-butyl (S)-pyrrolidine-1,2-dicarboxylate in 25 m of dichl oronethane,
and the mxture is stirred at 25C for 1 h. The precipitate is filtered off,
and the filtrate is added to a solution of 1 g of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hykgahenyl ) qui nazol i n-4-y1] - (1, 3-di hydr
0i soi ndol- 2- yOret hanone and 14 ng of 4-(di nethylam no)pyridine (DVAP) in 50
m of tetrahydrofuran. The mixture is stirred at 25C for 48 h, undissol ved
material is filtered off, and the filtrate is evﬁﬁorate? to d yness. The

residue is piiftTateddaddedin ?’rﬁIOI'-IHﬂ‘i’éls,Qéc hoctdeRipinpiy (4. yidd ro@ ‘1{0(‘1700% of

2-{2-[2-am na, -
(1, 3-di hydroi S%PH'E yl&quma7b Qlin &Jl‘%é”z%'|h¥ﬁ5°é§ciﬂ‘19'z?, gl-)di F'? n(?rngbaenndzg? [mg
1-tert-butyl of8}(dp1y|e1rnqlamﬁnoﬁ}ylldﬂ*red(mAE’()xyBQImI of t€ralydrefuzan.i Dime triixtare 2. 53

(dd. 3= 6. 615 300 75 G Ryt b, Undissopred masgrd o Gt off, 293 4he Tigetels a4 2
z H)17 gmz 84!_0 gv%p&%rtﬁéél %?_{glrynggaiT hell_ gslrdl?am unﬂ‘rea5oy( g&rn%l%aha%e%rom%to%@a( m
1.04 (m 9H) phy171

benzyl | (9) - pyiSE 1t A BELE paprin 4 Ty tsaapee SabdmatimBlier o
acid are added, I{;@ 51d|ﬁu9rdbfen% ﬂ?—tér@b@fﬂx@@a&oﬁ%ba?’n|Hb1?¥|‘i|feﬂ1ylproplonate LC-

i soi ndol e- 2-car Qqui nazol I n-6-y1] - di fTuorobenzyl }' 1 tert-butyl
(S)-pyrroli dMﬁI&temldmchmeb@x@?r atie in 50 m of dichl ororret hane w th

10 ni 191 " R e DRSSl a ko aaS L e BRI 1

vacuo. The re;sgqlung ﬂkﬁ“?BQ%éP@Q@@ '1H) 1?)94'(@ JCHC Q%CQH?”THB' be/ yat f.93: 1,

neutral i sed using bi'cafbonate (- e precipitat ed material is
filtered off 8w, taH)s @613 (i, J ¥h1€8 @rbéuEH) |7326é¢tr\$/5t7a$ | 1H)ed.06 en2H)04.95 of

gcitzoglmt ;1|o| zel(? ?@l g ﬁ%?&?&?@o ééc/ﬁs 85)'c1a?%(g§‘rﬁ|j) ui nazolin-6-yl]-4,5-difluoro

benzyl (S)-pyrrolidine-2-carboxylate; 20LC-MS retention tine: 1. 72 mn; 1H
NVR (5q§ MHz, DMSO-c16/ TFA-d1) 5 [ppm 8.12 (d, J = 1.8, 1I—2 8.08 (dd, J =
8.6, 1 1|-|52 [2-Amino-4-(1,3- dlhydr0150|ndo|e-2 carbonyl)qumazolrn S—yl] 5-difluoro-

benzyl 2-amino-2-methylpropionate dihydrochloride ("A81")

2.4 ml of 4N HCI in dioxane are added to 250 mg of 2-[2-amino-4-(1,3-dihydro-
isoindole-2-carbonyl)quinazolin-8-yl]-4,5-diflucrobenzyl (2-tert-butoxycarbonyl-

29 amino-2-methylpropionate in 5 ml of dichloromethane with ice-cooling. The
mixture is subsequently stirred at 25°C for a further 1 h, the precipitate is fil-
tered off with suction and washed with 4 ml of dichloromethane. The residue is
recrystallised from isopropanol.

30 Yield: 175 mg (73%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-

zolin-6-yl]-4,5-difluorobenzyl 2-amino-2-methylpropionate dihydrochloride; LC-
MS retention time: 1.69 min;



7.88 (d, J = 8.6, H) 7.70 (dd, J = 11.4, 8.1, 1H), 7.50 (dd, J = 10.9,
8.0, 1H), 7.44 (d, J =7.3, 1H), 7.34 (dt, J =14.9, 7.2, 2H), 7.27 (d, J =
7.3, 1H), 5.09 (s 2H) 5.04 (s, 2H), 4.88 (s, 2H), 4.51 (dd, J =8.3, 7.1,
1H), 253.33 - 3.21 (m 2H), 2.34 - 2.22 (m 1H), 202- 1.84 (m 3H. 172
212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car pgnyl ) gui nazol i n-6-yl ]-4,5-di fl uorob
enzyl 4-tert-butoxycarbonyl am nobutyrate ("A89") 954 ny of

di cycl ohexyl carbodiim de are added to a solution of 1.88 g of 4-tert-

15but oxycar bonyl am nobutyric acid in 50 m of dichloronmethane, and the
mxture i s sttHMNMR G0RBEZ OMIOKs/TRA-da) &fppint a1 (dst=|1t7'eﬁbl¢t 07 (ddndl t he
filtrate is added .t S

[ 2- ami no- 6- (4, %dﬂfq i’f)o9§%rf§jd35xéﬁeﬂgl}:%ﬁgr(96g‘br T2 §-A- 36 24 4?1‘1% ‘{iThydro
| soi ndol-2-ylyygtdignene ?im'r(a%”?m iy, FHRARIthy karg, 20) p sziIWQ?Q@WB) in 50
m of tetrahydrofuran.’ The xture'is stirred at 2025C or 48 h,

undi ssol ved nadethinld. 13 (g, i2H)eb&d (sf 2H),ah89(Hie2H), I1t42a(se 618. evaporated to
dryness The residue is purified by normal -phase chromat ography.

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzyl acetate ("A82")

10

HO

~ N Cl 0
A, T L
N” "NH, o]

15 27 ul of acetyl chloride are added to a solution of 150 mg of [2-amino-6-(4,5-
difluoro-2-hydroxymethylphenyhquinazolin-4-yi}-(1,3-dihydroisoindol-2-yl)-
methanone and 2 mg of 4-(dimethylamino)pyridine (DMAP) in 5 mi of dimethy!-
formamide, and the mixture is stirred at 80°C for 16 h. 8 ml of ethyl acetate
and 8 ml of water are added, the organic phase is separated off and evapo-

20 rated to dryness in vacuo. The residue is dissolved in 1 ml of dimethyl sulfox-

ide and purified by chromatography (reversed phase HPLC).

Yield: 31 mg (19%) of 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quina-

zolin-8-yl]-4,5-difluorobenzyl acefate;

LC-MS retention time: 2.26 min;

'H NMR (500 MHz, DMSO-dg/TFA-d{) & [ppm] 8.07 (dd, J = 15.5, 5.2, 2H)},

7.87(d, J=86,1H),7.58(d,J=8.3, 1H),7.44 (d, J=6.2, 2H), 7.38 - 7.27

(m, 2H), 7.26 (s, 1H), 5.03 (s, 2H), 4.89 (s, 2H), 4.86 (s, 2H), 1.97 (s, 3H).

25

30



Yield: 1.2 g (84% of 2-[2-amino 4

(1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui nazol i n6-y1] -4, 5-di fl uor obenzyl
4-tert-butoxycarbonyl am nobutyrate; LC-MS retention tinme: 2.48 mn. 25
2-[2-Amino 4

(1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui naz¢dgi n- 6-yl | -4, 5-di fl uor obenzyl

4- am nobutyrate di hydrochl oride ("A90") 173 250 pl of 4N HCl in di oxane
are added to 300 ng of 2-[2-amino 4 (1, 3-

di hydr oi soi ndol e- 2-car bon%l ) qui nazol i n- 5-di f | uor ohenzyl.

4-t ert - but ox@c2rAming-4rfil Fodiygiqisaindoles?- ﬁarmny(iwﬁaé@ltrh@mﬂaﬂwé ~djiflyqyo-

| ce-cool i ng. ulpl at 25C for a further 1
h, the preci B%ngreg-resrt-ﬁpﬁxgre@o@?@ﬁﬁﬂﬂ?ﬁé’%ﬂuﬁaﬁ% Aa8§ washed with 2 m of

di chl oronet hane. Yield: 256 ng % of 2-[2-amno 4
(1,3-dihydroisoimdole-z-carb_ |nazoI|n 6-y1] -4, 5-difl uorobenzyl

4- am nobut yr -I\/Br tontlrre 1.70 mn; 101H NMR
%11 -7.86 (m

(400 Mgz,
1H), 7.61 (dd, L+, 52 (m 1H), 45 (d, J = 8.8,
726(d J 6.9, 1H,05.02 (s, 2H),
2H)

1H), 7.33(td
4.93 (s, 2H) 277 (m 2H), 2.44 (t. J = 7.3

10

HN ‘

95 mg of dicyclohexylcarbodiimide are added to a solution of 214 mg of 6-tert-

butoxycarbonylaminohexanoic acid in 5 ml of dichloromethane, and the mix-
15 ture is stirred at 25°C for 1 h. The precipitate is filtered off, and the filirate is
added to a solution of 200 mg of [2-amino-6-(4,5-diflucro-2-hydroxymethyi-
phenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone and 3 mg of
4-(dimethylamino)pyridine (DMAP) in 5 ml of tetrahydrofuran. The mixture is
stirred at 25°C for 48 h, undissolved material is filtered off, and the filtrate is

20 evaporated fo dryness. The residue is purified by normal-phase chromatogra-

phy.
| Yield: 44 mg (15%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl 6-tert-butoxycarbonylaminohexanoate;
LC-MS retention time: 2.61 min;
"H NMR (500 MHz, DMSO-dg) 5 [ppm] 8.03 (d, J = 1.7, 1H), 7.97 (dd, J = 8.6,
1.8, 1H), 7.81 (d, J = 8.8, 1H), 7.45 (dd, J =11.4, 8.3, 1H), 7.37 - 7.29 (m,
2H), 7.25 (dt, J=18.9, 7.3, 2H), 7.17 (d, J = 7.3, 1H), 4.97 (s, 2H), 4.84 (s,
2H), 4.80 (s, 2H),2.85 (t, J=7.1,2H), 217 (t, J = 7.4, 2H), 1.42 - 1.35 (m,
2H), 1.34 —1.25 (m, 11H), 1.17 - 1.09 (m, 2H).

25
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15212- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y11-4, 5-di f| uor
0- benzyl 3-(tert-butoxycarbonyl net hyl am no) propi onate ("A91") 954 ny of
di cycl ohexyl carbodiim de are added to a solution of 1.88 g of 4-tert-

30but oxycar bonyl am nopropionic acid in 50 m of dichloronethane, and the
mx- ture is stirred at 25C for 1 h. Thegprecipitate is filtered off, and
the filtrate is added to a solution of 1 g of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxymnet hyl phenyl )- 174

qU|nazoI|n 4ﬁgﬁiﬁ(l 3- dlgydr0|50|ndol 2- yOret hanone and 14 n%

4- (di net hyl a -4+ S-dibyrmiseindsle- %ﬁaBTOWBﬂH'éJW@IIFbﬁtW]a‘h dlfﬂ'éorﬁ’rxture
is stirred a d is filtered off, and the
filtrate is @bé%@#%358ﬁ$h£¥ﬂ“ nessﬁ@bﬁgﬁwggﬁﬁghgh purified by normal - phase
chromat ography. 5 Yield: 840 ng (59% of 24%-amino 4
(1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazo -y1]-4,5-di fl uorobenzyl
3-(tert-but oxycarbonyl neghyl [ ;. LC-MS retention tinme: 2.54
mn; 1B NWR (4dbiﬂ+h DNBO 5 [ppn] 8.11 (d, J = 1.9, 1H, 8.08 -
8.03 (m 1H),0.. (d, Ja=¢ 62 7.52 (m 1H), 7.43 (dd, J =
12.8, 6.2, 102 7.32 (qt, . 3, ZFD 7.25 (d, J =7.3, 1H, 5.04
(s, 2H), 4.93 ,(t, =_7.0, 2H), 2.74 (s, 3H,

; , 4. (s, 2H
2.54 - 2.44 (m 2H), 1.36 (d, J = 79H)
242- Ami no- 4- (1, 3-di hydr oi soi ndoIFe car boOyI ) olin-6-yl]-4,5-difluorol
S5benzyl 3- et hyl am nopr opi onat e " th- ( A92") 20 25 242 pi of
AN HCl in di oxane are added to 30Q

1] - 4, 5-di f | uor obenzyl

(1, 3- dijaydr oi soi ndol e- 2- car bonyIO)qw naz y
3-(tert-butoxycar bonylw\}wua 3 QnJatN% in 5 m of dichloronethane
with ice-cooling. The m x- z

2.4 mi of 4N HCl in dioxane are added to 300 mg of 2-[2-amino-4-(1,3-dihydro-
isoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluorobenzyl (2-tert-butoxycarbonyi-
15 amino-2-methylpropionate in 5 ml of dichloromethane with ice-cooling. The
mixture is subsequently stirred at 25°C for a further 1 h, the precipitate is fil-
tered off with suction and washed with 4 ml of dichloromethane.
Yield: 85 mg (32%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzy 6-aminohexanoate dihydrochloride;
20 LC-MS retention time: 1.74 min;
"H NMR (400 MHz, DMSO-dg/TFA-d;) & [ppm] 8.06 (d, J = 9.8, 2H), 7.88 (d,
= 8.2, 1H), 7.59 (dd, J = 10.9, 8.5, 1H), 7.52 -~ 7.42 (m, 2H), 7.34 (dt, J = 15.0,
7.3,2H),7.26 (d, J=7.2, 1H), 5.03 (s, 2H), 4.92 (s, 2H), 4.86 (s, 2H), 2.76 (t, J
=7.5,2H),2.29 (t, J=7.4, 2H), 1.60 - 1.50 (m, 2H), 1.46 (dd, J = 15.5, 7.9,
25 2H), 1.32 - 1.21 (m, 2H).
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ture is subsequently stirred at 25C for a further 1 h, the precipitate is
filtered off with suction and washed with 2 m of dichloromethane. 1'75
Yield: 260 mg (97% of

2- [ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uoro
benzyl 3-nethyl am nopropi onate di hydroché8ori de; LC-MS retention tine: 1.64
mn; 1H NWMR (400 MHz, DVBO d61TFA-di) 8 [ppn 8.10 (d, J = 1.9, 1H), 8.07
(dd, J =8.7, 1.9, 1H, 790(d,J:8.7,1H) 7.63 (dd, J = 11.4, 8.3,
1H), 744(d, 3 (dt, I, = 6 =

1H), 5.05 (52 éﬁﬁ*m'%’ 68(%2_%6'@’959[3 '!‘%%'e(%',ca 'E“'f%z?‘f”HéJV”“%‘Hﬁg‘?ﬂ) 2 5o,

(t, J = 7.0, pehpyl @t&lbﬁﬁ:xyé’é‘l’bonylaminopentanoate ("AB5")

10

191 mg of dicyclohexylcarbodiimide are added to a solution of 402 mg of
15 B-tert-butoxycarbonylaminopentanoic acid in 10 ml of dichloromethane, and
the mixture is stirred at 25°C for 1 h. The precipitate is filtered off, and the fil-
trate is added to a solution of 400 mg of [2-amino-6-(4,5-difluoro-2-hydroxy-
methylphenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone and 6 mg of
4-(dimethylamino)pyridine (DMAP) in 10 ml of tetrahydrofuran. The mixture is
stirred at 25°C for 48 h, undissolved material is filtered off, and the filtrate is

20
evaporated to dryness. The residue is purified by normal-phase chromatogra-

phy.

Yield: 580 mg (99%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-

zolin-6-yl]-4,5-difluorobenzy 5-tert-butoxycarbonylaminopentancate; LC-MS

retention time: 2.53 min;

"H NMR (500 MHz, DMSO-ds/TFA-d1) & [ppm] 8.03 (d, J = 1.7, 1H), 7.97 (dd, J

=8.6,18 1H),7.81(d,J=8.8, 1H),745(dd, J=114,8.3,1H),7.35(d, J =

7.3, 1H), 7.31 (dd, J =10.8, 8.1, 1H), 7.25 (dt, J = 18.9, 7.3, 2H), 7.17 (d, J =

7.3, 1H), 4.97 (s, 2H), 4.84 (s, 2H), 4.80 (s, 2H), 2.85 (t, J = 7.1, 2H), 217 (t, J

30 =7.4,2H), 1.42 —1.34 (m, 2H), 1.31 (s, 9H), 1.30 - 1.24 (m, 2H), 1.18 - 1.09
(m, 2H).

25



2-[ 2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uoro
benzyl (R)-3-tert-butoxy-2-tert-butoxycarbonyl am nopropi onate ("A93")

954 nmg of dicycl ohexyl carbodiim de are added to a solution of 2,4 g of

(R -3- tert-butoxy-2-tert-butoxycarbonyl am nopropionic acid in 50 m of

di chl oro- 25net hane, and the mxture isygtirred at 25C for 1 h. The
precipitate is filtered off, and the filtrate is added to a solution of 1 g
of [2-am no-6- (4, 5-difl uoro-2-

hydr oxynet hyl phenyQOqui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2- yOnet hanone and
14 ng of 4-( &r[ri‘aﬁrrmncam(ﬁ@—pWﬂmia@ndearhonquuhaaolin-étwa%ﬁdilﬁmrpan. The
m xture is stirred.at .25C for 48 ndi ssql ve terial is filtered off,
and the 30fi Itt}telf‘Q'eS'PE"@%%?Q?%t& C{EBVAJP?WQ&@?Y& esidue is purified by

nor mal - phase chromat ography. 176 Yield: 1.2 79% of

242- am no- 441, 3- di hydr oi soi ndole- 2- car bony zol i n6-y11-4,5-difl uoroben
zyl (R)-3-tert-butoxy-2-tert-bufoxycarhony] a propi onate; LC-MS retention
time: & 79 mn. 5The foll ow ng e obt aryted™anal ogously: 2-[2-Am no 4

(1, 3-di hydr oi 3gi ndol e- 2- car bory i_nazolin-6-yl]benzyl (R)-3-

tert - but oxy-2-t eft - but oxycafbon or Ofi onate (" A94") 15Yield: 1.6 ¢
(669 of 212-ar8'44q- , Lhydr-oi soRndo -Ear bonyl ) qui nazol i n-

6-yl ] benzyl (R)™ 3- ﬂert- but oxy=2-tert-but xy([§I t bonyl am nopropi onate; LC M5

retention time: 2.04 mn 242- Am no- 4
(1, 3-di hydr oi soi ndol e- 2- (':\axliznyl ) qui nazol i n- fl uor obenzyl
20(R) - 3-tert-butoxy-2-tert-butexycarbonylgam gopy onate ("A95") 177

10

1.8 ml of 4N HCl in dioxane are added to 230 mg of 2-[2-amino-4-(1,3-dihydro-
15 isoindole-2-carbonyl)quinazolin-6-yl}-4,5-difluorobenzyl (2-tert-butoxycarbonyl-

amino-2-methylpropionate in 3 mi of dichloromethane with ice-cooling. The

mixture is subsequently stirred at 25°C for a further 1 h, the precipitate is fil-

tered off with suction and washed with 2 ml of dichloromethane.

Yield: 168 mg (76%) of 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quina-
20 zolin-6-yl}-4,5-diflucrobenzy 5-aminopentanocate dihydrochloride;

LC-MS retention time: 1.75 min;

H NMR (500 MHz, DMSO-ds/TFA-d1) & [ppm] 8.08 — 8.04 (m, 2H), 7.87 (d, J

=9.0, 1H), 7.59 (dd, J=11.4, 8.3, 1H), 7.50 - 7.43 (m, 2H), 7.33 (dt, J = 15.2,

7.3, 2H), 7.26 (d, J = 7.5, 1H), 5.03 (s, 2H), 4.92 (s, 2H), 4.86 (s, 2H), 2.79 (t, J
25 =6.7,2H), 2.35 (t, J = 6.8, 2H), 1.63 — 1.47 (m, 4H).

30



1H NVR (500 MHz, DMSO d6f TFA-cl11) 8 [ppnl 8.08 (s, 1H), 8.00 (d, J = 8.1,
1H, 7.80 (d, J =8.7, 1H), 7.55 - 7.49 (m 1H), 7.33 (d, J = 7.2, 1H),
7.29 - 7.19 (m 2H), 7.18 - 7.13 (m 2H), 7.13 - 7.08 (m 1H), 4.98 (s,

2H), 4.94 (dd, J = 24.8, 14.0, 2H), 4.80 (s, 2H), 3.99 (t, J = 4.7, 1H),
3.48 (dd, J = 9.2, 5.0, 51H), 3.37 (dd, 1% = 9.1, 4.4, 1H, 1.28 (s, 9H),
0.92 (s, 9H). 242-Anmino 4

(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl] -4, 5-di fl uorobenzyl
(R) - 2- am no- 3- hydr oxypr opi onat e di hydrochl ori de S? A96") 10 15 & 26 m of
AN HCl in di 8x{iny[e?—éﬂéﬂ%dd@@ﬁ&lyslwswd@!&%ﬁﬂ%ﬁﬁv guinazotin-6-yll-4,5-difluoro-

di hydr oi soi ngQl] e-,R-Ccard uli i1 6 Y; | flaggrobenzyl

34tert - but ox%gngéﬁgr%ony@ﬂeﬂwgﬁlﬁ@!) égirl'opimé%lrgég?l?ﬁé é@% )Oof di chl or onet hane
with ice-cooling. The m xture i/sssubsequently stirred at 25C for a further
1 h, evaporated tfo dryness i @o and crystallised fromethanol. Yield:
400 ng (54% pf 2 1 no- 441, 2= hydr oi s¢§ ndol e- 2- car bonyQqui na-
zolin- 6 y9-4, 558 yI(R) - 2- and 3-
di hydr o25chl ori
DVBO- d6 TTFA- d1)

dr oxypr opi onat e

gtention time: \1. 60 mn; 1H NMR (400 Mz,
|8./i“té (d, J = 1.
AN, 7 szz (dd, J

“C(H OH8. 09 (dd, J = 8.7, 2.0,

1H), 7.88 (d, ) .4, 8.2, 1H), 7.50 (dd, J =
11.0, 7.9,

10

15 1 g of dicyclohexylcarbodiimide is added to a solution of 2.1 g of 1-tert-butyl
(S)-pyrrolidine-1,2-dicarboxylate in 25 ml of dichloromethane, and the mixture
is stirred at 25°C for 1 h. The precipitate is filtered off, and the filtrate is added
to a solution of 1 g of [2-amino-6-(4,5-diflucro-2-hydroxymethylphenyl)quina-
zolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone and 14 mg of 4-(dimethyl-

20 amino)pyridine (DMAP) in 50 ml of tetrahydrofuran. The mixture is stirred at
25°C for 48 h, undissolved material is filtered off, and the filtrate is evaporated
to dryness. The residue is purified by normal-phase chromatography.

Yield: 1.5 g (100%) of 2-{2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyt} 1-tert-butyl (S)-pyrrolidine-1,2-dicarboxylate;

05 LC-MS retention time: 2.53 min;

"H NMR (500 MHz, DMSO-de/TFA-ds) & [ppm] 8.03 (d, J = 4.2, 1H), 7.95 (dd, J
=8.6,1.8,1H), 7.79 (t, J = 7.8, 1H), 7.43 (t, J = 9.4, 1H), 7.34 — 7.17 (m, 4H),
7.13(t, J=7.2, 1H), 5.01 — 4.75 (m, 6H), 4.09 — 3.96 (m, 1H), 3.28 — 3.14 (m,
2H), 2.04 - 1.91 (m, 1H), 1.72 ~ 1.56 (m, 3H), 1.31 = 1.04 (m, 9H).
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1H), 7.44(d, J = 7.0, 1H), 7.34 (dt, J = 13.4, 6.6, 2H), 7.27(d, J = 7.0,
1H, 5.10 (q, J = 12.7, 2H), 5.04 (s, 2H), 4.88 (s, 2H), 4.27 (t, J = 3.5,
1H), 303.84 (ddd, J = 34.3, 11.7, 3.6, 2H). The foll owi ng are obtained
anal ogously: 178 '

2-[ 2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- canfpony! ) qui nazol i n- 6-yl ] benzyl (R)-2-
am no- 3- hydr oxypr opi onate ("A97") 10Yield: 1.26 g (91% of

212- am no-4-( 1, 3-di hydr oi soi ndol e- 2- car bonyQqui na- zoI [ n 6-yl ] benzyl
(R)-2-am no-3-h droxyprop| onate; LC-M5 retentign tine 1H NWVR

(400 MHz, d1)3rgihygpeisoindale- %ﬁar@wl)murﬂazqm - \gl -4.8- Q'ﬁHOfOJ 15
benzyl (S)—pyrrohdme-z-carboxylate ("A88")

10 10 ml of trifluoroacetic acid are added to 1.5 g of 2-{2-[2-amino-4-(1,3-dihydro-
| isoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluorobenzyl} 1-tert-butyl (S)-pyrroli-
dine-1,2-dicarboxylate in 50 ml of dichloromethane with ice-cooling. The mix-
ture is subsequently stirred at 25°C for a further 1 h, 10 ml of n-heptane are
added, and the mixture is evaporated to dryness in vacuo. The residue is sus-
15 pended in 100 ml of acetonitrile/water 3:1, neutralised using bicarbonate
(~ pH 8), and the precipitated material is filtered off with suction. The product
is recrystallised from 100 ml of acetonitrile.
Yield: 900 mg (71%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl}-4,5-difluorobenzy! (S)-pyrrolidine-2-carboxylate;
20 LC-MS retention time: 1.72 min;
'H NMR (500 MHz, DMSO-ds/TFA-d;) & [ppm] 8.12 (d, J = 1.8, 1H), 8.08 (dd, J
| =8.6,1.8,1H),7.88(d,J=8.6, 1H), 7.70 (dd, J = 11.4, 8.1, 1H), 7.50 (dd, J =
10.9,8.0,1H),744 (d,J=7.3,1H), 7.34 (dt, J =14.9, 7.2, 2H), 7.27 (d, J =
7.3, 1H), 5.09 (s, 2H), 5.04 (s, 2H), 4.88 (s, 2H), 4.51 (dd, J = 8.3, 7.1, 1H),
25 3.33-3.21 (m, 2H), 2.34 — 2.22 (m, 1H), 2.02 — 1.84 (m, 3H).
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2-[ 2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2-car bonyl ) qui nazolin 6 yl] 4
fl uorobenzyl 20(R)-2-am no-3-hydroxypropi onate ("A98") Yield: 490 ny
(80% of
2-[ 2- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] - 4-f | uor obenz
yl (R)-2-am no- 3- hydr oxypr opi onate; 30L&2M5 retention time: 1.61 mn; 1H
NVR (500 MHz, DIVBOd6/TFA—d1) 8 [PPM 8.17 (d, J = 1.8, 1H), 8.11 (dd, J =
8.6, 1.9, 1H), 7.89 (d, J 8.7, 1H), 710(dd, J =8.6, 5.8, 1H), 7.43 (d,
J= 179 7.4, 1H), .738 -7.2 dd J.=22,12.2,5.06
(5, 20, & kgt  3hybBaitaeds Sufsnadoncd Sy ssupie
242- Am no- 4- DS fnifh ot i g ol i n-6- 1]-44I uor obenzyl
52-tert-but o%cg bon rPBBi %r% nﬂw |pro@?ong'?e (" 299 2.3 g of
di cycl ohexyl carbodllmde are agded to a solution of 1 5 g of

5 propionic acid in 70 m of

A

dichloromethane, i xture is stlrred.|at 25G for 1 h. The
precipistate isfil] i, and the fi Otﬁ,di to a solution of
1.5 g of +

[ 2-am no-6-(4-fl ydr xymet hyl phenyl)%w nazol i n-4-y1]-(1, 3-di hydroi so
i ndol- 2- yOnet 1of 4-(di met hyl am no) pyridine (DVAP) in 50 m

8 h, undi ssol ved
ated to dryness. The

of tetrahydrofuran The mxturé is stirred at 25C
material is filtered off, and the fijdtrate is 25&

residue is purified by nornpl - phgse hr omat(s Yield: 1.1 g (51% of
212-am no- 4- (1, 3-di hydroi dol Yazol i n6-yl1l1-4-fl uor obenzyl
2-tert 4qput oxycar bonyl am _no-2- net hy LC-Ms retention tine: 2.45

8. 13 (d, J = ‘1.6, 1H), 8.10

mi i 30TH NVR (500 Nz, d6
N/h‘ss (dd, J = 8.5, 5.8, 1H),

(dd J =87, 19, 1H, %in89 {d, ] A

7.44(d, J = 180

954 mg of dicyclohexylcarbodiimide are added to a solution of 1.88 g of 4-tert-
15 butoxycarbonylaminobutyric acid in 50 ml of dichloromethane, and the mixture
is stirred at 25°C for 1 h. The precipitate is filtered off, and the filtrate is added
to a solution of 1 g of {2-amino-6-(4,5-diflucro-2-hydroxymethylphenyl)quina-
zolin-4-yl]-(1,3-dihydroisoindol-2-ylymethancne and 14 mg of 4-(dimethyl-
amino)pyridine (DMAP) in 50 ml of tetrahydrofuran. The mixture is sfirred at
20 25°C for 48 h, undissolved material is filtered off, and the filtrate is evaporated
to dryness. The residue is purified by normal-phase chromatography.
( Yield: 1.2 g (84%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
8-yl]-4,5-difluorobenzyl 4-tert-butoxycarbonylaminobutyrate;
LC-MS retention time: 2.48 min.

25
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-

benzyl 4-aminobutyrate dihydrochloride ("A90")
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7.3, 1H), 7.33 (dt, J =15.3, 7.1, 2H), 7.28 - 7.22 (m 2H), 7.20 (dd, J =
9.3, 2.6, 1H), 5.06 (s, 2H), 4.95 (s, 2H), 4.90 (s, 2H), 1.29 (s, 6H, 1.27
(s, 9H). The follow ng is obtained anal ogously:

212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl ] benzyl

2-tert but oxycar bonyl am no- 2- net hyl propi ¢ppate ("A 00") Yield: 1.1 g
(509 of 242-am no-4-(1, 3-di hydroi soi ndol e- 2- car bonyQqui nazol i n6-yl ] benzyl
2-tert-but oxycarbonyl am no- 2- net hyl propi onate; LC-MS retention tinme: 2.38
mn; 1H NWR (400 MHz, DVSO-d6/ TFA-dl1l) 5 [PPril] 8.12 (d, J = 1.5, 1H), 8.09
(dd, J = 8.6, 1.8, 1H, 7.89 (d, J = 8.7, 1H, 7.55 (dd, J = 5.6, 3.5, 1H),

L8 190 ol b Bosibogded e g Phod of 238 o R 8 %5
212- Ami no- 4- (ihydirdisBidoRi-2 Qamsenyioeirtaol A8 R4l S aiFabidbebizyl4-tert-butsyobenzy|
2- am no- 2- et hyl propi onat e di hydrochl ori de ("A101") ) .
carbonylaminobutyrate in 5 mi of dichloromethane with ice-cooling. The mix-
S ture is subsequently stirred at 25°C for a further 1 h, the precipitate is filtered
off with suction and washed with 2 m| of dichloromethane.
Yield: 256 mg (89%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl 4-aminobutyrate dihydrochloride
LC-MS retention time: 1.70 min;
10 "H NMR (400 MHz, DMSO-dg/TFA-d1) & [ppm] 8.09 — 8.03 (m, 2H), 7.91 — 7.86
(m, 1H), 7.61 (dd, J = 11.4, 8.2, 1H), 7.52 — 7.47 (m, 1H), 7.45 (d, J = 8.8, 1H),
7.33 (1d,J=13.2,6.7, 2H), 7.26 (d, J = 6.9, 1H), 5.02 (s, 2H), 4.93 (s, 2H),
4.85 (s, 2H), 2.82-2.77 (m, 2H), 2.44 (t, = 7.3, 2H), 1.82 — 1.73 (m, 2H).

5 2.02-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-y1-4,5-difluoro-
benzyl 3-(tert-butoxycarbonylmethylamino)propionate ("A91")

L
F O N
7 S
: (1 o
HO N//kNHz
F F

\NVO O
N 0‘{ 0
A %\N C1

25
NH,
954 mg of dicyclohexylcarbodiimide are added to a solution of 1.88 g of 4-tert-
30 butoxycarbonylaminopropionic acid in 50 ml of dichloromethane, and the mix-

ture is stirred at 25°C for 1 h. The precipitate is filtered off, and the filtrate is
added to a solution of 1 g of [2-amino-6-(4,5-diflucro-2-hydroxymethylphenyl)-



30 3 m of 4N HCl in dioxane are added to 500 ng of

212- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y1] -4-fl uor obenzy
| 2-tert-butoxycarbonyl- 181 am no-2-nethyl propionate in 20 m of

di chl oronet hane with ice-cooling. The m xture is subsequently stirred at
25C for a further 1 h, the precipitate gsg filtered off and recrystallised
fromi sopropanol . Yield: 230 ng (48% of

2-[ 2-am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui na5zol i n-6-yl]-4-fl uoroben

zyl 2-am no-2-net h Ipro%k/%nate di hydrochl oride; LC-MS retenti oné
mn; 1E1 NVROUYTRF &-dibydroisoiidolg-ylypaihagone ang, 14mg af 4( "Iﬁ)thV‘B 08

(ad, 3,78 ?%*agmmﬁ*ne;@@?&%gém%%& hidrofal i hiristfreai® 31,
(s, 2H), 1.425(€ foll@8H) undissolvetmaienigl issiltenddoficandtied iugatsllsyevaporated

2-12-Am no 4 di hydr oi soi ndol e- rbon qu nazol i n- -Abe
2- ani no152- md é%}@( ?fgﬁd?@ due i§ pyp *2 Yn‘?f flphassochng

2- [ 2- arg no- 4~dig3sdp! @g@%ygﬂﬁ'@z.@gﬁnswﬁ%@hﬁ,&?b@aﬁabléﬁz%am&@aaﬁwl\jg- (400

2- am no- 2- et hyl propi o retentiontine:
MHz, DWMSO- cl ebmﬁ-ﬁ—yj})l Bd{flopndbetrzgb3-(@ri2utorycatbip nylimedidylachina)promiorgte 1H) |

50 (00 3 Teonpelodtion g i &2 (1 200y 7530y 97508
24%4A§nsn02|£_1|) (1*1*4‘3{% ﬁﬁ)é)r @Hszopmgﬁ %Tlczzélr%)o%h‘%ﬁluéﬂgz@f |jn—916% 1?54)8 P?agrzobenzy
| 2-tert- but@;@&(ambd)HyleBer,ad:et&Yeﬂﬂ) A.6D3"7.52 {m, 1H), 7.43 (dd =12.8,6.2,
10 2H), 7.32 (dt, J=14.5,7.3, 2H), 7.25 (d, J = 7.3, 1H), 5.04 (s, 2H), 4.93 (s,
2H), 4.87 (s, 2H), 3.35 (1, J = 7.0, 2H), 2.74 (s, 3H), 2.54 — 2.44 (m, 2H), 1.36
d,J=86.7, 9H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-

15 benzyl 3-methylaminopropionate dihydrochloride ("A92")
20
25
242 il of 4N HCI in dioxane are added to 300 mg of 2-[2-amino-4-(1,3-dihydro-
isoindole-2-carbonyl)quinazolin-6-yl}-4,5~difluorobenzyl 3-(tert-butoxycarbonyl-
30

methylamino)propionate in 5 ml of dichloromethane with ice-cooling. The mix-
ture is subsequently stirred at 25°C for a further 1 h, the precipitate is filtered
off with suction and washed with 2 ml of dichloromethane.



1.5 g of dicycl ohexyl carbodiimde are added to a solution of 2.5 g of
2-tert- 15but oxycar bonyl am noacetic acid in 50 m of dichloronethane, and
the mxture is stirred at 25C for 1 h. The precipitate is filtered off, and
the filtrate is added to a solution of 1.5 g of

[ 2- am no- 6- (4-fl uor o- 2- hydr oxynet hyl phenyd ) qui nazol i n-4-y1] - (1, 3-di hydroi so
i ndol-2-yl) et hanone and 22 ng of 4-(di methylam no)pyridine (DMAP) in 50 m
of tetrahydrofuran. The m xture is stirred at 2025C for 4 h, undissol ved

AR R e AR o S ot v
242- am no- 4- %lnﬁﬁ%@-ﬁ% -AlfRek tatzgrglﬁéwgﬁﬂﬁ@b’ﬂo fAfte Bﬁyﬂi‘é’tiﬂorﬁdé@_ﬁlﬂﬁﬁzy:m

2-tert-but oxycar bonyl am noace ret ent on time” 2.36 mn; 251H N
(500 MHz, DwvsetemtioB tinpg.64 mid; - 7.72 (m 2H), 7.59 - 7.53 (m 2H), 7. 41

(3= 73 Ll i s DR o e %imémw@;d?ao 180y 8 07400 7155
2. [2- A8 no- 4§73 DL D SRR A 825 150) POMUTY DR\ 8.8, Y, 2 adh g yar obenz

yl am noacet ate di hy Xane are
added to 1 g 708, ZH], Z-38r(dtpd 4 (4537 &, Bir 026 (d, J = 7.3, 1H) 5.05 (s, 2H), 4.98
r

2.t ort - but oxfter byt (Sodcts B 8=/ m0ce 1hi2 84 el ot By b Eh ¢ vitth
ice-cooling. The mxture is subsequently stirred at 25C for a further 1 h,

the precipitate is filtered off and rinsed with 5 ml of dichl oronethane.
Yield: 717 m@- [(ZYAan}ﬂ (1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-

2-[ 2- 4- -2-carb 15z0| 4-f 1 b
2| ey G R SR A B L e
(400 MHz, DMSO- c16/ TFA-di) 8 [ppn’] (d, J = 1,4, 1H), 8.10 (dd, J =
.6, 1.9, 1H), 7.89 (dr J = 8.7 ;jé = 5.9, 3.3, 1H), 7.52 -
.48 (m 2H)H) 7.46[,( I (dtgo 14.8, 6.6, 2H)H)7 26 (d, J
O

6.9, 1H), 205.20 (% , ' \f: 3.60 (s, 2H).
8]
41\

I~ 0o

15 HO N~ "NH,
F F
for_p )
N\ Q
- HN © NC@

20

854 mg of dicyclohexylcarbodiimide are added to a solution of 2.4 g of (R)-3-
tert-butoxy-2-tert-butoxycarbonylaminopropionic acid in 50 mt of dichloro-

25 methane, and the mixture is stirred at 25°C for 1 h. The precipitate is filtered
off, and the filtrate is added to a solution of 1 g of [2-amino-6-(4,5-difluoro-2-
hydroxymethylphenyl)quinazolin4-y|]-(1,3-dihydroisoindol-2-ylymethanone and
14 mg of 4-(dimethylamino)pyridine (DMAP) in 50 mi of tetrahydrofuran. The
mixture is stirred at 25°C for 48 h, undissolved material is filtered off, and the

30 filtrate is evaporated to dryness. The residue is purified by normal-phase
chromatography.



242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di f| uor ob
enzyl (tert-butoxycarbonyl net hyl am no)acetate ("Al 05") 184 1.43 g of

di cycl ohexyl carbodiim de are added to a solution of 2.625 g of

(tertbut oxycarbonyl net hyl am no)acetic acid in 100 m of dichl oronethane,
and the mxture is stirred at 25C for 11 The precipitate is filtered off,
and the filtrate is 5added to a solution of 1.5 g of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hyl -

(T bt hy | A v ST 4t) PBRRATHOTD0! TGN POl R EHAp Ay HRRARTRT i o
is stirred atg %zﬁffefﬂaz@%ﬁbnz‘jﬂg%ﬁ@%ﬂ%dt tzefér@buto&yéér‘bbﬁg%%l%ﬁrom t he
filtrate is evaporated to d The r

idue Is purif by normal - phase
chr omat ogr a- at@py-MYiretedtion timey . 2BMWinof
242- am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n6-y1] -4, 5-di f| uor obe
nzyl (tert-butoxycarbonyl net hyl am no)acetate; LC-MS retention tinme: 2.49
mn; 18 NWR fﬁ@fo%%m@@%biﬁfﬁbﬁ%rﬁl%g&sﬂ@pﬁi 8.11 (d, J = 2.1, 1H), 8.08 -
15804(m 1H), 7.88(dd, J = 8 , 7.60 (ddd, J = 22.1, 11.2,
8. 2, 1H) 746(dd J:128 7.9, 2H), 733(dt J =17.5, 7.2, 2H),

L2 glgs fabihosoRekiundibingde s inde i SR AR 2 e

obt ai ned anaktegausdyy-2-tert-butoxycarbon glamlnopmplonate ("A94")
2-[ 2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2-car bonyI ) qui nazol i n- 6-yl ] benzyl

(tertbutoxycarbonyl neyhyl am no) acetate ("Al106") 185 LC-Ms retention tine:
2.38 m1m;, 1H NWVR (40 AVHZ [§/BTFA—dt) 5 [PPmM 8.11 (d, J = 1.6, 1H),
8.06 (d, J = 8.5, 1H), 88 8.51H), 7.55 (d, J = 4.4, 1H), 7.49
-7.21 (m 7H), 507(5 5,05 . , 1H), 3.82 (m 2H), 2.79
(m 3H), 1.40 (s, 59H) 42 %A no- N
(1, 3-di hydr oi soi ndol e>2- ar%onyl ) QWi ngzolk i n-6-ylIT-4-fl uorobenzyl
(tert-butoxycarbonyl | am no) acet a Ne_ "A107") 15

NH,
15 Yield: 1.6 g (66%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yllbenzyl (R)-3-tert-butoxy-2-tert-butoxycarbonylaminopropionate; LC-MS
retention time: 2.04 min.

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-4-fluorobenzy!
20 (R)-3-tert-butoxy-2-tert-butoxycarbonylaminopropionate ("A95")

25

Yield: 1.4 g (61%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzyl (R)-3-tert-butoxy-2-tert-butoxycarbonylaminopropionate;

30 LC-MS retention time: 2.44 min.



Yield: 1.2 g (75% of 2-12-amno 4

(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y11-4-fl uorobenzyl
(tert-butoxycarbonyl net hyl am no)acetate; LC-MS retention time: 2.14 mn; 1H
NVR (400 MHz, DMSO d6i 1TA-d1) 5 [ppn] 8.04 (s, 1H), 7.98 - 7.92 (m 201H),
7.81 -7.76 (m 1H), 7.49 (dd, J = 14.4,,6.2, 1H, 7.31 (d, J = 7.0, 1H),
7.21 (m 2H), 7.10 (dd, J = 20.4, 5.7, 3H, 4.95 (s, 2H), 4.94 (s, 2H),
4.78 (s, 2H), 3.79 (s, 2H), 2.69 (s, 3H), 1.29 (s, 9H).

2- 12- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazol i n-6-y1] -4, 5-di f| uor o-
25benzyl net hMIWRﬂ@merm&I&eDMmeﬁsﬁﬁM@ﬁj S M pa.08"(s, 89), 8(’1@(5{1313&71 of 4N
HCl in di oxane are added

242- am no- 4- (1!f|)87§iol"(§ddrjo1 %& ﬂ'dgl?ef’@ "C%rﬂgdﬁlll1mu?1?’§z(3b o _62y_ﬂ'0’47 89di f 1 uor ob
enzyl (Lert - THSHCaRponyb It iy @opg) Aa8L.ar b g 2t o ok eoanaihane

with ice-cooling m xture equent i'rred at or a further
1 h, the predipRes d4i 2H)! nfBOe(d amh, 3599(4’[ nh=n$§d W)t 8.48 (dt, o 9.2, 5.0,
dlchloroneth

212- am no- 4- (81%33(}%}#9&6 % ng 3% &gfgb(éngll'l cﬂl?%é%oq"‘)n 6-yl] -4, 5-difluorob

enzyl nethyl am noacetate di hydrochloride; LC-MS retention tine: 1.65 mn;
1H NWVR (400 MHz, DMSO d6/ TFA-di) 5 [PPrn] 8.15 (s, 1H), 8.05 (d, J = 8.7,
101H), 7.91 Qe[Z -Amin@471, 3tdhydmig@ndol-B tathonyhainazolnes-yll#4, 2aliflugrod H) |
7.25 (d, J = wf Sam 2H) , 4.08 (s,
oy 268" (s DeRAy (RARsaRinT sUbRs PcoRBnale Sl dRknisdaRdiA e

15242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- g& bonyl ) qui nazol i n- 6- yI | benzyl

met hyl -, .am noacet at e di hyedrochl ori de 9

10 g ,\)L N

15 ﬁ«"

1.26 ml of 4N HCl in dioxane are added to 850 mg of 2-[2-amino-4-(1,3-
dihydroisoindole-2-carbonyl)quinazolin-6-yi]-4,5-difluorobenzyl 3-(tert-butoxy-
20 carbonylmethylamino)propionate in 20 mi of dichloromethane with ice-cooling.
The mixture is subsequently stirred at 25°C for a further 1 h, evaporated to
dryness in vacuo and recrystallised from ethanol.

Yield: 400 mg (54%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl}-4,5-difluorobenzyl (R)-2-amino-3-hydroxypropionate dihydro-
chloride; LC-MS retention time: 1.60 min;

'H NMR (400 MHz, DMSO-ds/TFA-d1) & [ppm] 8.14 (d, J = 1.5, 1H), 8.09 (dd, J
=87,2.0, 1H),7.88(d,J=8.7,1H), 7.72 (dd, J=11.4, 8.2, 1H), 7.50 (dd, J =
11.0, 7.9, 1H), 7.44 (d, J = 7.0, 1H), 7.34 (dt, J = 13.4, 6.6, 2H), 7.27 (d, J =
7.0, 1H), 510 (q, J =12.7, 2H), 5.04 (s, 2H), 4.88 (s, 2H), 4.27 (t, d = 3.5, 1H),
3.84 (ddd, J = 34.3, 11.7, 3.6, 2H).

25

30

The following are obtained analogously:



Yield: 274 ng (72% of

2-[ 2-am no-4- (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n-6-yl ] benzyl

met hyl am noacet at e di hydrochl oride; 25LC-MS retention tinme: 1.57 mn; 1H
NVR (400 MHz, DMSO-d6/ TFA-cl1l) 8 [ppm 7.83 (d, J = 6.9, 2H), 7.68 (d, J =
9.2, 1H), 7.60 - 7.56 (m 1H), 7.49 - 734 (m 2H), 7.44 - 7.24 (m 5H),
5.07 (s, 2H), 4.97 (s, 2H), 4.77 (s, 2H), 4.02 (t, J = 5.8, 2H), 2.57 (t, J
= 5.3, 3H. 187

212- Am no- 441, 3-di hydr oi soi ndol e- 2- car bonyQgui nazol i n- 6-y11- 4-f | uor obenzyl
met hyl am noacet at e di hydrochl oride ("A110") Yield: 524 ng (92%

of . . o i .
2- [ 2- ami no- 4- ([f"%m&q?féa(r‘lo?f'gg\yﬂEpd?%'['(29Igé??"%?ltiﬂrﬁyaﬂF'rrllgﬁgndﬁfylgp g0 f,)ﬁ@ A2fl uor obe
nzyl nethyl agininaEhpd@xgb mgd('wonde, LG MS retention tinme: 1.62 min; 'H
NVR (400 MHz, DIVBOd61TFA— ) 8 [ppm 8.10 (d, J = 1.5, 1H), 8.01 (dd, J =
8.6, 1.9, 1H) 7.83 (d, J:8.7,1|—|), 1(de 8.5, 58,1H),7.38-
7.14 (m 6H), 4.99 (s, 4H H : 2H), . 2.59 (s, 3H). 15
242- Ami no 4
(1, 3-di hydroi soi ndol e- 2- carbwgul)qo'-azol' T -"4- pbenzyl
di met hyl am noacet at e di hydrochl oride ("A {500 ny of
di met hyl am noacetyl chloride hydrochl ori de-4 ded to a solution of 959
ng of [2-am no-6-(4-fluoro-2-hydroxynet hyl phww§qui nazolin-4-y1]-(1, 3-
di hydr oi soi ndol-2-yl ) et hanone in 20 m of pyridyne, and the mxture is
stirred at 25C. After 18 h, 10 ml of nethanol are added, the m xture is
evalpgrq ed tdleldyr%%g (Qﬂ%}ioﬂb-[zt-lad'upwtll-ﬁl erb,gdrdmeomﬂblqamebW)Qua’Iaagraphy
Yi e 299
242- am no- 44 0&” &'WWE@)%GFBU?%}MB%XW?H{WHE%OI in 6 yl] 4 fluorobenzyl
di met hyl am n@@ﬂf@ﬁﬁeﬁh&i’ﬁh@?ﬁ!ﬁr‘nﬁﬁ LC-MsS retention tine: 1.70 mn;

"H NMR (400 MHz, DMSO-de/TFA-d,) & [ppm] 8.17 (d, J = 1.7, 1H), 8.10 (dd, J

=86,19 1H),791(d, J=8.7, 1H), 7.65 (dd, J = 8.2, 4.9, 1H), 7.52 - 7.47

15 (m, 2H), 7.44 — 7.38 (m, 2H), 7.33 (dt, J = 14.0, 7.2, 2H), 7.26 (d, J = 6.9, 1H),

5.15(q, J = 12.2, 2H), 5.05 (s, 2H), 4.90 (s, 2H), 4.25 (t, J = 3.6, 1H), 3.85
(ddd, J = 25.2, 11.7, 3.6, 2H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonylyquinazolin-6-yl]-4-fluorobenzyl
20 (R)-2-amino-3-hydroxypropionate ("A98")
F

N O O ‘C©
74 \N
-

NH,

25

Yield: 490 mg (80%) of 2-[2-amino-4-(1,3-dihydroiscindole-2-carbonyl)quina-
zolin-6-yl]-4-fluorobenzyl (R)-2-amino-3-hydroxypropionate;

30 LC-MS retention time: 1.61 min;
'H NMR (500 MHz, DMSO-de/TFA-d1) & [ppm] 8.17 (d, J = 1.8, 1H), 8.11 (dd, J
=8.6,19,1H),7.89(d,J=8.7,1H),7.70 (dd, J= 8.6, 5.8, 1H), 7.43 (d, J =



188 1H NMR (500 MHz, DWVBO-d6/ TFA-61) 8 [Wi 8.15(d, J = 1.7, 1H), 8.09
(dd, J =8.7, 1.9, 1H, 7.90 (d, J = 8.6, 1H), 7.69 (dd, J = 8.6, 5.8, 1H),
7.44 (d, J =7.3, 1H, 7,38 - 7.22 (m 5H), 507 (d, J = 3.7, 2H), 5.06 (s,
2H), 4.89 (s, 2H), 4.30 (s, 2H), 2.90 (s, 6H). The follow ng are obtained
anal ogousl y: 179

212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y1] -4, 5-di fl uor obe
nzyl di net hyl am noacetate di hydrochloride ("A 12") Yield: 390 ng (29%
of

212- ami no- 4- (1.3 Kyaf 0i7sd} fAoPE). £ L& dbnyDdgithd2ot1 416 508 (54 26D of £Puor obe

| di met hyl.an t e i ides L C tention time: 1.71 nin;
T MR (400" (P2 oRee Bt R B R B A, Y N S 02 (da D -
8.6, 1.9, 1H), 7.85 (d, J = 8.7, 1H), 7.66 (dd, J = 11.4, 8.2, 1H), 7.46

dd, J = 11.0, 8,1, 1H), 7.40 , J.= 7.2, .1 7.29 (dt, J, 7 14.5, 7.2,
(2|_|), 7.21 (d 2-[3—&mmo-£%,3-d|hydgoqsomdoleé-carboml')qu|nazolfn-é-yl]—4-ﬂuorobe’nzyl

5 2-tert-butoxycarbonylamino-2-methylpropionate ("A99")

10

15

2.3 g of dicyclohexylcarbodiimide are added to a solution of 1.5 g of 2-tert-
butoxycarbonylamino-2-methylpropionic acid in 70 ml of dichloromethane, and
20 the mixture is stirred at 25°C for 1 h. The precipitate s filtered off, and the fil-
trate is added to a solution of 1.5 g of [2-amino-6-(4-fluoro-2-hydroxymethyl-
phenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone and 20 mg of
4-(dimethylamino)pyridine (DMAP) in 50 ml of tetrahydrofuran. The mixture is

stirred at 25°C for 48 h, undissolved material is filtered off, and the filtrate is

25 evaporated to dryness. The residue is purified by normal-phase chromatogra-
phy.
Yield: 1.1 g (51%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzyl 2-tert-butoxycarbonylamino-2-methylpropionate; LC-MS
retention time: 2.45 min;

30

"H NMR (500 MHz, DMSO-ds/TFA-d+) & [ppm] 8.13 (d, J = 1.6, 1H), 8.10 (dd, J
=8.7,1.9, 1H), 7.89 (d, J = 8.6, 1H), 7.58 (dd, J = 8.5, 5.8, 1H), 7.44 (d, J =



7.0, 1H), 5.02 (s, 2H), 5.00 (s, 2H), 4.83 (s, 2H), 4.25 (s, 2H), 2.84 (s,
6H). 189 2-[2-Amino-4

(1, 3-di hydroi soi ndol e- 2- carbonyI)QU|nazoI|n 6-yl ] benzyl

di met hyl am noacet at e di hydrochl oride ("A 13") Yield:- 300 mg (29% of
242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car hgny! ) gui nazol i n-6-yl | benzyl

di nmet hyl am noacet at e di hydrochl ori de; 15LC-MS retention tine: 1.60 mn; 1H
NVR (400 MHz, DMSO derl TA-di) 8 [ PPn] 8. 06 (d J = 1 5 1H) 7. 97 (dd, J =
8.6, 1.9, 1H),781(d J = 8. 1H), 7.54 (dd 7.43 -
7.38 (m 2H),7.3.1H8), 7.5 i, 4m1@81.)71721213168 '022(m52(b*) 62@(d21H)l 9316 (d, J
o0 . 92k s 6, %8 des, 3H, 4 60%, 49, 488 (s, $1821 07 520, 2 B2
242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) gui nazol i n-6-y11-4, 5-di f| uor o-
benzyl di net hyl car bamat e(éb Al14") 20 pl of dimethyl carbanmoyl chloride
are added t o ldesfell@wingnis tqloedra@a&qgously

30[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hyl phenyl ) gui nazol i n-4-y1]-(1, 3-di hy
dro- isoindol -2-ypnmet hanone and 2 ng of 4-(dinethylam no)pyridine (DVAP) in
5 m of di netZip-Aovimeai(de3-gbyd)oisaindolch®-carbdnyh)quinazbiabedbehz@QCtdror 18 h.

butoxycarbonylamino-2-methylpropionate ("A100")

10
Yield: 1.1 g (60%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
15 6-yllbenzyl 2-tert-butoxycarbonylamino-2-methylpropionate;
LC-MS retention time: 2.38 min;
'H NMR (400 MHz, DMSO-ds/TFA-d4) & [ppm] 8.12 (d, J = 1.5, 1H), 8.09 (dd, J
=8.6,1.8,1H),7.89(d, J=8.7, 1H), 7.55 (dd, J = 5.6, 3.5, 1H), 7.44 (dt, J =
13.2,7.0,3H), 7.37 - 7.27 (m, 3H), 7.25(d, J = 6.9, 1H), 5.06 (s, 2H), 5.00 (s,
20 2H),4.90 (s, 2H), 1.98 (s, 6H), 1.29 (s, OH).
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl}-4-fluorobenzy!
2-amino-2-methylpropionate dihydrochloride ("A101")
25
N
o) T
7 o "
(0] NH,
30

3 ml of 4N HCl in dioxane are added to 500 mg of 2-[2-amino-4-(1,3-dihydro-
isoindole-2-carbonyl)quinazolin-6-yl]-4-flucrobenzy| 2-tert-butoxycarbonyl-



190 After 18 h, 10 m of nethanol are added, the m xture is evaporated to
dryness in vacuo and purified by nornmal -phase chromat ography. Yield: 26 ng
(229% of

212- am no-4-( 1, 3-di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y1] -4, 5-di fl uor obe
nzyl di nmethyl carbamate; 5LC-M5 retentiomgitinme: 2.23 mn; 1H NVR (500 MHz,
DMSO-d6) 5 [ppn] 8.07 (dd, J = 15.5, 5.2, 2H), 7.87 (d, J = 8.6, 1H), 7.58
(d, J =8.3, 1H), 7.44 (d, J =6.2, 2H), ), 7.38 - 7.27 (m 2H, 7.21 (d, J

7.2, 1H), 4.98 (s, 2H), 4.86 (s, 2H), 4.82 (s, 2H), 2.73 (s, .3 2. 66
3H). H)lo amino-(2-metr|1_3l)(lpropionaté in 20|_n|)1l of dlchlor(omethglr)m with lce-(coollné_.') The

(s.

2-[ 2- Ami no- 4-(:1; 3z di i sQi ' | i By Jes b Sedli f 1
penzyl (2- i FORHDF St Eoer i TSP Ba e A e TG fy s retiplate S 1 vor©
1, 1' - car bonylieliedffland recgs@llidedSodm ésbpropdioim  of pyri di ne and 25 cool ed
to
[

0C A lution.of 1.0 0 _ . . .
2- ani no- 6??33%133?68 {9 &482"?6%9{12d%mﬂﬁgﬂ-bh%ﬁyuiwIﬁawSPl%Zzﬁ-ayqqm@)ﬂ,umadi hydr o
| Soi ndal- 2- VI hanar : din 19 e . Th
R i G e L S U e S .
N, N- di net hyl eeteyptiondidneini.62 neing t hen added, and the mixture is stirred at

25C for a fur . e _Im xture | dded to 250 m_ of 3 HC1,
neutralised J@N@%ﬁiﬁw%wg@rﬁﬁﬁ-ﬁhé[maﬁhéﬁﬂdt #ﬁe@-gwgﬁﬁlhgg](ﬁ% f

di chl or onet hang -e \me.q4The jQr gani afe shed i ut h-50 m
of water each ?'i?hg',cé]c?ﬁ)gg'ggv@f“]sog'?upnﬂg'ﬁﬁggﬁae?";i Igt,'\gré(;Z’ ;ﬁgnﬁ%\fﬂ‘e@apor ated
to dryness i i7.@ath)o.7.3he 7 B (rmysH),sS5.dBgsRE&.061(s] 2i), 492dsnBHNY1.43$,f oxi de
and purqigf i ed % chromat ography (reversed phase). Yield: 366 ng (29% of
212- am no- 4-(5 »3- di hydr oi soi ndol e- 2- car bonyQqui nazol i n-6-y11-4, 5-di fl uor obe
nzyl (2-di nmet hyl am noet hyl)carbamate; 5LC-MsS retention tinme: 1.72 mn; 1H
NVR (500 MHz, DMBSO d6/ TFA-di) 8 [PPril] 8.00 (s, 1H), 7.95 (dd, J = 8.6,
1.8, 1H), 7. 7he(fallowing i8.obtained analogously:

2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-6-yl|benzyl 2-amino-
15 2-methylpropionate ("A102")

20

Yield: 280 mg (53%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-ylJbenzy| 2-amino-2-methyipropionate;

25 LC-MS retention time: 1.56 min;
'H NMR (400 MHz, DMSO-ds/TFA-d4) § [ppm] 8.09 — 8.02 (m, 2H), 7.83 (d, J
=8.7,1H), 7.56 (dd, J = 5.9, 3.3, 1H), 7.46 — 7.42 (m, 2H), 7.37 (t, J = 5.8,
1H), 7.36 - 7.32 (m, 1H), 7.27 (dt, J=14.8, 6.6, 2H), 7.21 (d, J = 7.0, 1H),
5.14 (s, 2H), 4.98 (s, 2H), 4.83 (s, 2H), 1.33 (d, J = 9.9, 6H).

30



1H), 7.43 (dd, J = 18.2, 8.5, 1H), 7.32 (d, J =7.3, 1H), 7.29 - 7.18 (m
3H), 7.14 (d, J = 7.3, 1H), 4.97 (s, 2H), 4.82 (s, 2H), 4.79 (s, 2H), 3.25
(t, J =5.9, 2H, 3.07 (t, J =6.0, 2H), 2.73 (s, 6H). 10 212-Anm no 4

(1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazol i n-6-y11-4, 5-di f| uor obenzyl

4- et hyl pi perazi ne-1-carboxylate ("A 1) 25400 ng of

1,1 -carbonyl diimdazole are dissolved in 10 ml of pyridine and cooled to O
C. Asolution of 1.0 g of

[ 2- ami no- 6- (4, 5-di fl uor o- 2- hydr oxynet hyl phenyl ) qui nazol i n-4-y1] - (1, 3-di hydr
oi soi ndol- 2- pejieehminmAd 18-dibytiradsbindol e -narbwhy guinazwm-ﬁyl]aﬁé@aro gyl

m xture i s subsequent | tirred at fp 4 and at 25C for 2 h. 300 pl of
N- net hyl pi pe atﬁt%éuetgf%gqrﬁgﬂylgmc&ﬂcegﬁg (té?ﬁ%gm xture is stirred at 25C for
a further 18 h. The m xture is ded to 250 ml of 1 N HCl, neutralised

usi ng bi carbonate sol ution hed 3 tinmes with 150 m of

di chl or onet hane |each ti pe. @ ganic phases are washed twice 192 with 50
m of water eaeh™inme, uXy ver sodiumrsuffate, filtered and evapor ated

esi due i s+ di /i'mf}(om of di methyl sulfoxide

graphy (reverséd phas-e).OH Yield: 352 ng (27%

to dryness in )

and purified by
of

, 3-di hdro‘il/somﬁtglol e- 2-car bonyl ) qui na5zol i n-6-yl]-4,5-difl uor
obenzyl 4-nethyl pi perazi ne- 1-car boxyl ate; LC M5 ret@on time: 1.73 mn;

a O
A (e
a

2-[ 2- am no- 4H0O

10

1.5 g of dicyclohexylcarbodiimide are added to a solution of 2.5 g of 2-tert-

15 butoxycarbonylaminoacetic acid in 50 ml of dichioromethane, and the mixture
is stirred at 25°C for 1 h. The precipitate is filtered off, and the filtrate is added
to a solution of 1.5 g of [2-amino-6-(4-fluoro-2-hydroxymethylphenyl)quina-
zolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone and 22 mg of 4-(dimethyl-
amino)pyridine (DMAP) in 50 ml of tetrahydrofuran. The mixture is stirred at

20 25°C for 4 h, undissolved material is filtered off, and the filtrate is evaporated
to dryness. The residue is purified by normal-phase chromatography.

Yield: 2.0 g (97%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl}-4-fluorobenzyl 2-tert-butoxycarbonylaminoacetate;
LC-MS retention time: 2.36 min;

25 "H NMR (500 MHz, DMSO-dg) & [ppm] 7.77 — 7.72 (m, 2H), 7.59 — 7.53 (m,
2H), 741 (d, J=7.3, 1H), 7.33 - 7.15(m, 5H), 495 (d, J = 8.0, 2H), 4.94 (d, J
= 5.1, 2H), 4.73 (s, 2H), 3.67 (d, J=6.1, 2H), 1.33 (d, J = 10.8, 9H).
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1H NVR (500 MHz, DMSO-c15) 8 [ppml 7.75 - 7.71 (m 1H), 7.58 - 7.51 (m

2H), 7.48 -7.40 (m 2H), 7.32 (t, J =7.2, 1H), 7.27 (q, J = 7.3, 2H), 7.17
(s, 1H), 4.95 (s, 2H), 4.94 (s, 2H), 4.73 (s, 2H), 3.39 -3. 16 (m 3H), 3.18
(dd, J =108.2, 4.9, 4H), 2.11 (s, 4H).

242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2-car p@nyqu nazol i n-6-y1] -4, 5-di fl uor obe
nzyl (2-am noethyl)carbamate ("All7") 25400 ng of

1,1 -carbonyl diimdazole are dissolved in 10 mM of pyridine and cooled to O
C. Asolution of 1.0 g of

[ 2- ami no- 6- ( 2-R-Aiviharar(@;Rdmydrakxgingsibyl-phdon@yyuinazoliri-6-yli-4-filie(chedwzdi hydr o
i soi ndol- 2- yOnet hanone di ssolved in_10 m of pyridine is added. The m xture
is subsequentalr@/‘n%??t?@jd'@ydmh{‘%kdez( N@ha at 25C for 2 h. 400 nmg of

N- Boc- et hyl enedi am ne are then added, and—the m x- 30ture is stirred at 25C

for a further 18 h. The mxture is added 250 nl_ of 1 N HC tirred
at 25C for 3 h, neutralised using.ica te sol ti | 3 tines
with 1 m of dichlorone 9 . The or ganj agses are
washed twi ce with 50 m o h tJ_ma,. dri er sod um sul f at e,

filtered and rajedfto dy g i ivacuo. The rsendi ssolved in 1
m of dinethyl” sul 3 pH ﬁdjxt% qmro t ograp |re,ylgrsed phase).
Yield: 286 my (44% of 2-]2-am no-4-(1,32d{ hydr & soi ndol e-"¥- c&Hbonyl ) qui na-
5zol i n-6-yl] -4, 5-di fl uorobenzyl (2-am noethyl)carbanmate; LC-MS retention
time: 1.65 min, 1H NWR (400 MHz, DWVSO d6/ TFA-dl) 8 [ppm 8.09 - 8.03 (m
2H), 7.84 (d et Hp. 9 8, 1H),

o 3 sﬁlofﬁmhcﬂuh')déo{ Jé r%addlacng%gof%!)zz rﬁmﬂmgﬂ? d]ihgd@ LY
5.02 ( 0 2H) |sodnt$ﬂe(2§pama)1yl)qmnaﬂﬂlr(@,yl]aijluo@bmzylt?,—teﬂ-buwxgcarblapyl 2.85 (t,
J = 6.

212- Am no- 4 @f"@%?%@&%%ﬂ&&ﬁ@h?f%eﬂmﬁ?H%&%‘P?'WSBT{;'?]m'th%ed%f| uor obe
nzyl 2-tert - RBUbSXyGEHtROSHRMIEE TNk adafRexY Itk predipith®e s filtlerd®@ff and

rinsed with 5 ml of dichloromethane.
Yield: 717 mg (75%) of 2-{2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-

15 zolin-6-yl)-4-fluorobenzyl aminoacetate dihydrochioride;
LC-MS retention time: 1.61 min;
'H NMR (400 MHz, DMSO-ds/TFA-d;) 5 [ppm] 8.13 (d, J = 1.4, 1H), 8.10 (dd, J
=86,19,1H),7.89(d, J=8.7, 1H), 761 (dd, J=5.9, 3.3, 1H), 7.52 - 7.48
(m, 2H), 7.46 — 7.37 (m, 1H), 7.33 (dt, J = 14.8, 6.6, 2H), 7.26 (d, J = 6.9, 1H),

20 5.20 (s, 2H), 5.04 (s, 2H), 4.90 (s, 2H), 3.60 (s, 2H).
2-[2-Amino-4-(1,3-dihydroisocindole-2-carbonyl)quinazolin-6-yl]-4, 5-difluoro-
benzyl (tert-butoxycarbonylmethylamino)acetate ("A105")

25
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400 mg of 1,1'-carbonyldiimdazole are dissolved in 10 m of pyridine and
cooled to OC. A solution of 1.0 g of

[ 2- am no- 6- (4, 5-di fl uor o- 2- hydr oxynet hyl phenyl ) qui nazol i n-4-y1] - (1, 3-di hydr
oi soi ndol- 2-yl ) net hanone dissolved in 10 m 30 of pyridine is added. The

m xture is subsequently stirred at OC fgg, 2 h and at 25C for 2 h. 400 ng of
tert-butyl N-(2-hydroxyethyl)carbamate and 400 pl of

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene are then added, and the m xture is
stirred 194 at 25C for a further 18 h. The m xture is added to 250 m of 1
N HCl, neutralised using bicarbonate solution and washed 3 tines with 150

m of dichl th h time. Th i.c ph t i ith
50 ni of vt S SacR evpiona B BRdS otk Ared i i tdh iR gl "
evaporated t ¢85 Qﬁ?oﬂygﬂréwinoﬁ@tib%ﬁidmm 0 o aRhkREmiethandllandfthe

di met hyl sul f oxi de and by chr omat ogr aphy f(_r ever sed phase_{. Yi el d:
286 ng (44% naixture is stirred at 25°C for 1 h. The precipitate s filtered off, and the filtrate is

2-[ 2- amg no- 4- -di_h i SQj | e 2- ' - 4. 5-difl
benzyl 2t o AOBEA R B L B B BB AR e | e
2.43 mn; 10b'HeNWiilﬁiﬁQ.@olMﬂvyl]QW,%DdMy@fdffdindbl)Z-?l)h@ﬁﬂncﬁ'neO&cﬁ-1@1'n Bf 1H),
7.91 (d, J =8.7, 1H), 7.55°(dd, J = 18.6, 10.2, 1H), 7.50 -_7.26 (m 5H),
7.23(d, J = #-@imethylaningipyridine (MAP) dg 108 mixdtetrahwiofusan 2Hye mixtgee (st |, J
= 5.4, 2H), . ] = ) . . . i . -
(1, 3-di h;?jr oi%gg’fl“ﬁ( o|2¢'33-;J Eﬁegﬁﬁ&néﬁﬁaﬁ'xégﬁﬁﬂéf%ITéff?%@@’f%ﬁdJ%reﬁl'tf%f&n'%y|

2- am noet hyl evapbratyd & dnnedd 19he redidedis pdified ©f ndmmhillpraseatedimatagrad are
added 9 371 mg of 212-am no-4-(1, 3-di hydro- 30

(i soi ndol"e- 2- ®&bony! ) qui nazol i n- 6-y1] - 4, 5-di f | uor obenzyl

B i s e G

i ce-cool i ng. e mx sequent rre urther 2 h,
5 m of n-heprdhé,difluoidienagid@éel-batakychbamykhethglansine)axptataf E0-M8 dr yness
in vacua The resj.due is dis- solved in 500 pl of dinethyl sulfoxide and
purified by 6‘#!35‘*{'9 g‘ ea@r@gm”éver sed phase).

"H NMR (500 MHz, DMSO-ds/TFA-d1) & [ppm] 8.11 (d, J = 2.1, 1H), 8.08 —

15 8.04(m, 1H), 7.88 (dd, J = 8.6, 4.2, 1H), 7.60 (ddd, J = 22.1, 11.2, 8.2, 1H),
7.46 (dd, J = 12.8, 7.9, 2H), 7.33 (dt, J = 17.5, 7.2, 2H), 7.25 (t, J = 6.1, 1H),
5.05 (s, 2H), 5.01 (s, 2H), 4.87 (d, J = 8.3, 2H), 3.96 — 3.83 (m, 2H), 2.79 (m,
3H), 1.43 — 1.23 (m, 9H).

20 The following are obtained analogously:
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyhquinazolin-6-yllbenzyl (tert-
butoxycarbonylmethylamino)acetate ("A106")

25

30

Yield: 0.8 g (76%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

8-yilbenzyl (tert-butoxycarbonylmethylamino)acetate;



Yield: 267 ng (86% of

242- am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui na5zol i n-6-yl]-4,5-difl uoro
benzyl 2-am noethyl carboxylate; LC-Ms retention tine: 1.68 mn; 1H NWR
(400 MHz, DMSO-cl1l6/ TFA-di) 6 IPPn] 8.10 (s, 1H), 8.06 (dd, J = 8.7, 1.9,
1H), 7.90 (d, J =8.7, 1H, 7.59 (dd, Jq4s 11.3, 8.2, 1H), 7.48 -7.39 (iii,
2H), 7.38 - 7.28 (m 2H), 7.25 (d, J =7.0, 1H, 5.06 (s, 2H), 5.05 (s,
2H), 4.89 10(s, 2H), 4.30 - 4.24 (m 2H), 3.17 - 3.11 (m 2H).

2-12- Am no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyqu nazol i n-6-yl11-4, 5-di fl uorob
enzyl 2-di rreﬂJQstﬁrf&teétlmt!mﬁti’c&mlmte ("Al 20") 25200 ng of

L1 -carbonyhdi i Aazel Gy A BnibESiteR d. s 15m s % @5 B 1R 68Y4SS tO O
[ 2- ami no- 6- (4=§5dﬂf-il)u'@§9 éa hnecb SXYH?WE{;’BIP@QMW'T@Zq|491—"f“2/111m(1b-|ﬁ di hydro

i soi ndol- 2-yl ) net hanon i ssolved in 10 of ne i s added

mxture is sdS2iueh) $.G5 {s; 260, 488ds, 1), 32821(lanaH3>.t2 28¢r, 3H)2140 (200 ny of
2- (di mgt hyl ar§| o) et hanol and 200 pl of 1, 8-

30di azabi cycl ([5‘[}5. 4.0]undec-7-ene are then added, and the m xture is stirred
at 25C for a further 18 h. The mxture is added to 250 ml of 1 N HC,
neutral i sed usi % bi carbonate solution and washed 3 tinmes with 150 m of

di chl oro-  196{2nBrtirerd-@atHiydraisoimdeleot-garionypruvazoln-8-ydHiearabgnes wit h
50 m of wat I filtered and
evapor at ed tg{eﬁf%@&éﬁwg@%Hylgﬁﬁﬁ?)ggg{(ﬂg‘g](?bgloga)ssol ved in 1 m of
di met hyl sul foxide and purified by chromatography (rev sed phase). 5Yield:
90 ny (1{34% of 2-12-am no-4- (1, 3-di hydioi soi ndol e- yOqu| na-

N

=)

15
Yield: 1.2 g (75%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

6-yl}-4-fluorobenzyl (tert-butoxycarbonylmethylamino)acetate;

L C-MS retention time: 2.14 min;

'H NMR (400 MHz, DMSO-dg/TFA-d1) & [ppm] 8.04 (s, 1H), 7.98 — 7.92 (m,
20 1H), 7.81 = 7.76 (m, 1H), 7.49 (dd, J=14.4,6.2, 1H), 7.31 (d, J = 7.0, 1H),

7.21 (m, 2H), 7.10 (dd, J = 20.4, 5.7, 3H), 4.95 (s, 2H), 4.94 (s, 2H), 4.78 (s,

2H), 3.79 (s, 2H), 2.69 (s, 3H), 1.29 (s, 9H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
25 benzyl methylaminoacetate dihydrochloride ("A108")
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zolin-6-yl]-4,5-difluorobenzyl 2-dinethyl am noet hyl carboxylate. LC M
retention tine: 1.71 mn; 1H NVR (400 MHz, DMSO-cl ef TFA-di) 8 [ppm 8. 05
(m 2H), 7.85 (d, J =9.4, 1H), 7.66 - 7.58 (m 1H), 7.56 - 7.48 (m 1H),
7.45 (d, J =7.2, 1H, 7.39 - 107.28 (m 2H), 7.26 (d, J =6.9, 1H), 5.04
(s, 2H), 5.02 (s, 2H), 4.85 (s, 2H), 4.3&% -4.34 (m 2H), 3.44 -3.38 (m
2H), 2.54 (s, 6H).

[ 2-] 2- Am no- 4- (i soi ndol i ne- 2-car bonyl)qw nazol i n-6-yl1] -4, 5-di fl uoropheny1] -

met hyl d|-tert butyI hosphate (" ") 15 a)Di-tert-butyl osphat e
5.6 g of pot a3 éfHﬂlQhﬁ'éR‘@n%ﬁée QGG@@tQF‘uQ)@(rQ [%ﬁﬁ"”ﬂ%"fa“éamﬁfﬁis%"f 10

ol R ROl gl P LTSS N SRR 1
stirred for Zﬁetﬂ:ylamliﬁb)afceltatemn SOlnfsl sf@slﬂqmnmdthynemaﬂﬂdeaiooﬁﬁg: Tr:ljxe rrﬂJﬁuLe n,
and the precipitate is filtere ro t is preci u y
aci di fi cgt i or‘lf'p sebsemuentlystiged %@%d{:dcﬁ hefd g Urpec'@gﬁgee'ﬁth ‘:écgo‘tf
hydrocll ori ¢ gagi haMgt it @%F&‘Hlbmgr%rﬂ_@ﬁaﬂé()duc" is filtered off, washed

with 5 mM of water and dried over osphorus pentoxide in vacuo; yield: 6.3
g (63% of d|Y4eIdr94@mmg(9&%bsb2r¢2~ammagl?(1 :Br)dermlablndyleazamrbml)quma-

di-tert-but ylzBPr? B Wf4% 8|?luorolf)enzyl me%ylamlnoacefaté d|hy9r_|oc(?1?or|c§}|
LC-MS retention time: 1.65 min;
"H NMR (400 MHz, DMSO-dg/TFA-d1) 5 [ppm] 8.15 (s, 1H), 8.05 (d, J = 8.7,
10 1H), 7.91 (d, J = 8.7, 1H), 7.70 — 7.61 (m, 1H), 7.49 — 7.28 (m, 4H), 7.25 (d, J
= 7.3, 1H), 5.07 (s, 2H), 5.06 (s, 2H), 4.90 (s, 2H), 4.08 (s, 2H), 2.68 (s, 3H).

The following are obtained analogously:

15 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)guinazolin-6-yllbenzyl methyl-
aminoacetate dihydrochloride ("A109")

20

Yield: 274 mg (72%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-8-yl]benzyl methylaminoacetate dihydrochloride;

25 LC-MS retention time: 1.57 min;
'H NMR (400 MHz, DMSO-ds/TFA-d+) & [ppm] 7.83 (d, J = 6.9, 2H), 7.68 (d, J
= 0.2, 1H), 7.60 - 7.56 (m, 1H), 7.49 — 7.45 (m, 2H), 7.44 — 7.24 (m, 5H), 5.07
(s, 2H), 4.97 (s, 2H), 4.77 (s, 2H), 4.02 (t, J = 5.8, 2H), 2.57 (t, J = 5.3, 3H).
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41.9 m of tetra-n-butyl ammoni um hydroxi de (20% sol ution in water)
dissolved in 50 mM of water, and 6.8 g of di-tert-butyl phosphate (75%,
dissolved in 5 mM of acetone, added dropwise with stirring and ice-cooling.
The solution obtained is |yophilised; yield: 14.6 g (99% of

tetrabutyl amoni um di -tert-butyl phosphajg (content about 40%. c¢)

[ 2- Am no- 6- (2-chl oronet hy1- 4, 5-di f | uor ophenyl ) qui nazol i n-4-y1]-(113-

di hydr oi soi ndol - 2-yOret hanone 20 50 nl of thionyl chloride are added to 2 g
of [2-am no-6- (4, 5-difl uoro-2-

hydr oxymet hy 2 cApipr{d Rotindepisaindele- Z‘scarh%w)@wgazwab@ yB-4-fHaiabeRge, and

the m xture ﬁ%*f‘@’"ﬁ@i‘ﬁga?a]étaé%‘w ﬁlot?lde (ﬁe I.iture i's subsequently

evaporated t cuay "ORETES taken up a further twce
with 50 m of 25dichl oronet hane each ti and t he mxture is ag
evaporated to dryness in vacuo. Yield: (979 ©

[ 2- am no- 6- (2- chl oronet hy1-4, 5- di fd Uoko yQqui nazol ind-yl1]-(1, I hydroi s
oi ndol52- yOTet hanone; LC— VS etent| on t1ne: 2.33 £ [2-Ami no 4
(i soi ndoline- ar bonyl L DaZ 1}-4,5-di f

di-tert- butyI Ate B f tetrpbufyl

di -tert-butyl phos ﬁe/zl'ih‘ adde HI1D Iﬂl? /k

[ 2- am no- 6- (2- chloronet hy1-4, 5-di f| uoropﬁenyl )qw%azol i n-4-§1- (NfZS di hydr oi
soi ndol - 2- yOret hanone di ssolved in 20 ml of acetonitrile, and the solution
20o0btained is heated at 80C for 2 h. After cooling to 25C, undi ssol ved
material is Midltie624 nof {92%nof 2-[@-af*n'|mb-lzlameS-idmyeIV:as@lndbledZJcarbtwquma-
vacuo. qfhe residue |s di ssolved in 1 h | f oxi de and purified

by chrormat ogPapmy-yIH- W@yﬁg@}thwammoace{ﬁt@|dtd‘p)ydiogﬂgn %6% of
[ 242- am no- 44 (. F/ﬁ Ré[:!%l] lchat-,?necqt é%,mﬂ ) qui nazol i n- 6-y1] -
nme

25di f uoropheny I-tert-butyl phosphate; LC-I\/IS retent| on tinme: 2.47
mn; "H NMR (400 MHz, DMSO-ds/TFA-d¢) 8 [ppm] 8.10 (d, J = 1.5, 1H}, 8.01 (dd, J

= 8.6, 1.9, 1H), 7.83 (d, J = 8.7, 1H), 7.61 (dd, J = 8.5, 5.8, 1H), 7.38 — 7.14
(m, 6H), 4.99 (s, 4H), 4.82 (s, 2H), 4.01 (s, 2H), 2.59 (s, 3H).

15
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)guinazolin-6-yl]-4-fluorobenzyl
dimethylaminoacetate dihydrochloride ("A111")

20
500 mg of dimethylaminoacetyl chloride hydrochloride are added to a solution

25
of 959 mg of [2-amino-6-(4-fluoro-2-hydroxymethylphenyl)quinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone in 20 mi of pyridine, and the mixture is stirred
at 25°C. After 18 h, 10 ml of methanol are added, the mixture is evaporated to
dryness in vacuo and purified by normal-phase chromatography.

2 Yield: 390 mg (29%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-

0

zolin-8-yl]-4-fluorobenzyl dimethylaminoacetate dihydrochloride; LC-MS reten-
tion time: 1.70 min;



1H NWR (500 MHz, DMSO d61TFA-dl1) 6 [Plorrl] 8.13 (d, J = 1.8, 1H), 8.07
(dd, J =8.6, 1.8, 1H, 7.89 (dd, J =8.9, 2.8, 1H), 7.55 (dd, J = 11.4,
8.3, 1H), 7.46 - 7.39 (m 2H), 7.32 (dt, J =14.7, 7.1, 2H), 7.24 (d, J =
7.3, 1H), 5.06 (s, 2H), 304.84 (dd, J = 21.2, 12.6, 4H), 1.31 (s, 18H).
199 188

[ 212- Am no- 41i soi ndol i ne- 2- car bonyl ) gui nazol i n-6-y1] -4, 5-di fl uor ophenyl k
met hyl di hydr ogenphosphate ("Al 22") 1.3 g of [212-am no 4
(|50|ndoI|ne 2- car bonyl ) gui nazol i n-6-y11-4, 5-di f | uor ophenyl | net hyl

di -tert-butyl HAWRSO(ED0eMblze DS Oy T - dZ)SE[;ipm] 816 (dnd 201./7 14d), 8.09{(dd, J

rosi due 1o 1 BA. 0. RDIBE0R: oF S JF0. AR (% 15 Eia it dafag

bi bonat £ ' j ot dg gbf t
et Do TS0 P PSRIS0) 5L TR 30 4 pasac s 24 1 <

[ 212- ami no- 43!4%(8)(%1); A&0Xsc@HbonyOgui nazol i n-6-y1] - 4, 5-
20di f | gor ophenyl | met hyl di hydr ogenphosphate; LC-MS retention tine: 2.47
mn; 1H NWVR (500 Mz, DVSO-de/ TFA-di) 5 [PPn1]8.04 (d, J = 1.8, 1H), 8.01 -

7.97 (m 1H ,Théfﬁﬂo\.(lﬁh a}e-otﬁalﬁedﬂﬁhlogbtéﬂy(dd J-=11.2, 8.4, 1H), 7.34
(dd. J = 114, 7.6 282 0~(m 7.18 (d, J = 7.3, 1H), 4.98

(s, 2H), 4.83 (s, 252H) 475(d J:73 2H) 200

2526 no, 4 B PN 415 aRURRSAEE e ebhadih i) seinae! e
di et hyl phospb@hzylfdim@thwérﬁtﬂba/cb%té’dir@dfochloride ("A112")
10

15
Yield: 390 mg (29%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl dimethylaminoacetate dihydrochloride; LC-MS
retention time: 1.71 min;
'H NMR (400 MHz, DMSO-ds/TFA-d1) & [ppm] 8.07 (d, J = 1.7, 1H), 8.02 (dd, J
20 =86,1.9, 1H), 7.85 (d, J = 8.7, 1H), 7.66 (dd, J = 11.4, 8.2, 1H), 7.46 (dd, J =
11.0,8.1,1H),7.40(d, J=7.2, 1H),7.29 (dt, J=14.5,7.2,2H),7.21(d, J =
7.0, 1H), 5.02 (s, 2H), 5.00 (s, 2H), 4.83 (s, 2H), 4.25 (s, 2H), 2.84 (s, 6H).

25
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/[ OH 10 12.8 m of tetra-n-butyl anmoni um hydroxi de (20% sol ution in
water) is dissolved in 20 mM of water, and 1 g of diethyl phosphate (75%,
dissolved in 2 mM of acetone, is added dropwi se with stirring and

i ce-cooling. The solution obtained is |yophilised. 15Yield: 3.3 g of

t et rabut yl ammoni um di et hyl phosphat e (coggeent about 40% . b)

[ 212- Am no- 4- (i soi ndol i ne- 2- car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uorophenyl ] me
t hyl diethyl phosphate 201 800 ng of tetrabutyl ammoni um di et hyl phosphat e
are added to 270 ng of ) o _ _

[ 2- ami no- 6- ( 2-[2hhmirrét(R\3rdibygraisgindelechhaipnyjaiinazelin-e-yilbenzy! (1, 3- di hydro
i soi ndol-2-yl)nethanone dissolved i " acetonitrile, and the

sol uti on obt g?'ﬂ%@]yfasrnﬁgg?%%§%gmggéc?‘é)%r%f%{qqi?ﬁer cooling to 25C,

undi ssol ved material 5is filtered off, and the filtrate is evaporated to
dryness in vacuo. The residu di ssolved in 1 m of dinethyl sulfoxide
and purified by chromatpgr ‘ eversed phase). Yield: 109 ng (32% of
[2-[ 2- &m no- 4- pi ndol I'y€- 2¥car bony| ) qi nazol i n-6-y11-

4, 5-di fl uor ophsg nethyll diethyl p te; 10LC-MS retention tinme: 2.00
m n; 1H NVR (500° M, DVEOYd6/ TFA-di) 6 [BPm 8.05 (d, J = 1.5, 1H), 7.99
(d, J = 8.6, % Y, 782¢d, -4 = 8.6, 1H), 7.52 a J = 11.2, 8.1, 1H), 7.40
- 7.32 (m 28° 7.25 (dtNJ ¥ag 5, 7.2, 2f, 8 (d, J =7.2, 1H), 4.98
(s, 2H), 4.82 (s, 4H), 3.86 - 5 (modHN- Y. 06 (t, J = 7.1, 6H). 15 The
al conpositions:

9]

s
o — AT UL

Yield: 300 mg (29%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yllbenzyl dimethylaminoacetate dihydrochloride;
LC-MS retention time: 1.60 min;

15
'H NMR (400 MHz, DMSO-ds/TFA-d/) & [ppm] 8.06 (d, J = 1.5, 1H), 7.97 (dd, J
=86,19 1H),7.81(d, J=8.7,1H),7.54 (dd, J = 5.9, 3.1, 1H), 7.43 - 7.38
(m, 2H), 7.36 - 7.28 (m, 2H), 7.23 (dt, J = 15.0, 6.6, 2H), 7.16 (d, J = 7.0, 1H),
5.02 (s, 2H), 4.98 (s, 2H), 4.80 (s, 2H), 4.22 (s, 2H), 2.82 (d, J = 6.7, 6H).

20
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzyl dimethylcarbamate ("A114")

25
20 pl of dimethylcarbamoyl chloride are added to a solution of 100 mg of

30

[2-amino-6-(4,5-difluoro-2-hydroxymethylphenyl)quinazolin-4-yl]-(1,3-dihydro-
isoindol-2-yl)methanone and 2 mg of 4-(dimethylamino)pyridine (DMAP) in
5 ml of dimethylformamide (DMF), and the mixture is heated at 80°C for 18 h.



Example A: Injection vials 20A solution of 100 g of an active ingredient
according to the invention and 5 g of disodi um hydrogenphosphate in 3 | of
bidistilled water is adjusted to pH 6.5 using 2 N hydrochloric acid,
sterile filtered, transferred into injection vials, |yophilised under
sterile conditions and seal ed under stefégd e conditions. Each injection vial
contains 5 ng of active ingredient. 25 Exanple B: Suppositories A m xture
of 20 g of an active ingredient according to the invention with 100 g of
soya lecithin and 1400 of cocoa butter is nelted, poured into noulds and

al i owed to cddier 1§a%h1%gb96§1qthﬁ@9|@6ﬁﬁﬂﬁﬁ§, the mxiwe ineveperatrd ydvaeeht .

202 Exanple ¢ | Ut SQh Ut | I | g of an active

i ngredi ent a&:(\)’?@fé‘néhﬁgb@ﬂéaibgvdecﬁﬁal(l)ﬁbgéégarogﬂ%l{ob@-@Pm 2 H20, 28.48 g of
Na2HPO4 12 Mi®ldaRd mig (2206p0f D§Rambikoni-(MB-adithyairoideindoied2&anborof)gluirdi-st i | | ed
water. The pH s 5®dj ust_?d to 6.8, and the solution is nmade up to 1 | and
sterilised byoliPBayi-4.o-giflyprobamzyl digiathyleab@matBe used in the form of eye
dr ops. sExanph e ke (A e :500 nmg of an active ingredient according
to the inventL:%:ohllgiSageteﬁﬁ@ﬁeﬂimv(?/i'?h231'('51 .5 g of Vaseline under aseptic

condi tions. EWapiRe(580 Mk, EMSO-dY) >6t[ppm]8f071$dd; Jof 186, Bve JHgread @ht,= 4 kg

of lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of nmagnesi um
stearate |5 Erostd 758 @ U5c b Sridi (i, 2B gh 738 afh &k i #Hbuch

way that eac ef — t.ainn f tL Ve Wg% : I%»Siagp ;

Dr agees ?a%fg%’sj a?g?’pﬁ]le)égégé?g’ggr@’g%ﬁgl(%’ @B‘j'géaf ’gﬂ-@'%h ug@'g%gﬁuy
coated in 20&s,c3Hyventi onal manner with a coating of sucrose, potato starch,
talc, ypaga- canth and dye.

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzyl (2-dimethylaminoethyl)carbamate ("A115")

20

400 mg of 1,1"-carbonyldiimidazole are dissolved in 10 ml of pyridine and
25 cooled to 0° C. A solution of 1.0 g of [2-amino-6-(4,5-difluoro-2-hydroxymethyl-
phenylyquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone dissolved in 10 ml
of pyridine is added. The mixture is subsequently stirred at 0°C for 2 h and at
25°C for 2 h. 300 pi of N,N-dimethylethylenediamine are then added, and the
mixture is stirred at 25°C for a further 18 h. The mixture is added to 250 ml of
30 1 N HCI, neutralised using bicarbonate solution and washed 3 times with
150 ml of dichloromethane each time. The organic phases are washed twice
with 50 ml of water each time, dried over sodium sulfate, filtered and



Exampl e G Capsul es 2 kg of active ingredient are introduced into hard
gel ati ne capsules in a 25conventional manner in such a way that each
capsul e contains 20 ng of the active ingredient. 203 Exanple H Anpoul es A
solution of 1 kg of an active ingredient according to the invention in 60 I
of bidistilled water is sterile filterety transferred into anpoul es,

| yophi | i sed under sterile conditions and seal ed under sterile conditions.
Each anpoule 5contains 10 ng of active ingredient 10 15 20 25 204 Patent
Cl ai nms oun?s of the formula I_ 5 10, | n i ch 1 e Ieshm Ha

or A", evapora ed to dryness in vacuo. The residue is dissolved'in imet
sulfoxide and purified by chromatography (reversed phase).
Yield: 366 mg (29%) of 2-{2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl}-4,5-difluorobenzyl (2-dimethylaminoethyl)carbamate;

o LC-MS retention time: 1.72 min;

"H NMR (500 MHz, DMSO-dg/TFA-d4) & [ppm] 8.00 (s, 1H), 7.95 (dd, J = 8.6,
1.8, 1H), 7.79 (d, J = 8.6, 1H), 7.43 (dd, J = 18.2, 8.5, 1H), 7.32(d, J = 7.3,
1H), 7.29 — 7.18 (m, 3H), 7.14 (d, J = 7.3, 1H), 4.97 (s, 2H), 4.82 (s, 2H), 4.79
(s, 2H), 3.25 (t, J = 5.9, 2H), 3.07 (t, J = 6.0, 2H), 2.73 (s, 6H).

10
2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzyl 4-methyipiperazine-1-carboxylate ("A116")

15

20

25 400 mg of 1,1'-carbonyldiimidazole are dissolved in 10 ml of pyridine and

cooled to 0° C. A solution of 1.0 g of [2-amino-6-(4,5-difluoro-2-hydroxy-
methylphenyi)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone dissolved in
10 ml of pyridine is added. The mixture is subsequently stirred at 0°C for 2 h
and at 25°C for 2 h. 300 pl of N-methylpiperazine are then added, and the

30 mixture is stirred at 25°C for a further 18 h. The mixture is added to 250 ml of
1 N HCI, neutralised using bicarbonate solution and washed 3 times with

150 ml of dichloromethane each time. The organic phases are washed twice



R2, R3each, independently of one another, denote H, Hal, OH or 150A, R2 and
R3 together also denote OCH20, Xdenotes ON 0O(CO R4, 0(C0)OR4, 0(CO NRARS,
ONR4R5, OP(=0)(OH)2, OR(=0)(0A")2, NRAOR5, NR4AR5, NR4A(CO R5, NR4(CO NR5 or
NR4( CO) OR5, 20R4, R5, R6 each, independently of one another, denote H, A
Y-Het or Y-Ar, R4 and R5 or R5 and R6, tegether with the heteroatomto

whi ch they are bonded, al so denote a saturated, unsaturated or aronmatic
nono- or 25bicyclic heterocycle which is unsubstituted or nmono-, di- or .

E&Z;Jlgls)gkt u'lt\led b O&il’ A, %DOH, 2;n0A L(IG&E%I %@E%HR@QVQHW o =0

(car bonyl * oxygem)iodig @Mm ?ﬂ@tréé.aué.é‘a@talegdm MinRuiiaodonr S
atons, and in whi ch dition atom nma e ox |se 05 denotes
phenyl naphtdtyhndtpelrlflaﬂljudmnamatdwapby (mvgmedmhasehch of Whl ch is

ns bst't te t.etra- entas A HaI
l(JCHg) hOA, u( CHé‘?'HoggQ P@-&ﬁr@\f"l %ﬁ? agtb{l\"' RIS RiAgE e‘%

(Cr2) CBOA, * CobhR - AMNAFGEMMzy N ife- 1C6At%bwa|?e (CHZ)nNHA
(CH2) nNAN, (CH2) N A, SO2NH( CH2) nNH2 NH2, SC2NHA, ~ SO?

CONH( CH2) nCObA&- g fi 73\1H0:0( CH2) nCDOA, NHCO( CH?) nCOOH

(o) e Ry AR PP Bty Sipba &8 ¢ Lhitr IEd 83t ea or

aromatic het thcyqlse- rE) cm HY .3 N g @ ARdj @5 782?2@@ W\@ 2, 7ey7 Poe

unsubstit ut ed o-, di- or’trisubstitute phenyl ,
S(0),-,,A HiH), AGD, (sCRH).CB (A, 46133533/@1‘91338@\&2( g(@a\ml 3Ct8\mi) J‘ )
SOZNH2,10NH2 gog NHSOQ2A and/ or =0 (carbonyl oxygen each,

i ndependent | 9% 81%#0W I'&Penote unbranched or branched al kyl havi ng
1-16 C atons, |n whi ch 1-6 nonadj acent CH2 groups may be replaced by 0, NH,

NVE, NEt, NZ, S, SO SO2, NHCO, CONH, NHCOO, NA' COO, NHS02, SC2NH and/ or CH
groups may be-[Peimined-(hy3-dihxdeisindela-2xaaibonyhquinazolin-Giyr Sraifjuare-

repl aced by H Z, or cyclic alkyl having 3-8 C
atons, denot 5?"8(1'6?%?%9%"8” éFbaaﬁ#ﬂ%gkdé?R? having 1-6 C atons, denotes
unbranched or branched al kyl ene Aawi ng 1-10 C atons, in which 1 3
non-adhg&ent CH2 gr oups may be ced by 0, NH, NW, I\Ft\ S, SO S

and/ or NH,
F 0 N N _—
(J Do
N

HO

20

25 400 mg of 1,1'-carbonyldiimidazole are dissolved in 10 ml of pyridine and
cooled to 0° C. A solution of 1.0 g of [2-amino-6-(4,5-difluoro-2-hydroxymethyl-
phenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone dissolved in 10 ml
of pyridine is added. The mixture is subsequently stirred at 0°C for 2 h and at
25°C for 2 h. 400 mg of N-Boc-ethylenediamine are then added, and the mix-

30 ture is stirred at 25°C for a further 18 h. The mixture is added to 250 mi of 1 N
HCI and stirred at 25°C for 3 h, neutralised using bicarbonate solution and
washed 3 times with 150 ml of dichloromethane each time. The organic



206 groups may be replaced by N and/or, in addition, 1-5 H atons may be
replaced by F, A, OH and/or NH2, W Wdenote unbranched or branched al kyl
having 1-10 C atons, in which 1-3 non-adjacent CH2 groups may be 5repl aced
by 0, NH, NMe, NEt, S, SO SO2 and/or CH groups may be replaced by N
and/or, in addition, 1-5 H atons nmay bei4¥pl aced by Ar, Het, F, d, OH

and/ or NH2, or cyclic alkyl having 3-8 C atons,

denotes -COW -COOW -CONWM, -SOWor -S02W 10Hal denotes F, C, Br or I,
denotes 0, 1 or 2, denotes O, 1, 2, 3 or 4, and pharnmaceutically usable

sal ts and st ®hases anemashiad twise witm 80wl efgvaiek eagleimendriedovensadiunt at i os.
15 2. Conpoun ceordi Q i i e ach,..n ly of
one anot her, Sggﬂ%t’ g‘&ﬁ%@%éﬁ“g%ﬁ@%@éﬁﬁ%@%ﬁ Vcl%u 5% ﬁ96(8§'gh§§$5§28&§§t oners
and ster eoi sl dfdirRetiyl sufiekiddiand purifledrgschirbatAcdrabny ddversdd pisasel0 3.
Compounds according to Caiml or 2 in which R4, R5, R6each, independently
of one anot héfﬁ‘?lddggﬁtr@ (4450) of 2-h¢r@amyRarineledGinyesPipgindsient-caskanydauingat oner s

Compounds. ac e hont T ghuotdberl Ao Rgda R A ER i O genot es- R
0(CO R4, O( CL)BMES reteAYriNimiBS 1.65 min,

"H NMR (400 MHz, DMSO-ds/TFA-d1) & [ppm] 8.09 — 8.03 (m, 2H), 7.84 (d, J

= 8.7, 1H), 7.57 (t, J = 9.9, 1H), 7.49 (d, J = 9.8, 1H), 7.44 (d, J = 7.8, 1H),

7.33 (dt, J=14.7,7.3, 2H), 7.26 (d, J = 7.3, 1H), 5.02 (s, 2H), 4.88 (s, 2H),

10 4.85(s, 2H), 3.20 (t, J = 6.3, 2H), 2.85 (t, J = 6.2, 2H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
benzy! 2-tert-butoxycarbonylaminoethy| carboxylate ("A118")

15
, o
NH
HO
20 @
N
A,
25
400 mg of 1,1'-carbonyldiimidazole are dissolved in 10 ml of pyridine and
cooled to 0°C. A solution of 1.0 g of [2-amino-6-(4,5-difluoro-2-hydroxymethyl-
phenyl)quinazolin-4-yl]-(1,3-dihydroisoindoi-2-yl)methanone dissolved in 10 ml
30 of pyridine is added. The mixture is subsequently stirred at 0°C for 2 h and at

25°C for 2 h. 400 mg of tert-butyl N-(2-hydroxyethyl)carbamate and 400 ul of

1,8-diazabicyclo[5.4.0]undec-7-ene are then added, and the mixture is stirred



ONR4R5, OP(=0) (OH)2, OP(=0)(0A")2, NRAORS5, NR4RS5,

NR4( CO) R5, NR4(CO) NR5, NR4(CO)OR5, 1-A-piperazin-4- 30yl-COO

pi peridin-1-yl, pyrrolidin-1-yl, piperazin-1-yl, 1,2-oxazinan-2- yl,

1, 2, 5- oxadi azi nan- 2-yl, 1, 3-oxazi nan-3-yl, hexahydro- 207 pyrimdinyl or
nmor phol i nyl, each of which is unsubstitwsed or nono-, di- or trisubstituted
by Hal, A (CH2)nOH, (CH2)O0A, (CH2)nNH2, (CH2)nCOOH, (CH2)nCOO0A, NHCOA,

NAI COA, CONH2, CONHA, CONAA' and/or =0, 5and pharmaceutically usable salts,
tautonmers and stereoi sonmers thereof, including m xtures there%‘g in all

ratios. at 2580 ferafuthel s 8t chramiguisisasideg tognlembet TN rﬁ”ﬂﬁ'h

which A A

br:a(r:lched al Eﬁ%ﬁﬁﬁgﬁqgﬁ%kéogj&gﬂ%@%%ﬁﬁ& ?-t@?ér.l%%ﬁﬁé@@gﬁgﬁf&gﬂl? groups
may be repl gcrmthbye @achitime\Nhe @@anndw@ses@wwaswmma\mm:eo mbofivater CH
groups may be r

| aced by N and/ ition, 1-7 H atons, ma
repl aced by pac@% r!?ﬁ’o?‘@rr Sﬂa@'m $4 tecfozl@?rieé %Wapr%%tieﬁdoéj%”%sdf’ons and
phar mageut i c
el Udi g m SPoaoaRIRIAR s e PP it bRy P RURATR 8d DEFASA LY 4 ng 10
one or nore ohrc(maiqgsaﬂhys(revembdcpl’magé}?ldenot es H Hal or A", R2, R3each,

i nd dent | te H t OR4, 0O(CO) R4,
o oopendent | 4yt 08 ALY or 257 bt T sl ko B S ey
NRAORS, ~ NRARSofifNBAI[R)R5ifludibeRE)INRR rt- DB DBy lahﬁo@thpﬁéa%b Rytdte.

25yl - COO, piperidin-1-yl, pyrrolidin-1-yl, "piperazin-1-y oxazi nan- 2-

yl, 1,2,5-oxa&-hbis lfﬁﬁnmiryilme:LZﬂ«'idn&m nan- 3- yl , hexahydropyrim di nyl or

hohipnyl , - t osti t ut ed
oy P ORI (0B seR, | iaé@ﬁ{é%f%-ﬁhéfpcﬁﬁiéﬁﬁ‘éc@?'wwo%@ﬁ” oh
gﬁ;?ﬁg‘} C(?gﬁﬁte TE?W'J ang/er109, 115 7 £eacks (hndapengendly = o;f5one
’ 1H), 507(s 2H) 4.98 (s, 2H), 4.88 (s, 2H), 4.02 (t, J = 5.4, 2H), 3.21 (t, J =

5.5, 2H), 1.40 (s, 9H).

15 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-yl]-4, 5-difluoro-
benzyl 2-aminoethyl carboxylate ("A119™

20

25

2 mt of trifluoroacetic acid are added to 371 mg of 2-[2-amino4-(1,3-dihydro-
30 isoindole-2-carbonyl)quinazolin-6-yl]-4,5-difluorobenzyl 2-tert-butoxycarbonyi-

aminoethyl carboxylate in 4 mi of dichloromethane with ice-cooling. The mix-

ture is subsequently stirred at 25°C for a further 2 h, 5 ml of n-heptane are



208 A, A each, independently of one another, denote unbranched or branched
al kyl haying 1-16 C atons, in which 1-6 nonadjacent CH2 groups may be
replaced by 0, NH, NMe, NEt, NHCO, CONH, NHCOO, NA' COO and/or CH groups nay
be replaced by N and/or, in addition, 1-7 H atons may be replaced by F, C,
OH and/or NH2, or cyclic al kyl haying 314 C atons, A"denotes unbranched or
branched al kyl haying 1-6 C atons, Hal denotes F, Cl, Br or |, denotes 0, 1,
2, 3 or 4, and pharmaceutically usable salts, tautoners and stereo isoners

th f, includi | Xt t h, f i |1 tios. 7.Co d di t

G'ai m 1 sel oBHBAT PRGNS VBRBEIAS (RSN HRGIDr T (KR & A+
2~ Ami no- 612 - e ras ol b o A

i[soi rrPdgloi > 2_39{%‘:@[@?2%@?2}%@%] LGk 8hd Pufifidd by chromatography

[ 2- Ani no- 645{felvetres- Phdde)dr oxynet hyl ) phenyl ] qui nazol i n- 4-
yl 1'i soi ndol i N

[ 2- Ami no- 612- C?ﬁg&ﬁté‘?rha&g}@ %@;%ﬁ@ﬂ%fqﬂi-%ﬂw Qisqingglp-2-carbonyl)quina-

i soi ndol i n- 2zyliMBtyIps difluorobenzyl 2-aminoethyl carboxylate;
LC-MS retention time: 1.68 min;
"H NMR (400 MHz, DMSO-ds/TFA-d+) & [ppm] 8.10 (s, 1H), 8.06 (dd, J = 8.7,
1.9, 1H), 7.90 (d, J = 8.7, 1H), 7.59 (dd, J = 11.3, 8.2, 1H), 7.48 — 7.39 (m,
2H), 7.38 — 7.28 (m, 2H), 7.25 (d, J = 7.0, 1H), 5.06 (s, 2H), 5.05 (s, 2H), 4.89
10 (s, 2H), 4.30 — 4.24 (m, 2H), 3.17 — 3.11 (m, 2H).

2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-6-y(]-4,5-difluoro-
benzyl 2-dimethylaminoethyl carboxylate ("A120")

15

20

25 200 mg of 1,1'-carbonyldiimidazole are dissolved in 10 ml of pyridine and
cooled to 0° C. A solution of 500 mg of [2-amino-8-{4,5-difluoro-2-hydroxy-
methylphenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone dissolved in
10 ml of pyridine is added. The mixture is subsequently stirred at 0°C for 2 h
and at 25°C for 2 h. 200 mg of 2-(dimethylamino)ethanol and 200 ul of 1,8-

30 diazabicyclo[5.4.0]undec-7-ene are then added, and the mixture is stirred at

25°C for a further 18 h. The mixture is added to 250 ml of 1 N HCI, neutralised

using bicarbonate solution and washed 3 times with 150 ml of dichloro-



"A4" [ 2- Am no-6-[4-fluoro-2-(hydroxymnet hyl ) phenyl ] gui nazol i n-4-
yl ]1 soi ndol i n-2-yl net hanone " A5"

[ 2- Am no- 645-f | uor o- 2- (hydr oxymet hyl ) phenyl ] qui nazol i n- 4-
yflisoi ndolin-2-yl met hanone

[ 2- Ami no- 644, 5-di f| uor o- 2- (hydr oxynet hyk9éphenyl | -

gui nazol i n-4-yl ]isoi ndol i n-2-yl met hanone "AT

[ 2- Am no- 612- (hydr oxymet hyl ) - 4, 5- di net hoxy-

ey G ool el B L] 2 LGNS, 208 L e 50 vt
D e 1SS e A0 S BE 8 evaporatea tocryness i
di f | uor ophenybtugai Tize cdsiduetisydissaiodd dol innl-f dirhetityhaulfoxide aad'purified by
(2- A no- 642 ( ¢4 B ESHY Ve AQk TRy Pheny 1)
5 Yield: 90 mg (14%) of 2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)quina-
zolin-6-yl]-4,5-difluorobenzyl 2-dimethylaminoethyl carboxylate.
LC-MS retention time: 1.71 min;
'H NMR (400 MHz, DMSO-ds/TFA-d4) & [ppm] 8.05 (m, 2H), 7.85 (d, J = 9.4,
1H), 7.66 — 7.58 (m, 1H), 7.56 — 7.48 (m, 1H), 7.45(d, J =7.2, 1H), 7.39 —
10 728 (m, 2H), 7.26 (d, J = 6.9, 1H), 5.04 (s, 2H), 5.02 (s, 2H), 4.85 (s, 2H), 4.38

— 4.34 (m, 2H), 3.44 — 3.38 (m, 2H), 2.54 (s, 6H).

[2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4,5-difluorophenyl]-
methyl di-tert-butyl phosphate ("A121")

15
a) Di-tert-butyl phosphate
+ o /\(0/\r
o\P,o>< KOO0 —— o
] O 10
20 OH HO

5.6 g of potassium permanganate are added in portions to a solution of 10 ml
of di-tert-butyl phosphite and 3 g of potassium hydrogencarbonate in 50 mi of
water at 0°C. The mixture is then allowed to warm to 25°C and is stirred for

25 1 h. The mixture is subsequently heated at 60°C for 15 min, and the precipi-
tate is filtered off. The product is precipitated out by acidification of the filtrate
by dropwise addition of concentrated hydrochloric acid with ice-cooling. The
product is filtered off, washed with 5 ml of water and dried over phosphorus
pentoxide in vacuo; yield: 6.3 g (63%) of di-tert-butyl phosphate.

30



qui nazol i n-4-y1)-(1, 3-di hydroi soi ndol - 2- yOret hanone "A11"

(2- Ami no-6-{2-[ (et hyl met hyl am no) nmet hyl ] -5-fl uor ophenyl}-

qui nazol i n-4-y1)-(1, 3-di hydr oi soi ndol - 2- Aret hanone "Al 2"

[ 2- Ami no- 6- ( 2- di et hyl am nonet hyl phenyl ) qui nazol i n-4-y1] -

(1, 3-di hydr oi soi ndol- 2-yOrnet hanone " Alg

[ 2- Am no- 6- (2-{[ (2- hydr oxyet hypnet hyl am nol net hyl | -
phenyl ) qui nazol i n-4-y1]- (1, 3-di hydr oi soi ndo1- 2- yChethanone "Al4"
[ 2- Ami no- 6- (2 {[(2-h drox ethypethylan1no met hyl } enyl)-

qui nazol i n- 4by1] - (Ie agy BiossIm dirier-by ﬂ\%‘tqwha " A15"

[ 2- Am no- 6- (2-{[ et hyl - (2- hydr oxyet hypam no] et hyl ) - 5-

fl uorophenyl ) qui nazol i n-4-y1]-(1, 3-di hydroi sjpoi ndol-2-y1)- mnethanone "Al6"
[ 2- Ami no- 6- ( 2- [ ephyl - roxye(ﬁYDan1no] thyl)-4-

fl uorophenyl)q \pfazol’r n-4-yl NWI hydroi phdol 2- /o\nml\pﬁnoﬁ AL7"

5

10

15

20

25

30

X o™ 5< 2 d
41.9 mi of tetra-n-butylammonium hydroxide (20% solution in water) dissolved
in 50 ml of water, and 6.8 g of di-tert-butyl phosphate (75%), dissolved in 5 mi
of acetone, added dropwise with stirring and ice-cooling. The solution obtained
is lyophilised; yield: 14.6 g (99%) of tetrabutylammonium di-tert-butylphos-
phate (content about 40%).

c) [2-Amino-6-(2-chloromethyl-4,5-difluorophenyl)quinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone

50 ml of thionyl chloride are added to 2 g of [2-amino-6-(4,5-difluoro-2-
hydroxymethylphenyl)quinazolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone,
and the mixture is stirred at 25°C for 1 h. The mixture is subsequently evapo-
rated to dryness in vacuo, the residue is taken up a further twice with 50 ml of
dichloromethane each time, and the mixture is again evaporated to dryness in
vacuo.

Yield: 2.2 g (97%) of [2-amino-6-(2-chloromethyl-4,5-difluorophenylyquinazolin-
4-yl]-(1,3-dihydroisoindol-2-yl)methanone;

LC-MS retention time: 2.33 min.



[ 2- Ami no- 6- ( 2- {[ bi s- (2- hydr oxyet hyDam noi net hyl } phenyl ) -
qui nazolin-4-y1]-(1, 3-di hydroi soi ndol- 2- yonet hanone "A18"
{2- Am no- 642-(tert-butyl am nomet hyl ) phenyl | qui nazol i n- 4-
y1) - (1, 3-di hydr oi soi ndol - 2- yOret hanone " A19"

{2- Am no-6-[2-(tert-butyl am nonet hyl) - 444g uor ophenyl | -
qui nazolin-4-y11-(1, 3-di hydroi soi ndol- 2- Anet hanone " A20"
{2- Am no- 642- (tert butyl am nonet hyl ) - 5-f | uorophenya-

qui nazol i n- 4-
{2- Am no- 6- [
ynqui nazolin
2-{2-[2-Amin

(1, 3-di hydroi soi ndol- 2- Anet hanone "

(1ol {2-52:1%11Iam%ﬁwmglmﬁeaﬁmomd)ﬁwmplnsﬁ Y14 5-difluoro-
2- A 210 "A22"
gharphusty abiartpas i % car bonyhe

qui nazol i n- 6- ypenzyl am no} acet am de '
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800 mg of tetrabutylammonium di-tert-butylphosphate are added to 270 mg of
[2-amino-6-(2-chloromethyl-4,5-difluorophenyl)quinazolin-4-yi]-(1,3-dihydro-
isoindol-2-ylymethanone dissolved in 20 m) of acetonitrile, and the solution
obtained is heated at 80°C for 2 h. After cooling to 25°C, undissolved material
is filtered off, and the filtrate is evaporated to dryness in vacuo. The residue is
dissolved in 1 mi of dimethyl sulfoxide and purified by chromatography
(reversed phase).

Yield: 1.3 g (46%) of [2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-4,5-
difluorophenyllmethyl di-tert-butyl phosphate;

LC-MS retention time: 2.47 min;

'H NMR (500 MHz, DMSO-de/TFA-d+) & [ppm] 8.13 (d,J=1.8, 1H), 8.07 (dd, J
=86, 1.8, 1H), 7.89 (dd, J = 8.9, 2.8, 1H), 7.55 (dd, J = 11.4, 8.3, 1H), 7.46 —
7.39{m, 2H), 7.32 (dt, J = 14.7, 7.1, 2H), 7.24 (d, J = 7.3, 1H), 5.06 (s, 2H),
4.84 (dd, J = 21.2, 12.8, 4H), 1.31 (s, 18H).



[ 2- Am no- 6- ( 2- cycl opr opyl am nonet hyl phenyQOqui nazol i n- 4-

y1l] - (1, 3-di hydroi soi ndol- 2- yOnet hanone " A24"

[ 2- Am no- 6- ( 2- cycl obut yl am nonet hyl phenyQqui nazol i n- 4-

y1] - (1, 3-di hydr oi soi ndol- 2- yOret hanone "A25"

[ 2- Ami no- 6- ( 2- pyrrolidin-1-yl met hyl phenyfgqui nazol i n-4-y1] -

(1, 3-di hydr oi soi ndol- 2-yl ) nmet hanone " A26"

{2- Am no-612-( 2- et hyl pyrrolidi n-1-yl net hyl ) pheny1] -

qui nazol i n- 4- Ez (1, 3-di hydroi soi ndol- 2- ndethanone "

{ 2- Ani no- 612{9(/- -H\mnooéyﬁwngmlmﬁ-mawmrm Jounazelind-ytl-4,5- dlfluorophenyll-

oo DA AR Ot e

qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol - 2- Anet hanone " A29"
{2- Am no- 642- (3-am nopyrrolidin-1-yl methyhphenyl] -

qui nazolin-4-y1}-(1, 3-di hydroi soi ¢ 2- YO net hanone " A30"

{2- Am go- 612- (2, 5- @ net hyl pyrroli -yl met hyDphenyl | - @

F 0 N
g “

I

i N//'\NH
0=P—0Q

. " 'S X

1.3 g of [2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
' phenyllmethyl di-tert-butyl phosphate are stirred at 25°C for 1 h in 20 m| of tri-
15 fluoroacetic acid. The mixture is evaporated at 25°C in vacuo, and the residue
is taken up in 100 ml of water. The pH is adjusted to 6 using bicarbonate solu-
tion, and the precipitate formed is filtered off. Drying at 40°C in vacuo gives
product.
Yield: 1.3 g (46%) of [2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4,5-
20 difluorophenyllmethyl dihydrogenphosphate;
v LC-MS retention time: 2.47 min;
| 'H NMR (500 MHz, DMSO-ds/TFA-d1) & [ppm] 8.04 (d, J = 1.8, 1H), 8.01 —
7.97 (m, 1H), 7.81 (d, J = 8.6, 1H), 7.51 (dd, J = 11.2, 8.4, 1H), 7.34 (dd, J =
11.4,7.9, 2H), 7.29 - 7.20 (m, 2H), 7.18 (d, J = 7.3, 1H), 4.98 (s, 2H), 4.83 (s,

25 oH), 475 (d, J=7.3, 2H).

30



qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol- 2- yOret hanone "A31"

{2- Am no-612- (3, 3-di fl uoropyrrolidin-1-yl nethyl)phenyll| -

qui nazolin-4-yl1)-(1, 3-di hydroi soi ndol- 2- Aret hanone " A32"

{2- Am no-6124(S) - 3-fl uoropyrrolidin-1-yl methyDphenyqg-

qui nazol i n-4-y1)-(1, 3-di hydr oi soi ndol - 229001et hanone " A33"

{2- Am no-612((S) - 2- met hyl pyrrolidin-1-yl met hyDphenyl ] -

qui nazolin-4-yl1}-(1, 3-di hydroi soi ndol- 2- yOnet hanone A34"

{2- Am no-612- ( 2\2rret pyrrolidin-1-yl nethyl) X

qui nazol i n- 42 y&} m1n%4di ingwd-pakenyaveaRaliy é/|] bifiorophenyljmethyl

{2- Am no- 6- [ hpyrrolidin-1-yl nethyl)-
phenyl ] qui naézéo%thg%ﬁs%pgfel{rgﬁggﬁydroi soi ndol - 2- yOnet hanone " A36"
{2- Ami no- 645-f| uor o- 2- (2- et hyl pyrrolidin-1-yl met hyo-

henyl na oI n- 3-di hydr oi ndol- 2- yOret hanone 211 "A37"
phenyl ] qui nazol | 4i'e¥ra{3u§ylammolnu¥m d?ét yl'phosphatey

5
\o/\/\/\/_\o/\/\/\/“

UOH\/\/\/\/ o " o~

10
12.8 ml of tetra-n-butylammonium hydroxide (20% solution in water) is dis-
solved in 20 mi of water, and 1 g of diethyl phosphate (75%), dissolved in 2 m!
of acetone, is added dropwise with stirring and ice-cooling. The solution
obtained is lyophilised.

15 Yield: 3.3 g of tetrabutylammonium diethylphosphate {content about 40%).

b) [2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4,5-difluoro-
phenylimethyl diethyl phosphate

20

N\/\/

25

30



Met hyl

2- carbonyl)q
{2- Am no- 612

1-{2-[2-am no-4 (1, 3-di hydroi soi ndol e- 2- car bonyl ) -

qui nazol i n-6-yl ] benzyl } pyrrolidi ne-2-carboxyl ate "A38"

1-{212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl) -

qui nazol i n- 6-yl poenzyl } pyrrolidi ne-2-carboxylic acid "A39"

N- Met hyl - 1- {212- am no- 4- (1, 3-di hydr oi sotmdol e- 2-

car bonyQqui nazol i n-6-yl i benzyl } pyrrolidi ne-2-car boxam de " A40"
N- ( 2- Hydr oxyet.hyl ) - 1- { 242- am no- 4- ( 1, 3- di hydr oi soi ndol e-

YR30 Oy enz L) BRI 0L 2L SBLO0KG A AR it

qui nazol i n- 44 L)xi ' Li$0I- ; SIIRAZ -1 3-di .
15, R e 5 ST P SR L A ke PRy oe 1.5 o
phenyl ] qui naissiindelR-yhmnethgrengi digenlved ni 201 01l -of agcionitrilenand thewgglution

yl'}
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{22 Am no- 61 4L QL1 nd el BE-8'18F% A7 ke 8 bR 1828-C, RINGIREOhAY Mdfeial " 4

is filtered off, and the filtrate is evaporated to dryness in vacuo. The residue is
dissolved in 1 ml of dimethy! sulfoxide and purified by chromatography
(reversed phase).

Yield: 109 mg (32%) of [2-[2-amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-
4 5-difluorophenyllmethyl diethyl phosphate;

LC-MS retention time: 2.00 min;

"H NMR (500 MHz, DMSO-ds/TFA-d1) & [ppm] 8.05 (d, J = 1.5, 1H), 7.99 (d, J
=8.6, 1H), 7.82(d, J = 8.6, 1H), 7.52 (dd, J = 11.2, 8.1, 1H), 7.40 - 7.32 (m,
2H), 7.25 (dt, J =18.5, 7.2, 2H), 7.18 (d, J = 7.2, 1H), 4.98 (s, 2H), 4.82 (s,
4H), 3.86 — 3.75 (m, 4H), 1.06 (t, J = 7.1, 6H).

The following examples relate to pharmaceutical compositions:

Example A: Injection vials

A solution of 100 g of an active ingredient according to the invention and

5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to
pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, lyophilised under sterile conditions and sealed under sterile condi-

tions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.



(1, 3-di hydroi soi ndol- 2-yl ) met hanone 1A44"

{2- Am no- 612- (net hyl et hyl am nonet hyl ) -4, 5-di f| uor o-

phenyl i qui nazol i n-4-y1)- (1, 3-di hydroi soi ndol - 2-yl ) met hanone " A45"
{2- Am no- 6[ 2- (di et hyl am nonnet hyl ) -4, 5-di f| uor opheny1] -

qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol - 22620ret hanone " A46"

{2- Am no- 642- (tert-butyl am nonet hyl ) -4, 5-di fl uor ophenyli -

qgui nazol i n-4-y1}-(1, 3-di hydroi soi ndol- 2- yOret hanone "A47"

2- Am no-6-{2-[ (tertzbutyl pet hyl am no) met hyl ] -4, 5-di f | uor o-
E)heny! } qui ng%d‘lgi"'ﬁ&rf-?i%‘%l'iﬁ%end?hygjr oi )soi nd)cl)ll- 2-y1) - methanone "A48"
[ 2- Ami no- 6- (4 Soidiibh @%@p&réﬁ’frbm i '&'ahaét%tiﬁyﬂeﬂil#ﬂ%bording to the

qui nazol i n-4-y1] - (1, 3-di hydroi soi ndol- 2- yOret hanone
{ 2- Ani no- 644 jretitibhu8:38 @ of NahieP Ry @yidz@] 28148 -glofyNaddfQp: 12 H0 and

22 A no- 6400 087 fehéelmig Fhisfeih By MREorjaR ELWERR e pi s
di f | uodophenyljustdd are!d, and-thd kolltiod-idhinad @ &0t ndat-steditkd bieiaarene

tion. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient according to the invention are mixed with

10 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
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a

15 conventional manner to give tablets in such a way that each tablet contains

10 mg of active ingredient.

Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in
20 a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

Example G: Capsules
2 kg of active ingredient are introduced into hard gelatine capsules in a
25 conventional manner in such a way that each capsule contains 20 mg of

the active ingredient.

30



"A49"  "A45"  "A50" " A45" 212 "A51"

(2- Ami no-642-[ (cycl opr opyl net hyl am no) net hyl | pheny1} -

qui nazolin-4-yl1)-(1, 3-di hydroi soi ndol- 2- yOret hanone " A52"

(2- Am no- 6[ 4, 5-di fl uor o- 2- (4- et hyl pi perazi n-1-yl net hyl ) -

phenyl ] qui nazol i n-4-y1}- (1, 3-di hydr oi sokzesdol- 2- yOret hanone " A53"
tert-Butyl (242-amno 4 (1, 3-dihydroisoindol e-2-carbonyl) -

qui nazol i n-6-y1] -4, 5-di fl uor obenzyl } bi s-car banat e " A54"

[ 2- Amino-6-(2:amn t di f |1 uor ophenyQqui nazol i n-

4-y1]-(1, 3- dlﬁﬁ?d'?' %snlg E°EF §Onet hanone " A55"

3- Am no- N- (2425 Ati6R of 1 idy oF 4H AYEUetih§ RIdIEIH &cérding to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised

under sterile conditions and sealed under sterile conditions. Each ampoule

9 contains 10 mg of active ingredient.
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car bonyl ) qui nazol i n-6-y1] -4, 5-di fl uor obenzyl } pr opi onam de " A56"

N- (212- Am no- 4- (1, 3-di hydr oi soi ndol e- 2-car bonyl) -

gui nazol i n-6-y1] -4, 5-di fl uor obenzyl}- 3-di net hyl am no- propi onam de "A57"
[ 2- Am no- 6- ( 2-di et hyl am nonet hyl-5-f | uor ophenyl) -

qui nazol i n-4-y1] - (1, 3-di hydroi soi ndol- 22840ret hanone " A58"

{2- Am no- 645-f | uor o- 2- (4- hydr oxypi pendi n- 1-yl net hyb-

phenyl ] qui nazol i n-4-y1}- (1, 3-di hydroi soi ndol- 2- yOnet hanone " A59"

(2- Am no- 644, 5-di fl uor o- 2- (2- hydr oxyet h net hyl ) phenyf | -

qui nazol i n-4-y1}- (1, 3-di hydroi soi n oi{-eé‘g;e&gf'ﬁanone " A6O"

[ 2- Am no- 6- (4, 5-di fl uoro-2-(212-(2- hydroxyet hoxy) et hoxyl -

et hoxymet hyl } phenyl ) qui nazol i n-4-y1] - (1, 3-di hydr oi soi ndol- 2-y1l)nmet hanone
"A61" (2- Amilno- pouhdy eidhefarmaulad- hydr oxyet hoxy) et hoxy-

met hyl 1phenyl } qui nazol i n-4-y1)- (1, 3-di hydroi soi ndol-2-y1)- nethanone

5

10

in which
R’ denotes H, Hal or A",
R? R3 each, independently of one another, denote H, Hal, OH or
15 OA,
R?and R® together also denote OCH,0,
X denotes OR*, O(CO)R*, O(CO)OR*, O(CO)NR*R’,
ONR*R®, OP(=0)(OH),, OP(=0)(0A"),, NR*OR®, NR*R?,
NR*CO)R®, NR*(CO)NR® or NR*(CO)OR®,
20 R* R° R® each, independently of one another, denote H, A, Y-Het or
Y-Ar,
R*and R® or
R®>and R®, together with the heteroatom to which they are bonded,
also denote a saturated, unsaturated or aromatic mono- or
25 bicyclic heterocycle which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, (CH2)sOH, (CH3),0A, (CH2),NH>,
(CH2)nCOOH, (CH2),COOA, NHCOA, NA'COA, CONHj,
CONHA, CONAA', OC(=0)(CHz),NH, and/or =0 (carbonyi
oxygen) and which may contain a further 1to 3N, O
30 and/or S atoms, and in which, in addition, an N atom may

be oxidised,



"A62" (2-Am no-6[4,5-difluoro-2-(2-(212-(2-hydroxyet hoxy) -

et hoxyl et hoxy} et hoxynet hyl ) phenyl ] qui nazol i n-4-y1}- (1, 3-

di hydr oi soi ndol- 2-y1) net hanone

[ 2- Ami no- 6- ( 2- am noxynet hyl- 4, 5-di f | uor ophenyl) -

qui nazol i n-4-y1] - (1, 3-di hydroi soi ndol- 22¢€0ret hanone "A63" "A51" 213
"A64" [ 2- Am no- 644, 5-di f| uor o- 2- hydr oxynet hyl phenyl ) qui nazol i n-
4-y1]-(1, 3-di hydroi soi ndol- 2- yOret hanone " A65"

§4§| jAm4ng g, §|1uglﬁghgxg;,|ol S%Igﬁg%gqh%cy ! bon l)ﬁéé rgﬁyz/(?rlolngbhthyl or biphenyl,
212- Am no- 4- (1, 3-di hydr ol S%'aﬂﬂ%'f wh%rf?%rmubbhﬂ:%d\aﬁmo'ne di-, tri-, tetra- or
6-yl1] -4, 5-di fl uorobenzyl (S)-2,5-d am nopent anoat e 2-12-Am no 4
pentasubstltuted by A, Hal, (CHQ),—.OA (CHz)nOH
(CH2).CN, SA, SOA, SO2A, NO,, C=CH, (CH),COOH,
5 CHQ, (CH2),COOA, CONH;, CONHA, CONAA', NHCOA,
CH(OH)A, (CH2)nNH2, (CH2)aNHA, (CH)nNAA',
(CH2)aNHSO2A, SO;NH(CH3)nNH2, SO2NH,, SO;NHA,
SO;NAA', CONH(CH,),COOA, CONH(CH2)sCOOH,
NHCO(CH3),COOA, NHCO(CH,)nCOOCH,
10 CONH(CH2)aNHz, CONH(CH,),NHA, CONH(CH2).NAA'",
CONH(CH2),CN and/or (CH»),CH(NH2)COOH ,

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

15 by A, OA, OH, phenyl, SH, S(O)nA, Hal, NO,, CN, COA,
COOA, COObenzyl, CONH;, CONHA, CONAA', SO2NHs,,
NHz, NHA, NAA', NHCOA, NHSO2A and/or =0 (carbonyl
oxygen),

A A each, independently of one another, denote unbranched or

20 branched alkyl having 1-16 C atoms, in which 1-6 non-
adjacent CH; groups may be replaced by O, NH, NMe,
NEt, NZ, S, SO, SO;, NHCO, CONH, NHCOO, NA'COOQ,
NHSO,, SO,NH and/or CH groups may be replaced by N
and/or, in addition, 1-7 H atoms may be replaced by F, Cl,
25 OH, OZ, NH,, SH and/or SZ,
or cyclic alkyl having 3-8 C atoms,

A" denotes unbranched or branched alkyl having 1-6 C
atoms,
Y denotes unbranched or branched alkylene having 1-10 C
30 atoms, in which 1-3 non-adjacent CH, groups may be

replaced by O, NH, NMe, NEt, S, SO, SO, and/or CH



(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y1]-4, 5-di fl uorobenzyl

3-di nmet hyl am nopr opi onate " A68"

2-12- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-yl]-4,5-difluorobenzyl (S)-2,6-bis-tert-butoxycarbonyl- am nohexanoate
"A69"  212- Am no- 4- (1, 3-di hydr oi soi ndol @62- car bonyQqui nazol i n- 6-yl ] benzyl
(S)-2,6-bis-tert-butoxycar bonyl am nohexanoate "A70"

242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyQqui nazol i n- 611] - 4-fl uor obenzyl
(S)-2,6-bis-tert-butoxycarbon Ian1n he anqgat e, " A70a" . +.[.2- Am 4

(1, 3- di hydr oi soi ndol e- 2- caQHBﬁFdB {SP 8%W§1Fn9%§ H\?%ﬂﬁ?%Aghgil
(S)-2-tert-but oxycar bonyl agtdiis BraybeRédnitab W@F@Haérﬁi/om%,

2-12- Ami no-4-(1,3 dlhydr0|50|ndole 2- carboné gui nazol i n-

6-yl]-4,5- difl uoMpdhzyl ( Spnotesuntirancheshexbranghed atky! having 1-10 C
atoms, in which 1-3 non-adjacent CH; groups may be

S replaced by O, NH, NMe, NEt, S, SO, SO, and/or CH
groups may be replaced by N and/or, in addition, 1-5 H
atoms may be replaced by Ar, Het, F, Cl, OH and/or NH;,
or cyclic alkyl having 3-8 C atoms,

Z denotes -COW, -COOW, -CONWW' -SOW or -SO,W,
10 Hal denotes F, Cl, Bror I,

m denotes 0, 1 or 2,

n denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable salts and stereocisomers thereof, including
mixtures thereof in all ratios.
15
2.  Compounds according to Claim 1 in which
R? R® each, independently of one another, denote H, Hal or OA",
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
20
3. Compounds according to Claim 1 or 2 in which
R* R% R® each, independently of one another, denote H or A,
and pharmaceutically usable salfs, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
25
4. Compounds according to one or more of Claims 1-3 in which
X denotes OR*, O(CO)R*, O(CO)OR*, O(CO)NR*R?,
ONR*R®, OP(=0)(0OH),, OP(=0)(OA"),, NR*OR®, NR*R?,
NR*(CO)R®, NR*(CO)NR?®, NR*(CO)OR®, 1-A-piperazin-4-
30 yl-COO,
piperidin-1-yl, pyrrolidin-1-yi, piperazin-1-yl, 1,2-oxazinan-2-
yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl, hexahydro-



"A72"  242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-y1l]-4-fluorobenzyl (S)-2,6-diam nohexanoate "A73"

212- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-ypenzyl
(S)-2,6-di am nohexanoat e

212- Am no- 441, 3- di hydr oi soi ndol e- 2- car b2rtyOgui nazol i n-

6-y1l] -4, 5-di fl uorobenzyl (S)-2-am no-6-dinethylam no- hexanoate

2-12- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- carbonyl)qU|nazoI|n-

6- yl] 4,5-di fl uorobenzyl 2-am nt,anoat e

214 FA75e 242- Anino-4 ( 1. BYTIDEM Sr SRAelnd Z2ach BNk Haﬁ%ﬁﬁ’fed &
6-y1] -4, 5-di fl uorobenzyl (Slord-{@r br RLBSHERPBNHERT MTEH,),OH, (CH2).0A,

(CH2)nNH>, (CH2),COOH, (CH;),COOA, NHCOA, NA'COA,
CONH,, CONHA, CONAA' andfor =0,
5 and pharmaceuticaily usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
A A each, independently of one another, denotes unbranched
10 or branched alkyl having 1-16 C atoms, in which 1-6 non-
adjacent CH; groups may be replaced by O, NH, NMe,
NEt, NHCO, CONH, NHCOO, NA'COOQ, and/or CH groups
may be replaced by N and/or, in addition, 1-7 H atoms
may be replaced by F, Cl, OH and/or NH,,
15 or cyclic alkyl having 3-8 C atoms,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which

20 R? denotes H, Hal or A",
R? R® each, independently of one another, denote H, Hal or OA",
X denotes OR*, O(CO)R*, O(CO)OR*, O(CO)NR*R?,

ONR*R®, OP(=0)(OH),, OP(=0)(0A")2, NR*OR®, NR'R?,
NR*CO)R®, NR*(CO)NR®, NR*CO)OR?, 1-A-piperazin-4-
25 yl-COO,
piperidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl, 1,2-oxazinan-2-
yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl, hexahydro-
pyrimidinyl or morpholinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, (CH,),OH, (CH.,).0A,
30 (CHz)nNH>, (CH2).COCH, (CH,),COOA, NHCOA, NA'COA,
CONH,, CONHA, CONAA' and/or =0,

R* R® each, independently of one another, denote H or A,



propi onate "A76" 242- Am no-4- (1, 3-di hydroi soi ndol e- 2- car bonyhqui nazol i n-
6-y1l] -4, 5-di fl uorobenzyl (S)-2-am nopropionate "A77"

2- [ 2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

6-y1] -4, 5-di fl uorobenzyl 2, 2-di nethyl propi onate "A78"

2-12- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- cagdgonyl ) qui nazol i n-

6-y1ll-4,5-di fl uorobenzyl isobutyrate "A79"

242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

6-y1] -4, 5-di fl uorobenzyl propionate "A80"

242- Ami no- 4- (1, 3AdiMydr oi serablondeperdemibyrafionguanaihen, denote unbranched or

6-yl p4, 5-di fl uor obenzyl 2-te t L@ no- 2- . ropionate
"AB1"  242- Ani no- 4- (1, 3- di hﬁcﬁéﬁq%%&@ i—aﬁ&%ﬁqfﬁauﬂﬁi%ﬁn‘?%ﬂ
6-y1] -4, 5-di fl uorobenzyl 2adjEcant SHIRIrONbP Y LERaceBRy O, NH, NMe,
242- Am no- 4- (1, 3-di hydr oi soi Inﬁdol e- 2-car b%ngﬁg%ui nazol i n-
NEt, NHCQO, CONH, NHCOO, NA'COQO and/or CH groups
5 may be replaced by N and/or, in addition, 1-7 H atoms
may be replaced by F, Cl, OH and/or NH,

or cyclic alky! having 3-8 C atoms,

A" denotes unbranched or branched alkyl having 1-6 C atoms,
Hal denotes F, CI, Bror |,
10 n denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

7.  Compounds according to Claim 1 selected from the group

15
Compound Name and/or structure
No.
"A1" [2-Amino-6-[2-(hydroxymethyl)phenyllquinazolin-4-yl]-
isoindolin-2-ylmethanone
20 "A2"  [2-Amino-6-[5-fluoro-2-(hydroxymethyl)phenyljquinazolin-4-
yilisoindolin-2-ylmethanone
"A3" | [2-Amino-8-[2-(methylaminomethyl)phenyl]quinazolin-4-yl]-
isoindolin-2-ylmethanone
"A4"  |[2-Amino-6-{4-fluoro-2-(hydroxymethyl)phenyl]quinazolin-4-
25 yllisoindolin-2-yimethanone
- "AB" [2-Amino-6-[5-fluoro-2-(hydroxymethyl)phenyllquinazolin-4-
yllisoindolin-2-ylmethanone
"AB" [2-Amino-6-[4,5-difluoro-2-(hydroxymethyl)phenyl]-
quinazolin-4-yllisoindolin-2-yImethanone
30 "AT7" [2-Amino-6-[2-(hydroxymethyl)-4,5-dimethoxy-
phenyl]guinazolin-4-y|lisoindolin-2-yimethanone




y1l] -4, 5-di fl uor obenzyl
[ 2- An1no 4- (1, 3-di hydr
yl p4, 5-di f | uor obenzyl
12- Ami no- 4- (1, 3-di hydr
6-yl1] -4, 5-difl uorobenzyl
212- Am no-4- (1, 3-di hydro
6-yl1] -4, 5-di fl uorobenzyl
242- Ami no-4- (1, 3-di-hydroj

6-
2-
6-
2-

acetate "A83"
oi soi ndol e- 2- car bonyl ) qui nazol i n-

6-tert-but oxycarbonyl am no- hexanoate "A84"
oi soi ndol e- 2- car bonyl ) qui nazol i n-

6- am nohexanoat@® " A85"

i soi ndol e- 2- car bonyl ) qui nazol i n-

5-tert-but oxycarbonyl am no- pentanoate "A86"
iLsoindole-2-¢ zolin

carbopnyl) guinazo
[?,.z%{mr}%@-&%—@ﬁ@ap@yviey(gmoethoxymethyl)—tl 5-difluoro-
%’S(r)(r)' ﬁﬁlr'ﬁf%t hre r)id?llélZ -ylmethanone

yl a[Z%Anﬁﬁé-ES' [28E8- dlmethylammopropoxymethyl) -4,5-

difluorophenyljquinazolin-4-yllisoindolin-2-yimethanone

(2-Amino-6-{2-[(ethylmethylamino)methyl]phenyi}-
quinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone

(2-Amino-8-{2-[(ethylmethylamino)methyl]-5-fluorophenyl}-
quinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone

[2-Amino-6-(2-diethylaminomethylphenyl)quinazolin-4-yl]-
(1,3-dihydroisoindol-2-yl)methanone

[2-Amino-6-(2-{[(2-hydroxyethyl)methylamino]methyl}-
phenyl)quinazolin-4-yl}-(1,3-dihydroiscindol-2-yl)methanone

[2-Amino-6-(2-{[(2-hydroxyethyl)ethylamino]methyl}phenyl)-
quinazolin-4-yl]-(1,3-dihydroisoindol-2-ylymethanone

[2-Amino-6-(2-{[ethyl-(2-hydroxyethyl)amino]methyl}-5- 1
fluorophenyl)quinazolin-4-yi}-(1,3-dihydroisoindol-2-yt)-

methanone

[2-Amino-6-(2-{[ethyl-(2-hydroxyethyl)amino]methyi}-4-
fluorophenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)-

methanone

[2-Amino-6-(2-{[bis-(2-hydroxyethyl)aminojmethyl}phenyl)-
quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino—6—[2-(tert—buty|aminomethyl)phenyl]quinazolin-4;
yl}-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[2-(tert-butylaminomethyi)-4-fluorophenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone

{2-Amino-6-[2-(tert-butylaminomethyl}-5-fluorophenyfl-
quinazolin-4-yl}-(1,3-dihydroiscindol-2-yl)methanone

6-y1] -4, 5-di f | uor ob&szyl
2-{2-[2-Am no-4-(1, 3-dih
qui nazolin-6-yl]r4,5-dif
pyrrolidine-1, 2-di ¢agbox
5 IIA10||
-IIA11H
IIA12H
10
IIA13II
IIA14II'
15
lIA15"
I!A16II
20
) I IIA17II
'I'IA18I'|'
25
IIA19"
IIA20II
30 A21
B

{2-Amino-6-[6-(tert-butylaminomethyl)benzo-1,3-dioxol-5-
yllquinazolin-4-yi}-(1,3-dihydroisoindol-2-yl)methanone




242- Am no 4 (1, 3-di hydroi
6-y1l] -4, 5-difl uorobenzyl
242- Am no- 4- (1, 3-di hydr oi
6-yl] -4, 5-difl uorobenzyl
212- Am no- 4- (1, 3-di hydr oi
6-y1l] -4, 5-difl uorobenzyl

soi ndol e- 2- car bonyl ) qui nazol i n-
(S)-pyrrolidine-2-carboxylate "A89"

soi ndol e- 2- car bonyl ) qui nazol i n-
4-tert-butoxycarbonyl am nobutyrate "A90"
soi ndol e- 2- car ®nyl ) qui nazol i n-

4- am nobut yrat e di hydrochl ori de "A91"

242- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl )qui nazol i n-

O

ne-Bee-an

PSP EAIRPA RPN At b MR R TSR e

3- met hyh GRERGIRY- QWI]BBﬁiﬁanﬁﬂﬂacetamlde
| soi ndol e-2- carbonyhquinhazol i'n-

[B%mmoth—cbdbprqpybmmomejhylphgnyl)qumazolm -4-
A4 yll-(1,3-dihydroisoindol-2-yl)methanone

[2-Amino-6-(2-cyclobutylaminomethylphenyl)quinazolin-4-
yl]-(1,3-dihydroisoindol-2-yl)methanone

[2-Amino-6-(2-pyrrolidin-1-yimethylphenyl)quinazolin-4-yl}-
(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[2-(2-methylpyrrolidin-1-ylmethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroiscindol-2-yl)methanone

{2-Amino-6-[2-(2-hydroxymethylpyrrolidin-1-ylmethyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[2-(3-hydroxypyrrolidin-1-ylmethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylymethanone

{2-Amino-6-[2-(3-aminopyrrolidin-1-ylmethyl) phenyl}-
quinazolin-4-yl}-(1,3-dihydroiscindol-2-yl)methanone

{2-Amino-6-[2-(2,5-dimethylpyrrolidin-1-ylmethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[2-(3,3-difluoropyrrolidin-1-ylmethyl)phenyl}-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[2-((S)-3-fluorapyrrolidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-6-[2-((S)-2-methylpyrrolidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-ylYmethanone

{2-Amino-6-[2-((R)-2-methyipyrrolidin-1-yimethyl)phenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

{2-Amino-8-[4-fluoro-2-(2-methylpyrrolidin-1-ylmethyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

6-y1l1-4,5-difl uor
"A92"  212- Ami nor
6-y1l] -4, 5-difl uorobenzyl
212- Ami no-4- (1, 3tdi hydr
6-y1] -4, 5-di f1 uor ob&2%YyI
car bonyl anni nopr opi onat e| '
5 IIA24II
IIA25II
I'IA26II
10
HA27II
"A28"
15
llAzgll
IIA30H
IIA31 4]
20
k ||A32||
IIA33II
25
IIA34"
. "A35"
30 IIA36H

{2-Amino-6-[5-fluoro-2-(2-methylpyrrolidin-1-yimethyl)-
phenyilquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone




242- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyhqui nazol i n- 6-yl ] benzyl
(R)-3-tert-butoxy-2-tert-butoxycarbonyl anni no- propi onate "A95"
212- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyhqui nazol i n-

6-yl] -4-fluorobenzyl (R)-3-tert-butoxy-2-tert-butoxy-

car bonyl ami nopr opi onate "A96" 242- Am néll4

(1, 3-di hydr oi soi ndol e- 2- car bonyhqui nazol i n6-y1] -4, 5-di f| uor obenzyl
(R) - 2- am no- 3- hydr oxypr opi onate "A97"

242- Ani no- 4- (1, 3{diAyd 00 6525 CAT DOy i g . -
L S RgE O SR P e O T RS L BB B
242- Am no-4- (1, 31di hydro 50| nqulnazﬁhm:-ﬁab}tmyulayj}pyrscﬂdﬁnen2—carboxylate

6_y1] -4-f| uor obenzad—(R) am-ho-3-hvdroxvpropionate

242 Ami no- 4- (1, 31di AYAT ol soi ﬂndgtlgmwr‘ir&ﬂ?rﬂjﬁycﬂvf%&"iqﬂle -2-carbonyl)-
6-y1] -4-f 1 uorobenzyl ~ 2- tert - hutaxye Ak BARKh ATIYProRd Rl Sk dk RPLERAL ©

" A88"
5 "A39" N-Methyl-1-{2-[2-amino-4-(1,3-dihydroisoindole-2-
carbonyl)quinazolin-6-yllbenzyl}pyrrolidine-2-carboxamide

"A40" | N-(2-Hydroxyethyl)-1-{2-[2-amino-4-(1,3-dihydroisoindole-
2-carbonyl)quinazolin-6-yl]benzyl}pyrrolidine-2-carbox-

amide

10 "A41" {2-Amino-6-[2-(4-hydroxypiperidin-1-ylmethyl)phenyi]-

quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

"A42" {2-Amino-6-[5-fluoro-2-(4-methylpiperazin-1-ylmethyl)-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

"A43" {2-Amino-6-[4-fluoro-2-(4-methylpiperazin-1-ylmethyl)-

15
phenyllquinazolin4-yl}-(1,3-dihydroisoindol-2-ylymethanone

"A44" {2-Amino-6-[2-(methylethylaminomethyl)-4,5-difluoro-
phenyljquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)ymethanone

"A45" {2-Amino-6-[2-(diethylaminomethyl)-4,5-difluorophenyl]-

20 quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

"A46" | {2-Amino-6-[2-(tert-butylaminomethyl)-4,5-difluorophenyl]-
quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

"A4T" | (2-Amino-6-{2-[(tert-butylmethylamino)methyi]-4,5-difluoro-
phenyl}quinazolin-4-yl)-(1,3-dihydroiscindol-2-yl)-

o5 methanone

"A48" [2-Amino-6-(4,5-difluoro-2-pyrrolidin-1-yImethylphenyl)-
quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone

"A49" | {2-Amino-6-{4,5-difluoro-2-(2-methylpyrrolidin-1-yImethyl)-
phenyl]quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone

30 "A50" {2-Amino-6-[2-(2,5-dimethylpyrrolidin-1-yimethyl)-4,5-
difluorophenyllquinazolin-4-yl}-(1,3-dihydroisoindof-2-yl)-

methanone

"A99"



"A100" " A88" 242- Ammo- 4- (1, 3- di hydr oi sondol e- 2- car bonyhqui nazol i n-
6- Abenzyl 2-tert-butoxycarbonyl am no-2-net hyl propi onate 216 "A101"
212- Amino 4 (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

6-y1] - 4-fl uorobenzyl 2-am no-2-nethyl propi onate "A102" 2-[2-Amino 4
(1, 3-di hydr oi soi ndol e- 2- car bonyOqui nazoRih- 6-yl ] benzyl

2- am no- 2- net hyl propi onate "A103"

212- Ami no-4- (1, 3-di hydroi SOi ndoI e- 2- car bonyOqui nazol i n-

> 12} A no- - (1. 5. ahRgar b GRS B P oPy e SRR AR af e
quinazolin-4-yl)-(1,3-dihydroisoindol-2-yl)methanone
"A52" | {2-Amino-6-[4, 5-difluoro-2-(4-methylpiperazin-1-ylmethyl)-
phenyl]quinazolin-4-yf}-(1,3-dihydroisoindol-2-yl)methanone
5 "A53" | tert-Butyl {2-[2-amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yi]-4,5-difluorobenzyl}bis-carbamate
"AS4" | [2-Amino-6-(2-aminomethyl-4,5-difluorophenyl)quinazolin-
4-yl]-(1,3-dihydroisoindol-2-yl)ymethanone
"A55" 3-Amino-N-{2-[2-amino-4-(1,3-dihydroisoindole-2-
10 carbonyl)quinazolin-6-yli]-4,5-difluorobenzyi}propionamide
"A56" N-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yl}-4,5-difluorobenzyl}-3-dimethylamino-
propionamide
"AST7" [2-Amino-6-(2-diethylaminomethyl-5-fluorophenyl)-
15 quinazolin-4-yl]-(1,3-dihydroisoindol-2-yl)methanone
"A58" {2-Amino-6-[5-fluoro-2-(4-hydroxypiperidin-1-ylmethyl}-
phenyllquinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
"AS9" | {2-Amino-6-[4,5-difluoro-2-(2-hydroxyethoxymethyl)phenyl]-
20 quinazolin-4-yl}-(1,3-dihydroisoindol-2-yl)methanone
"AB0" | [2-Amino-6-(4,5-difluoro-2-{2-[2-(2-hydroxyethoxy)ethoxy]-
ethoxymethyl}phenyl)quinazolin-4-yl}-(1,3-dihydroisoindol-
2-yl)methanone
"AB1" (2-Amino-6-{4,5-difluoro-2-[2-(2-hydroxyethoxy)ethoxy-
o5 methyl]phenyl}quinazolin-4-yl)-(1,3-dihydroisoindol-2-yi)-
methanone
"AB2" {2-Amino-6-[4,5-difluoro-2-(2-{2-[2-(2-hydroxyethoxy)-
ethoxylethoxy}ethoxymethyl)phenyliquinazolin-4-yl}-(1,3-
dihydroisoindol-2-yl)methanone
30 "AB3" [2-Amino-6-(2-aminoxymethyl-4,5-difluorophenyl)-
quinazoiin-4-yl]-(1,3-dihydroisoindol-2-ylYmethanone




64 fl uorobenzyl "A105"

2-[2-Amino 4
(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

(tert-butoxycarbonyl net hyl - am no)acetate "A106"

2-[ 2- Ami no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

(tert-butoxycarbonyl net hyl am no) acet at e213A107" 212- Am
I no-4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n64-f | uor obenzyl
yl ] (tert-butoxycarbonyl net hyl am no)- acetate "A108" 212-Am

6-yl ] benzyl

6-y1l] -4, 5-difl uorobenzyl

A
|

nzyl

ALY - sl A D e e
(1, 3-di hydroi soi ndol e- 2- car bony @[ N8 ZMhydioisoindol-2-yl)methanone
"AB5" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl}-4,5-difluorobenzyl 3-aminopropionate
S "ABE" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl (S)-2,5-diaminopentanoate
"AB7" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl 3-dimethylaminopropionate
"AB8" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
10 6-yl]-4,5-difluorobenzyl (S)-2,6-bis-tert-butoxycarbonyl-
aminohexanoate
"ABY" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yllbenzyl (S)-2,6-bis-tert-butoxycarbonylaminohexanoate
"A70" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
15 8-yl]-4-fluorobenzyl (S)-2,6-bis-tert-butoxycarbonylamino-
hexanoate
"A70a" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl (S)-2-tert-butoxycarbonylamino-6-
00 dimethylaminohexanoate
"A71" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
{ 6-yl]-4,5-difluorobenzy! (S)-2,6-diaminohexanoate
"A72" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzyl (S)-2,6-diaminohexanoate
25 "A73" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yllbenzyl (8)-2,6-diaminohexanoate
"A73a" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl (S)-2-amino-6-dimethylamino-
hexanoate
30 "A74" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl 2-amino-4-methylpentanoate




6-yl ] benzyl nethyl am noacetate "A110"
2-[2- Am no- 4- (1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-
6-yl1] - 4-fl uorobenzyl nethyl am noacetate "Al1l" 2-[2-Ami no 4
(1, 3-di hydr oi soi ndol e- 2-car bonyl ) qui nazol i n- 6-y1]-4-fl uorobenzyl
di et hyl am noacetate "A112" 2-[2- Ami Yt 4
(1, 3-dt hydr ol soi ndol e- 2- car bonyQqui nazol i n- 6-y1]-4, 5-difl uorobenzyl
di met hyl am noacetate "A113" 2-[2-Am no 4
Ehlrrg X ﬂ'ylhgg]r (I‘)li):.gia : ';I;’é%'i'l 12.'-.[59/&\%ir;’o‘ﬂﬁ'-i(ll',?fd’lm&'l:ois%H&élé’-‘?’—'égribonyl)quinazolin-
212- Ami no- 4- (1, 31 di hydr of seiylidpbeatidusrabeany Q8y-2rardidtoxycarbonylamino-
6-yl]-4,5-difluorobenzyl | dinethylcarbamate propionate
"A76" | 2-{2-Amino-4-(1,3-dihydroisoindole-2-carbonyljquinazolin-
5 6-yl]-4,5-difluorobenzyl (S)-2-aminopropionate
"AT7" | 2-]2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl]-4,5-difluorobenzyl 2,2-dimethylpropionate
"A78" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl isobutyrate
10 "A79" | 2J2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-diflucrobenzyl propionate
"A80" | 2-{2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl 2-tert-butoxycarbonylamino-2-
methylpropionate
15 "AB1" | 2-{2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl]-4,5-difluorobenzyl 2-amino-2-methylpropionate
"A82" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl acetate
20 "A83" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
8-yl]-4,5-difluorobenzyl 6-tert-butoxycarbonylamino-
hexanoate
"A84" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl]-4,5-difluorobenzyl 6-aminohexanoate
25 "A85" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yl}-4,5-difluorobenzyl 5-teri-butoxycarbonylamino-
pentanoate
"AB8B" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl| 5-aminopentanoate
30 "A87" 2-{2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)-
quinazolin-6-yl]-4,5-difluorobenzyl} 1-tert-butyl (S)-
pyrrolidine-1,2-dicarboxylate




217 "Al15" 2-[2-Amino 4 (1, 3-di hydroi soi ndol e- 2- car bonyl ) qui nazol i n-
6-y1l] -4, 5-di fl uorobenzyl (2-dinmethylam noethyl)carbanmate "A116"

242- Ami no- 4- (1, 3- di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n-

6-y1] -4, 5-di fl uorobenzyl 4-nethyl pi perazi ne-1-carboxylate "A117"
2-[2-Ami no 4 (1, 3-di hydroi soi ndol e- 2- cazkonyl ) qui nazol i n-

6-y1l] -4, 5-di fl uorobenzyl (2-am noethyl)carbamte "A118" 2-[2-Amno 4
(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y1]-4, 5-di fl uorobenzyl

- - honvl-am-nont hyvl cearhavyvyl At

2-tert-butoxycar bofgpas "2-[2-Amino-4-(1, 3 dihydroisoindole-2-carbonyl)quinazolin-

6-yl]-4,5-difluorobenzyl (S)-pyrrolidine-2-carboxylate

"A89" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl 4-tert-butoxycarbonylaminobutyrate

5 "A90" | 2-{2-Amino-4-(1,3-dihydroisoindole-2-carbonylquinazolin-
6-yl]-4,5-diflucrobenzyl 4-aminobutyrate dihydrochloride

"A91" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl 3-(tert-butoxycarbonylmethyl-

amino)propionate

10 "A92" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

6-yl]-4,5-difluorobenzyl 3-methylaminopropionate

"A93" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl (R)-3-tert-butoxy-2-tert-butoxy-

carbonylaminopropionate
15

"A94" | 2-{2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
B-yllbenzyl (R)-3-tert-butoxy-2-tert-butoxycarbonylamino-

propionate

"AG5" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-

00 6-yl]-4-fluorobenzyl (R)-3-tert-butoxy-2-tert-butoxy-
carbonylaminopropionate

"A96" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl (R)-2-amino-3-hydroxypropionate

"AQT" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

05 B-yllbenzy! (R)-2-amino-3-hydroxypropionate

"A9B" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
8-yi]-4-fluorobenzyl (R)-2-amino-3-hydroxypropionate

"A99" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzy| 2-tert-butoxycarbonylamino-2-methyl-

30 propionate

"A100" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-

8-yllbenzyl 2-tert-butoxycarbonylamino-2-methylpropionate




"A119" 2-[2-Amino 4 (1, 3-dihydroisoindol e-2-carbonyl ) qui nazol i n-

6-y1l] -4, 5-di fl uorobenzyl 2-am noethyl carboxylate "Al 20" 242- Amino 4
(1, 3-di hydr oi soi ndol e- 2- car bonyl ) qui nazol i n- 6-y1] -4, 5-di fl uorobenzyl

2- di met hyl am noet hyl carboxyl ate "Al 21"

[ 242- Ami no- 4- (i soi ndol i ne- 2- car bonyOQqui AHzol i n- 6-y11- 4, 5-

di fl uorophenyl ] nmethyl di-tert-butyl phosphate "Al 22" [ 242- Amino 4
(isoindoIine-2-carbonyCﬂuinazoIin 6-yl1l] -4, 5- difluorophenyl ynet hyl

noa- (st ndol | heoi Gl parge T Rasal PO BRIl 4 2 A PGBy BBHBRG i hy!
di et hyl phosphat ¢ : 6-yi]-4- fluorobenzyl 2-amino-2-methylpropionate
"A102" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yllbenzyl 2-amino-2-methylpropionate
5 "A103" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzyl 2-tert-butoxycarbonylaminoacetate
"A104" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzyl aminoacetate
"A105" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
10 6-yl]-4,5-difluorobenzyl (tert-butoxycarbonylmethyl-
amino)acetate
"A106" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]benzyl (tert-butoxycarbonylmethylamino)acetate
"A107" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
15 6-yl]-4-fluorobenzyi (tert-butoxycarbonylmethylamino)-
acetate
"A108" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl methylaminoacetate
20 "A109" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl}quinazolin-
6-yllbenzyl methylaminoacetate
"A110" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4-fluorobenzyl methylaminoacetate
"A111" | 2-[2-Amino-4-(1,3-dihydroisocindole-2-carbonyl)quinazolin-
o5 6-yl]-4-fluorobenzyl dimethylaminoacetate
"A112" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl dimethylaminoacetate
"A113" | 2-[2-Amino-4-(1,3-dihydroiscindole-2-carbonyl)quinazolin-
8-yl]benzyl dimethylaminoacetate
30 "A114" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzy| dimethylcarbamate




and pharmaceutically usable salts, tautomers and stereoi soners thereof,

I ncl uding mxtures thereof in all ratios. 25Process for the preparation of
conmpounds of the formula | according to Clainms 1-7 and pharmaceutically
usabl e salts, tautonmers and stereo-isoners theref, characterised in that a)
a conmpound of the formula Il 218 ina2which Rl, -2, 1-< R3 and X have the
meani ngs indicated in daim1l, R denotes an am no-protecting group, and A"

has the nmeaning indicated in daiml, is reacted with a conpound of the
formula Il Y3Si -N=eCr-N-Si Y3lii inwhich Y denotes i

atoms, or b) a conmgs\i®d pR-[Rraminsrfull #-ditrydroisoindole-2-carbonyijquinazolin-
6-yl]-4,5-difluorobenzyl (2-dimethylaminoethyi)carbamate

"A116" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl 4-methylpiperazine-1-carboxylate
5 "A117" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzyl (2-aminoethyl)carbamate

"A118" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-diflucrobenzyl 2-tert-butoxycarbonylaminoethyl

carboxylate

10 "A119" | 2-[2-Amino-4-(1,3-dihydroisoindole-2-carbonyl)quinazolin-
6-yl]-4,5-difluorobenzy! 2-aminoethyl carboxylate
"A120" | 2-{2-Amino-4-(1,3-dihydroisoindole-2-carbonylyquinazolin-
6-yl]-4,5-difluorobenzyl 2-dimethylaminoethyl carboxylate
"A121" | [2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl]-4,5-
15 diflucrophenyl]methyl di-tert-butyl phosphate
"A122" | [2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yl}-4,5-
difluorophenylimethyl dihydrogenphosphate
"A123" | 2-[2-Amino-4-(isoindoline-2-carbonyl)quinazolin-6-yi]-4,5-
20 difluorophenyllmethyl diethyl phosphate
( and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
o5 8.  Process for the preparation of compounds of the formula | according to

Claims 1-7 and pharmaceutically usable saits, tautomers and stereo-
isomers theref, characterised in that '
a)

a compound of the formula Il

30



219 in which Rl has the nmeaning indicated in Claim1, and Hal denotes

brom ne or i odine, in which X, R2 and R3 have the neanings indicated in
Claim1l, and L denotes a boronic acid or boronic acid ester radical, and/or
a base or acid of the formula | is converted into one of its salts. 9.

Medi caments conprising at | east one conpowund according to Caim1l-7 and/or
phar maceutically usable salts, tautonmers and stereoisoners thereof,
including mxtures thereof in all ratios, and optionally excipients and/or
adj uvants. 20 10. Conpounds of the fornula | according t§1CIain11-10, and
pharmaceutically usable salts, tautoners and stereg S t hereof,
including m xtures thereof in all ratios, for he treatnent or
prevention of tunour diseases, vira dlseases nosuppression in 25
transpl ants, inflamation- |nduced olseases i I brosis, diseases
associ ated w th angi ogenesi s, | ; 7 aut oi mmune di seases,

i schaem a, fibrogenetic di ffa ot i on of nerve regeneration,
for inthbiting the growth of c ‘*cés and tunpur netasta30ses,
for the protection of normnal ity caused by chenntherapy,

aggregation is a principal cauXal factors 1IN-MBdi canents conprising at

| east one conpound according to Caim51-7 ahld/ or pharmaceutical ly usable
salts, tautoners and st r oi som ers thereof, including m xtures thereof in
al | rati os, and at e further nedi carrent active ingredient. 12. Set

(ki ) “consi sting of wcfa;ahéaaa%ﬁa%tﬂé)ﬁr@bﬁmg%f.ﬁ%stemn@iﬁma of a

conmpoung according to
R denotes an amino-protecting group,

and
A" has the meaning indicated in Claim 1,

is reacted with a compound of the formula lil

15
Y3Si-N=C=N-SiY3 il
in which
20 Y denotes alkyl having 1-4 C atoms,
or
b)
o5 a compound of the formula IV
N
0 R
Hal
XN v
30
{/[\
N NH,



and/ or pharmaceutically usable salts, tautoners and stereoisoners thereof,
I ncl uding mxtures thereof in all ratios, and (b)an effective anount of a
further nedi cament active ingredient. 15 13. Conpounds of the formula I
25 in which Ridenotes H Hal or A", R2, R3each, independently of one

anot her, denote H, Hal or QA", XdenotesZ®®N 0(CO R4, 0(C0)0R4, 0(CO) NRARS,
300ONR4R5, NRAORS5, NR4AR5, NR4(CO R5, NR4A(CO NR5, NR4(Q0)ORS5,

1- A- pi perazi n-4-yl -000, 221 piperidin-21-yl, pyrrolidin-1-yl,

pi perazin-1-yl, 1,2-oxazi - 2t 1,2, 5- Lagl v

1, 3- oxazi nan- 3-yl, hexi'hvgf%@pér P%# menryr%ag}n%ﬂl)c%ﬁqqﬁwl%uﬁgch of which is
unsubstituted or nono- gndiHalodehbtssthsmihdiotibdie Hal , A, (CH2) nOH,

(CH2) n0OA, 5(CH2) nNH2, (CH2)nCOOH, (CH2) nCOOA, NHCOA, NA' COA, CONH2, GONNA,
CONAA' and/or =0, denotes an am no-protecting group,

is reacted with a compound of the formula V
5 R2

R3

10

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

and L denotes a boronic acid or boronic acid ester radical,

and/or a base or acid of the formuta | is converied into one of its salts.
15 ‘
9.  Medicaments comprising at least one compound according to Claim
1-7 and/or pharmaceutically usable salts, tautomers and stereoisom-
ers thereof, including mixtures thereof in all ratios, and optionally
excipients and/or adjuvants.
20
10. Compounds of the formula | according to Claim 1-10, and pharma-
ceutically usable salts, tautomers and stereoisomers thereof, includ-
ing mixtures thereof in all ratios, for use for the treatment or preven-
tion of tumour diseases, viral diseases, for immunosuppression in
25 transplants, inflammation-induced diseases, cystic fibrosis, diseases
associated with angiogenesis, infectious diseases, autoimmune dis-
eases, ischaemia, fibrogenetic diseases,
for the promotion of nerve regeneration,
for inhibiting the growth of cancer, tumour cells and tumour metasta-
30 ses,
for the protection of normal cells against toxicity caused by chemo-
therapy,



R4, R5each, independently of one another, denote Hor A A A each,

I ndependently of one anot her, denote unbranched or 10branched al kyl havi ng
1-16 C atons, in which 1-6 non- adjacent CH2 groups may be replaced by O,
NH, NMe, NEt, NHCO ~ CONK NHCOO, NA' COO and/or CH groups may be repl aced by
N and/or, in addition, 1-7 H atons may RB¥® replaced by F, C, OH and/or NH2,
150r cyclic alkyl having 3-8 C atons, A'denotes unbranched or branched

al kyl having 1-6 C atons, Hal denotes F, C, Br or I, denot es
0,1, 2, 3or 4 fgpgest?ela%tﬁwetn?%{;S%Eaasésoinzélhich incorrect protein folding or

aggregation is a principal causal factor.

11. Medicaments comprising at least one compound according to Claim
5 1-7 and/or pharmaceutically usable salts, tautomers and stereoisom-
ers thereof, including mixtures thereof in all ratios, and at least one

further medicament active ingredient.

12. Set (kit) consisting of separate packs of
10 (a) an effective amount of a compound according to Claim 1-7
and/or pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios,

and
(b) an effective amount of a further medicament active ingredient.
15
13. Compeounds of the formula I
R‘I
20
(
]
25 S
in which
R denotes H, Hal or A",
R? R? each, independently of one another, denote H, Hal or QA",
X denotes OR*, O(CO)R*, O(CO)OR*, O(CO)NR*R?,
20 ONRR®, NR*OR®, NR*R®, NRYCO)R®, NRY(CO)NR?,

NR*(CO)OR?®,
1-A-piperazin-4-yl-CQQ,



10

15

20

25

30

R* RS
A A

All
Hal

n

221

piperidin-1-yl, pyrrolidin-1-yl, piperazin-1-yl, 1,2-oxazinan-2-
yl, 1,2,5-oxadiazinan-2-yl, 1,3-oxazinan-3-yl, hexahydro-
pyrimidinyl or morpholinyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, (CH2),OH, (CH2),0A,
(CH2)nNHz, (CH2),COOH, (CH2),COOA, NHCOA, NA'COA,
CONHz, CONHA, CONAA' and/or =0,

denotes an amino-protecting group,

each, independently of one another, denote H or A,

each, independently of one another, denote unbranched or
branched alkyl having 1-16 C atoms, in which 1-6 non- .
adjacent CH; groups may be replaced by O, NH, NMe,
NEt, NHCO, CONH, NHCOO, NA'COO and/or CH groups
may be replaced by N and/or, in addition, 1-7 H atoms

may be replaced by F, Cl, OH and/or NHz,

or cyclic alkyl having 3-8 C atoms, |

denotes unbranched or branched alkyl having 1-6 C atoms,
denotes F, Cl, Brorl,

denotes 0, 1, 2, 3 or 4,

and salts thereof.



