-1(a)- wWObEAkAZI NES W TH ANG OGENESI S | NHI BI TI NG ACTI VI TY 1/Eb38/00764
invention relates to the use of phthal azine derivatives - alone or In
conbination with one or nore other phar neceut i cal | y active conpounds - for
the treatnent especially of a proliferative disease, such as a tunour -
di sease, a nethod for the treatnent of such disease in anipals, —especiatdy

in humans, i APENRSQIPE ANUCORANES PSP T TING ADEIVATY N ToOBIPHERT HASOBEMI { h
one or nore other pharmaceutically active conpounds - for nmapgflad:dre of ;a

phar maceuti cal preparation (nedicanment) for the treatnent -espectattyof—-a
proliferatjve disease, such as a tunour; to certain of these conpounds for

use in t hel 1% BYERHRelftes odexhp HhRiage s R SSdproceRsaadw (hRARRaatiqnthereot,
derivativegg agg_whéﬁan RAEYBBEIReSorbBEsst BE R PRAMBhi Oftht hgﬁﬁﬂfor apisr&gg%gg,%@ sk O

the invention Two processes, the de novo formation of vesse .

di f f er ent itBefE8G—&AIG $dD camdEElipE WEh caRdir srtraStheriphatmecatiicallyastivg cembr yo
(vascul og:&ﬁﬁ ). t W 0f ne ! A els.fro LSt

bl ood vesse sbﬁarfg?%geetﬁ%g?lé@, ”%r gfaf} g%\% %gcgﬁfélrhhﬁ‘f%%’ggevé%técpr{n%bn?]t%ﬁ&?rhde'%sa’ a
vascul ar swusthedscrdhe dreatragniaf gactsdiaagsd insmimaals, dspEoilip it hyrhasse sndithe ese of

vessel formation (neovascularizatian) .also occur in t adul t body,  for.
exanpl e d@¥H§ (f%épc?’f@rqs'f P10aF Ce e =tie gt ge Brrmﬁkﬁé}gerh‘éﬂéir iﬂﬁg?u%a&a?twé‘
ot her handontoduntiberfepfatuBeRses: AERaKAERMILIES TPaRITICIERGENHR For the
deregul at ed angi ogenesi s, for exanple retinopathies, psoriasis,

haenmangi oﬁf%’%@gﬂ*ﬁ,sﬁ‘?ﬁﬁ‘ﬁ’éﬁbf‘*éﬁ?&,e‘%ﬁﬁs HeFpicastt AR Sd¢E’Ys (solid tunours).
The conpl ex processes of vascul ogenesi s and angi ogenesi s have been found to
invol ve a whol e range of nol ecul es, especially angiogenic growth factors
and t hei r Zafdstoyadiaths B¥eliasrs, as wel | as cel | adhesion nol ecul es.

Recent findings show that at the centre of the network regulating the
gromh and differentiation of the vascular systemand its conponents, both
duri ng enbryopiccesiase ingpfenevind atomsil vegraatforadiifzisntiaing srelcthatherstiefsr

pat hol ogi cgl_. a& |88 4 ?d".i seases, .lies the angiggenic factor knawn as
"Vascul ar %I’:'Hé%t‘%g? |na‘f‘“&'% g\%f CPRACTHIY EEVERRT =R oﬂg W TR §T OB PR
recept or s veseds Broai existir@ Hlomt vadszis @Engingdenddis) Calel inBivaddog Yhé dedhidehatild 96
and t he referqnces cite t.he{ei n?]. o . . . ,
vascular systems Or animal organs and lissues. Transient phases of new vessal formation
{(neovascularization) also oceur in tha aduli body, for example during the manstrual cycls,

aregnancy, or weund healing.

T om b ca nplen e m e ok ol - - R N 3 P . HE S e ta A s vy emn H
wnins cinarnand, anumraae of diosss2 are Xnown io 53 2sansiatsd Wi darsouiated
[ o] H R S T . H : P v — 4
ANCITESNBSIS, 0r XA T3 TELNCTAINISS, $3L1I85i8, haamar‘.g:ccxas-.cma, TRSMANGICTE,
-

- o lemrmbim dinm s ma Cremlid by i e
NG NesrIasuc 2i3333388 (3CHG TUITCWrE;,

Recent findings show that at the cantre of the netwerk regulating the growth and
cifisrentiadon of the vascular system and its semeernanis, coth during embryenic
ceveiooment and normai growih ard in a wide number of catholzgizal enomaliss and
diseases, lies ine angioganic facior known a3 “Vasculer Endethnelial Growth Factor”

(=YGEF), along with its ceiluiar recepic:s (sze Sraier, C., 8t al, Trends in Cal Riclogy &,
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-1(B) - EF{,OO F 936 discloses certain phthal azines where n is other than
0in fornu ?r'é Yen bel ow, but doesn't disclose their util iRGI/ERI¥OES

di seases associated wi th deregul ated angi2ogenesis. DE 1 061 788 discloses—a-
conmpound with X = oxa falling under formula |I below, bit no medical use.
None of the two discloses any conpound of forrmula | given bel ow wherein n

0 and X is imno or thia. WO 98/ 35958

PCT/ EP98/ 00764 VEGF
is a di meyEgr 151bwhém@l%dunméqué@zzbm@agjw@@&ﬁ%@na i@ Peflatkd td e#tatte%é-ue@wed
"Platel et-Derived G owh Factor"” (P I s produced by normal cell

| i nes andGtawibactes] (POGMel js P@dafPFdeindmfﬁ‘@I’ Feil hrt,e@mndég@@wr ¢qll likeeoga@n, shows

angi ogeni t &b r gﬁ%}“ $.
chenot actigﬁcd%g’ﬁ)érl'\éle%éciE éF% Fﬁaﬁ"*aé%ﬁ s and r.%nocg/c"%cstgﬂy [ ‘}gutggssgp assngb?lgogen
act i vat ormabbih cemeea}, he therhotaetid for emtbellaéme‘stamiﬁcm«aaeand mndukes pr ot eol yt i c

degradatl n_of extr t.h for ries.

nunber ??BPSPﬁ%a Va\éﬁﬁ?@%ﬂ'&ﬁg H%ﬁ ag% n%% 'BI g §?Dg+’&8| cal

ﬁCt i vi tybdéylhdaild‘nfcﬁrextrﬂcélﬂmmrtmag?( Glﬁrlngethé%rtﬁmbn@eca;ﬁnaiatsharnmr bﬁlsﬁfwms -
eparin- bi capacit I.n addition, ere are other ers t he VE

famly, s‘Efc\grE‘gg a"?’?'&@’é’ht"ﬂ“@ 8’\/&%3%8?'5?53%%@??1 éﬂH‘ﬁMEéﬁ’gr n t\‘/% & of caiis

recept or SthQVsé‘d?Q!Tertﬁéﬁ\ adid8n e SRR NP cARERP IR dtiviER ShER é’rb@ﬁﬁ@s They
are characterized by an extracellular domain with seven i m*runog/ obuI in-1ike

domai ns aMEMRETS eftthaéfé%iamﬂw §uchasn €lacentasErandimapaor EEEeu snd -8f VEGF
receptor are known, e.g. VEGFR-1, VEGFR-2, and VEGFR- 3. A | arge nunber of
human t unours, especially gliomas and carci nomas, express high | evels of
VEGF and VEGFrecegietsriy. contrast dradransmembranioss hgpotdidghsine kinasesel @R

rel eased | St q X .

capi | | ar |%>séréa#%eéwp‘én Tg'% A@%ﬁ@?ﬁ#\%ﬁ; %% S%R'g rgglf‘ ﬂ%&?%%ﬂ Keg "grg:‘(rjna"ccr‘”“i 2
nmanner anidiradelinjar tyrosing kinebe dbmainoVedods ypds stipply, -ccated sathewbegur

growt h. | S e coul d explain the occurrence of cerebral
oedena |n0%§F%eﬁS/sé/€h% B?ﬁ,p%gr ect evidence of the role of VEGF as a
tumour angi ogenesi s factor | n vivo has been obtained fromstudies in V\/m ch
VEGF exp;g ssion or V Oé% inhibited. This was_ achi eve%@: ‘
ant i bodi & '3{RF EHTPRRP %m%@m %F‘\?P?E/a'WPHT%?o’%ﬂdnﬁﬁr’”‘ﬁ"@@%rt%%esv FREYels
nut ant s WG F BRH s tresk i@ Mpthis l«é@ﬂﬁﬂﬁ%é RibotRsiMHahHNEEUS fei8hsed by

anti sense- VEG- RNA t echni cxues proaches led to a reduction 1 n t he
grown of @fﬂ%’ﬁﬁe’&eﬁqu‘q PHBY a@rfhétﬂfﬁéﬂ’fht% H@GP ceailpriss ek Erolo@tiae chiures| t
of i nhi bi ¢ ReAdi¥RI a paracrine manner and thus, through trz improvad blosd supely, accaierals

turmnour growtn. increasad VEGF expressicn could 2xgizin ins ceourrsncs =f cersiral

\
il
{0
1

oedema in patients with Qlioma Dirsct evidence of the rois ¢ Vi a
angiocgensasis factor in vivo has been obtainad from studizss in which VE
VEGF activity was inhibited. This was achieved with antibcdias which inhibit VZGF activity,
with dominant-niegative VEGFR-2 mutants which inhibited '*igﬁai transduction, or with the
use of antisense-VEGF RNA techniques. All apprcacnes lad to a raduction in the grawn 3F
glioma cell linas or other tumour cell lines in vivo as a rzsult of inhibited wmeur

angiogenesis.

Hyrcoxia and aisc a iarge numter of growth facters and = ok'nes, 2.5, Epidermal Zrowth
Factor, Transtorming Growth Factor a, Transforrning Growih Facter B, Intertaukin 1, and
Interleukin 8, induce the axgression of VEGF in cell experimants. Angicganesis is regardad
as an absaiute nrerequisite for these tumours which grow beyend a maximum diamster of

about 1-2 mm; up to this limit, oxygen and nutrients may be supplied to the tumour celis by



angi ogenesiwo 98/3%9¢poxi a and al so a | arge nunber of growth fag t PiePoditids4
cytokines, e.g. Epidermal G owth Factor, Transform ng G owh Factor a, S
Transforming Gowmh Factor [err], | nt er1®uki n 1, and Interleukin 6, induce
the expression of VEGF in cell experinents. Angiogenesis is regarded as an
absol ute prerequisite for those tunours which grow beyond a maxi num

di amet er  QugBALUEvery 2urfibir, kﬁgameééﬂbﬁtsldr@m an@ityaaﬁsea&%waéwaeﬁt omy be
supplied to the tunbur cel

-3 - diangiegenesistiprity gtawibafter i b@%mnbgéa@ertamsilzm gin and its cause, is
t hus dependent on angi ogenesis for its growmh after it has reached a
certain size. Three princi pal nmechanisns play an inportant part in the

activity 'Dmreerpxgno;yahmebksariisrhs blay(ansimgaiamtsiart inrtbe estivity pf amgiogeresisrinoibiterse

wt h of t | t ,

o Th e ainsiRul® b Ao R Rar U D ves o BRaN S R R A TR

that is afésmc_y&ﬂnd&ﬁtsvwmtmneﬁmlmsmréﬂxsm&hetftmam vvtr?.amﬁgewem baancef thihe
rom

m gration of tunpur cells owin absenc
Mot & s enis o e an SRoARS SR IaUTer o 8 ?remea#w Siihe PrareteR LR i ng

the par aCééi@@ov@ﬁ@M f?reséﬁs@Hé@bf aaocﬁfo&ﬂ@tarﬂwrh em&Nst é}f-a @uhﬁmaﬁlon Sndbiasie
by the endothelial cel which normally line the vessels. Ger man

pat ent apgsi wabfecﬁtlooahys@egvdmana@mnge geawib-stimuiating aiftastesx er@rd an the
ant i hyper%lﬁﬂﬂn\ﬁ UQ%LWEH&%QI& E‘ is :{/I‘?{éﬁ 8Jm%igthhg 3‘?’97' disats.
use es Has en ecYareé.

phar maceu or these Interne Summary of
the invention Surprisingly, it has now been found that phthal azi ne

derivatives of for have advant ageous .

har macol o4t 2o ot paR R R ol oY b B BeBR MRS Rty of the
VEGF recea;htmypemmve’aead(bmmn@twtréluﬂsgrc@whth-\wfzzrtasmsiurossarmacﬁmera:iomp@mmds of
formul a | expect ed new t herapeutic approach,

mt
especi al I}‘/eF ”taf?%'g%t@hf‘g%f‘ﬂ)édﬁaéignent of which, and also for the

prevention of which, an inhibition of angi ogenesis and/or of the VEG-
receptor tyrosine kinase shows beneficial effects. Ful | description of
t he | nven¥gh! f )88 conprised in a pharmaceutical fornulation

preparat | SOroPking®, Read 9B Bebn found that phthalazine derivatives of formula |, dascribad
below, have advantagsous pharmacologica! properties ard inhibit, for examgie, the sclivity

of the VEGF receptlor tyrosing kinas2 and the growth of lumouss.

Tne cormpounds of formula | carmit, for exampie, an unaxpected new therszsutic atoraach,
especially for diseases in the treatmant of which, and also for the oreventics o wnich, an
inhibition of angiogenesis and/or of the VEGF receptor tyrosire kinase shows seneficial
gfiscts.
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Fuil description of the invention i REPLATED
i

Loy comaitcmn %

The invention relates to 3 compound of formula i,

Nt (CHRY—Y

/
N B
A=8 7 o
\ &
W N 2
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accor dancgé%%ggggge invention are of fornula I, [err] PCT\%&?%%/ 6§958

PCT/ EP98/ )

whereinr is 0to 2, nis 0to 2, mis 04to 4, Rlerr] and Rerr] (i) are ’
| ower al kyl, especially nethyl, or (ii) together forma bridge in _
subformula | * t he bi ndi ng being achieved via the two term nal carbon
atons, or Q i.i) together forma bridge in subfornula |** _

[err] rein one or two of the ring nmenbers T[err], T[err], T[err]
and T[ert¢ls@te2nitrogen, and the others are in each case OH and the binding
is achi eved V|a T[err] and T[err] A, B, D, and E are, in dependently of
one anot R&¥8R20r OH "with the stipulation that not nore than 2 of these

r adi calsnﬁg%tu4 is lower alkylene, |ower alkylene substituted by acyl oxy
or hydroxy, -CHerr]-O, -CHerr]-S-, - OHerr]-NH, oxa (-O), thia (-S-),
or imno (-NH);

R, and R, (i) are lower aikyl, especially methyl, or

(i) together form a bridge in subformula I*

1'-1

-y

o, (r

the tinding being achieved via the two tarminal carbon atoms, or

fiify together form a bridge in subformula ™

T2 (i

{0

Mnersin one or twe of the ring memzars Ts, Tz 75 2nd T ars nitrogen, and tha cthers arn in

134]

t,

-~ Na - - PR B hral
3ach 2ase T, and the tinding ie aohisvad via Ty and T,

A, 3, D, and £ arg, independantly of ona ancther, M or CH, with the stipulation that net

nore than 2 of these radicais ara N;

3 is lowsr ailylene, lower alkylane substituted by acyloxy or hydroxy, -CHz-O-, -CHz-S-, -
CH,-NH-, oxa (-04), thia (-S-), er imino (-NH-);

Q is icwser aicyl, aspecially methyi;
Ris H criower ailo/l;

i s . i
s imine, cxa, or thizg



Q is | ower wblegtisgsaspeci al |y net hyl ; Ris Hor lower alkyl perehobgorein ne,

oxa,  or thia; - 4-21231/ A

-5(A) - Y is aryl, pyridyl, or unsubsti tdfed or substituted cycl oal kyl ;
and Z is nono- or disubstituted am no, hal ogen, al kyl, substijitut an,_a_l_k_yl
hydroxy, etherified or esterified hydroxy, nitro, cyano, TG&r IepeT, HAS BEEN ‘
esterifieg x§%mw»dyalckamqntm&admﬁtmé&mwky@hnBl N di SutN%tP' hotpd
carbandyl, amdino, guani di no, nercapto, sul'fo, phenylthio~——pherH—tower-
al kyl t hi o, al kyl phenyl thi o, phenyl sul finyl, phenyl-lomer al kyl sul finyl,

al kyl phen di ) e S I

al kyl phen?l %m gnyi' smﬁé‘!r?%‘c:eﬁ'éﬁn Jalcr%titﬁ)(% %Aa%@ h‘*ﬁr@:@)’ ethé?ﬁied o
present - estedfisdbEaroKKANITS CFaR0, e:atbm:ysmrmd Qﬁrbqs:e'r gixang mnrmoadn&m@no

ol or ChNIRPIFBRRGE BEATRE ffind, buhORR piid sURNNERIRIS hePll 1)

or nore Nkﬂr&avmabl; wikaiphexyien "aem..!iﬁnw phienyHewst albyl‘swtﬁmyb,ra!b}hai‘lanylsﬂlﬁ)ﬂyu s

dy! [ 0aj kyl d th di cal
Ye ad. aophaBascrak PhETUIYER Frirond draibemtingharalr Srige bR £ °

CH er r] - OracicAMH @f £l Bris cp6a: andu:téﬂub@mucn@rz SrePRasEReaidifeRbhtfrds @ﬁ@t abl e

salt thereof. The general terns used hereinbefore and hereinafter
pref erabl gnbties within the context of this disclosure the follow ng
meani ngs, unless otherw se indi cated: "A pharmaceutical preparation” is

one for the treatnent of a disease that is associated with deregul ated
angi ogeneshs wrereh d¢nabbydsachdi mmddésmaebmbymewwﬂ,neexp@uhw sipgia or double
prollferaglvg

or 2n N-oxide of inz 2ziinzd sompound, wherein 1 or mere N atoms cary an oxygen atom,

wilh ihe stipula nat, if Y is pyridyl or unsy ited cycicaky!, As iming, and ne
ith t tipulation that is pyriayl or unsubstiiuted oy {, X is imine, and the

remaining radicais are as defined, G is selected from the group comuzrising lower alkylene,
CHz-0-, -CH,-8-, cxta and thiz;

e ammm o m e s mlaa iy s e : ST S T Lagikiel o b PN Y
N8 GeNSVE: (2MNS Waad Nl 3NIET S &AC ASISINETRRr CrERITNY nava AN tha sentaxt o

this Zizcizsurs the “oilcwing m2anings, uniess otherwise indicatad:

The prefix "lower® denctes a radical having up to and including a masdmum of 7, especially
up @ and neiwding a madmum of 4 carbon atoms, the radicals in guestion being sithar

ingis or multiple branching.

Wiera tha plural form is used for comgsounds, saits, and ths like, this is taken to mean also

3 singia compound, salt, or tha like.

Ary agyrmmatiin carhen atoms for 2xampie in compoeunds of formula | for an N-oxid
theree’, whereinn = 1 and R s lowsr alkel) may be 2t in the (P, (8- o7 (R, 8)-
configuration, preferadly in the {F)- ur (3)-configuration. Substituerts at a deubie bond or a

This Sheet lag
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di sease, SyglosAZesy tunour. In a "conpound to be used", the li,gﬁ ,% é(g. t he
treatnent of a-diseases that is associated with deregul ated 5 8 8% S,

preferably a disease as described hereinf-especially a proliferative il
di sease, such as a tunour; the use for the manufacture of a pharmaceuti cal_
preparation for the treatnent of sai d disease; or a nethod of use of a

- oxi de. i EaY DS plsent i SaBncon g 5 RARCRAE Boooits pg st Rbe thedthe

i nventi Orhsah&mréebaisemeworaascmnpdmmbrs,fprémraw as enantiomer{pure diasierrditebl vy
acceptabl e salt thereof, or an N-oxide thereof, for use in the treatnent of
a human or ani mal body, where in said conmpound nis O and any of r, m

Rlerr], lﬂrﬁr Ehd Ao to§ethh fobm a‘%r.a@e isubfornfuid ™ te bsrtinentdehipaasd abfvaulari

bel ow. &%invéntton also relates to a corrpound of the fornmula I, a salt
t her eof drasdarmulgiAdeoraprundsiof thihraula ar e,r@r@n%ﬁfg@@ndshqrﬁmﬁ%ercﬁsﬁpﬁipgy and
any of r, ) R Y and Z is as defined
above or %rg?e(gw %H%e pre"{nh ofTo(a)r@glraq gr??)t e‘lg%dradl cal having up to and
including a maxi mumof 7, especially ug.to and including a nmaxinum of 4
carbon atons, the radi cals in questyjan be elohg)erthér |inear or branched with
single or rrultlple br anchi ng. V\here he plural formis used for
conpounds, salts, and the likeg tl‘n\s Y/ 3ken to nean al )2 single
compound, salt, or the Ilke/ \Any/as ic carbon ato (for exanple in
conpounds of fornula I [orNQ & de ¢reof], wherein n =1 and Ris

| ower al kyl) may be present I (R) (S)- or (R S)- configuration,
preferably in the (R - or (g) con?) guratl on. Substituents at a double bond

or a WO 98/ 35958 . ; i 1.
PCT/ EP98/ WOREIn the radicals are zs defined above for cempounds of formulal. o ring rmay

be pr etsenﬂ* Al Bn8irS1ndsindribmRa @B sdbiBmiuts P& ho TRRireammeuRsimdnE Yot-hulss: be
presen

has formula IB,

4
S CRR) Y
M=
\'/ T‘.
A=B N7 N H2)
/N 7 /TG “
H N }
\D——E/\f.:‘- 3
wherein the radicals are as defired atovs “or comeeunds of lormuda L
Of the ring membars Ty, Ta, To, and T, preferabiy only ons is ritrsgen, he ramairing thres

-

being CH; preferably only T,, 2soaciaily T, is nitregen, whersas the other ring memzers T,
Ts, and Tyor Th, Ta, and T3 are CH.

The index r is praferably O or 1.

The index nis praterably 0 cr 1, especiaily 0.

Thns index mis preferatly 0, 1, or 2, eagacially € cr aise 1.

Of ring members A, B, D, and & in formuia |, not mera thar 2 are N, and e remaining enss



as m xtureswefosi3seager s or as pure isonmers, preferably as enamidEmeopiéhse

di ast ereoners.- If Rlerr] and R err] tog_e}her forma bridge in subfornmula_
| *, the pertinent conpound of fornula | has fornmula | A (conpounds of this
formul a are herei nbefore and hereinafter especially preferred when -
conpounds of fornmula | are nentioned), [err]
wher ei n t harerGldi Padferablypeach ofahe ring membess A0 B, Db acsCHf forrmula 1. |f
Rlerr] and Rlerr] together forma bridge in subformula | **, the pertinent
conpound of forrula; has formula B,

[err] G ré/fa%rearamt up ang@L somﬂs- e ]zlmﬂe-d ﬁfeb@é@r fePe FOUPRWEAER case is

formula I. e ring nenbers E!‘;e. Tlerr], [err andTerrl)l

pr ef er abi yb@iﬂ%mdﬁ@”f‘g Wt’%dﬁ?mb?ﬂﬁ@r% iBAFRy Whereds theinstpremiomyiQe S PRBIH)
only T[ errﬂsﬁoejﬁgegrﬁg ﬂ:Mh Eﬁﬁé]n '1r§rjo'?r’nh qgen, whereas the other ring nmenbers

T[err] Tlerr and T err Tlerr], and T[err] are CH. The i ndex
r is preferably 0 or 1. The |ndex nis preferably O or 1, especially O.

The i ndex |

renber s A LeREkIRH é‘”ﬂ%v P planefiba B pEREEY nedanl b8 anidor
remai ni ng preésably linkd SRCAMAShe, especially methylene (-CHy-), ethviene (-CH-CHy-),
PCT/ BP9/ OgrAGe%hy!ene (-CHz-CH»-CHg-) or tetramethylene (-CH,-CHo-CHa-CH2-). G is preferably

methylene.

Acy! in lower aiky!ene substituted by acyloxy is preferabily arvicarbonylexy, wherein aryi is
defined as below, especially benzoyloxy or lower alkancyicxy, asgacially benzoyloxy; iswar

aikylenz substituted by acyloxy is especially methylene substitutsd by benzovioxy.
Lower alkylene substitutad by hydroxy is preferably nyCroxvmadyiens (-CH{OH}-).

G as lower alkylene substituted by acyloxy or hydroxy is preferred, or G as ctherwiss

definad hereinbefore and herginaiter is in each case espacially orefarrad,

Qis preferavly coundto Acr D {r = 1) orio beth (1=2), whears inthe =veant cfbinding of G, A
andfor T ara/is C(-Q}.

Lowar alky! is especially C,;-C.-alkyl, e.g. n-butyi, sac-butyi, :zri-tutyl, n-arcoyl, issoreoyl, or

especially methyl or also ethyl.

in the preferrad embodiment, aryl is an aromatic radical having 3 to 14 carbon atoms,
especially phenyl, naphthyl, fluorenyi or phenanthrenyt, tnz rzdicals defined acove baing
unsubstituted or substitutad by one or more, preferably up ic three, especially cne or two
subsiituents, especially sslectad from amino, mono- or disutstituted amino, halogen, Alkyl,
substiiuted awxyl, hydroxy, etherified or esterifiad hydroxy, nitro, cyano, sarboxy, ssterified
carsoxy, akanoyl, carbamey!, N-mono- ar N, M-disubstitutad carsanoy!, amidine, guanidine,
marcapto, sulfo, pnenyithio, prianyl-ower aikylthic, alkylohenyithic, phenyisuifinyl, praeny'-

lower alkylsulfinyl, alkyiphenylsulfingl, cheny'sutfonyl, pnenyl-lowsr aikvisuifonyl, and



are CH Prefe each of the ring nenbers AL B, D and E f G
Is a bi valgﬁ&g’?&cﬁ?p -CHerr]-G, -CHerr]-S, or -CHerr]- N%—C%ﬂig_{gmml
met hyl ene group in each case is bound to&he ring with ring menmbers A, B

D, and E, whereas the heteroatom (0, S, or NH) is bound to the phthal azi ne
ring in forrrul al. Lower al kyl ene G may be branched or preferably |inear

d i he f | ' - .
cspect al | BvepsplERyl B os A Aeriaf A 8 il b pbevg rBlip bf kKRR
E r |Gr_r|v[3te P)r/i %!dg-l‘ftg? ?‘,H[-.e{owg}r- ?ﬂbﬁylrga chdsesthémy), mfenSr(lgftdmaMymme rm:clh :rs] methylth:o .
| owner al kim‘l@nélkéﬂﬁﬂt W‘ﬁ‘t%om@gyi d%%?‘%ﬁéwm?‘iﬁog’ﬁ ”'émyl BEFB tﬁ&f%)?y
Wher ei n - ag\iha b il %ﬂfﬂré’éa&@' Qi RIPRGrambth Pﬁéfé@ptb@slcgg) ioweealkyisulfony;

alkanoyloxy, especl al I'y benzo xy; | ower alkylene substltu d ¥ Xy
i s especi mlbgemlaéﬂ‘ésuggmé,tSLlCD@é@%?”é@hﬁ’ﬁwféwtmn% xﬁ%w@ a?
substitut EF%Q%) E%géfﬁé&f/c u{! S”éﬁ{)lﬁi/@f ﬁf&!é‘n@éﬁ@ ?5&5‘?‘?& Qyiozé&nf C%r@g%f )he nngGsaéh

| ower al kY y acyloxy or dr ox referred G
ot her wi seaslefdtmgeneeiosy; rdmdf ipprefarably pbery! veficheis altberl wﬂsébému@ésﬁé 'féﬁs‘éﬁﬁ’%ﬂb’y

f d f t
there | n vst@ed el orosr i SIS Seéd pmihe e SimiryRaripbimetr |
is es IoelCI Q‘kbﬁoﬁﬁfﬁol ebtardlly aaétliylbalmm@ mogersbaspdc;ally dlcofing, yhlpr;n?,LqrMng’E, .
n- pro i sopropyl or_especi a n eferre
engod:o)r/rentcweéplaﬁ‘/h i2§Pgge! Hrfgn‘Et/‘ aﬁsgogtégpr Vﬁd’ag’gFB}?‘{ﬁercaé% pg?@ﬁ’s
especi al | ¥R thyINARIERY lowdrla u@&@radnee@uph@wxy m gms |ethd>d98phiéiﬂvl mles

defined a ove el n unsubstituted or substituted nor e &p |
up to thre@cvsesq@m ‘ally YermioxsrandRya8aHt (R é@rﬂtgrm@%&p@dﬂa@g}mgé‘?@‘ aﬂPrnm

am no, ﬁ‘f i hstbskdt 8L @dxaf?‘:?]‘ﬂp %sp@ﬁé‘%%?ecﬁ%lfxﬂ:amﬁ%@?lt ichyet afkybiamoyl,

hydroxy, &theérified or esferi droxy, cydno, carboxy, esterified
car boxy, at#aaepimeibdr bamss-2: Mﬂﬁthﬁd‘ oyblowerNlENSilh 5YGT TR BRETA R RN,

am dine, guani PLO, TR0, 2 BRIk o, keudrhi o,

al kyl phenyf‘lt%ﬁeg !éw%r g{;&/)l'%g,r P ?l%ﬁ‘g%eny Ttgpwer Fkyl sul fdllgrﬁ 3,

al kyl phenﬁl.‘@m&armﬂy, splb @y lstubfoarponyi gheaygikylowesaptd, syt as ﬂ?ﬁﬁiw‘me&ﬁﬂm

WO 98/ 359 roxy-i alkyl, such as

PCT/ EP98/ galgggn—!cwer alkylmercapto, such as trifluoromethylmercapto, hydrexy-iower alkyl, .
nydroxymethyi or 1-nydraxymethyl, icwer alkylsuifonyl, such as methane sulfonyl, haiogen-
‘ower atky'sulfory!, such 2s trifluoromethane suifony!, pheny!suitonyl, ds..ydroxybor= {~
B{DH)z), 2-msthyicy -4-yl, oxazei-5-yi, 2-rrethvi-1,3-dioxolan-2-yi, 1r-pyraz ol-3-yi, 1-

maimd-ayrazsi-3- and lower slicyiane dioxy tound 1o two adjacent C-atoms, such as

mathylene dicxy.

Where menticn is mace narainbafore and hereinafter to radicals or supstituents as “an
aitzrnative or in addition to” the oravious group of radicals or substituents, these radicals or
substituents and inose of the orevicus group are to ba regarded together as one group of
substituents from which the raspective radicals may be salectad, or especially as separate
zroups. The exgrassion does not mean that one of the radicals foliowing the expressicn
mav be adder to a member of the previcus group by binding. This applies, even if the
sxzression “as an aiterrative or in addition to” is not mentioned again, for ihe radicals or

substituents, as dafinaed nars, in the preferrad compounds of formisla | defined baicw.

Mono- or disubsiiutad aming is Sspecially amino sucstituied by one or two ragicals seiscted

independently of one another from lower alkyl, such as methyl; hydroxy-ower alkyl, such as



- 8- al kylpbesptsgl fonyl, or (as an alternative or in additi
above group of. substituents) selected fromlower al kenyl, su ﬁ:@g&@g{uﬂgﬁyl

phenyl, lower alkylthio, such as nethylthiSo, |ower alkanoyl, such as
acetyl, lower al kylnercapto, such as nethyl nmercapto (-S-CH3), hal ogen-I|ower_
al kyl mercapto, such as trifluoronethylnercapto (-S-CF[err]), |ower

al kyl sul f I en- . Oner., | S i Y :

Y by oA %"nely ’%&Fﬁ%@'of%%%%&%‘?y%% ?i?ﬁ?ﬁ%%@%’k'r SBSIMIEY ond
| ower al kydeppeyigvbaneirbtnerpheay! radicalds nhsibstituied coéspdeiily isubstitstad by ase or

met hyl ene di oxy; .aryl is preferabl enyl ich i.s either unsubstituted or
ndependerity. Hageby e nyocneeieRiad Faifa Stante, SHER BhM ne
group conpiiddeng afifid) ®-lohWenalkytied) oy Nadtidwer H6/Rafing) &wr@@eb{émbmnxy,

hal ogen, especially fluorine, chlorine, or bromne; |ower alkyl, especially
met hyl or /aVerRKeRFREGNY i) aikanay ogathcargamioy pRg phe V\%gﬁr&ql%%ycarbgnyi

trifluor 0Wémln:-m@}sﬁéﬂﬂyadié:a}f\fgn@n%%yed Srsspekall YursahieX Yy She 8 Rr&t hoxy;

phenyl -1 ower  al koxy, especi al | y benzyl oxy; and cyano, or (as an alternative
or in addifreferaihooner praibsiiuents aplested Signs nitrouds Ao, r @S] fraen Sricgarkoxy,
especi al |y, n-decyl oxy...cal Wb it ) DY/, Wt hyl -
or et or tBET Ear G s AR RETR S RAP LG PRI anS od, B

hal ogen- | awerc/atkyhdxipwes atkanagd, and ddrbemoyipsindis\preferably N-lower alkylamino, such

1,1,2,2-tetrafl uoroet hyl o | ower_ . al kaxycarbonyl . such_as ethoxycarhbonyl,
Fower | al kyASTeSI T O Ry R A R oh R TerShRy AT ERES
such ﬁs OIt rai;frylsatﬁar.r?a {mxﬁmyémnz?nah?w, WNFWér%ﬂarmhbym-ﬁhsm%\ﬁ& eh»yg,lclmvﬁw:zeet hyl
or 1-hydroxynet hy ower al sul fonyl , such as net hane sul fonyl hal ogen-
over a1 kA A TGRy N -S0EHoRa Y P e R 8 EIPTERY, SIARAR B o2
di shydr oxydp@E@ bt B(4Ihd erflthe sPouRidMBrRIHY SR daitindXRz hedyt-wer

2-met hyl -1, 3-di oxol an-2-yl, 1Hpyrazol -3-yl. 1- nethyl-pyrazol-3-yl and

| ower  al kyAUERCHIPERY2BEh 4 EE'R W5 RIMTULBAIcainRe6ME 2SS (FUSHIS R eRescially
di oxy.  \Mer& nRN QRcicP aFRe ch@wgskﬁ%gpxeﬁ, 29N RIS BAIAEmIrD, Nadidf @y OF
substituents as "an alternative or in a diti on to" the previous group of
radi cal s crx#4DSCi DUEAGS CYams S8raoaEl liewksalspsatisnt’ e §ixanay! oh§s@apTovt e
previ ous gr.onp, al . LEGREAISHNE QUSRS o A8p QPR AU QhintHRBbh UM
P om whi ch et i B80ReA B MEHRT oBPpaf ecklet iy, SrinBliabb e
separate groups. The expression does not nean that one of the radicals

fol I ow ng .the, expressi.Q ne_added.to a_menher. of th oPh \(j_Qu oly by
bi ndi ng. 'I%ﬁ"é”%g'ﬁl“i”ég{:’“&/én ‘%"‘?' frﬁ%%éaxb"rog's"gi‘bn%‘n'&giée’agrl”y%fqué\?ril'a ing i B
addi tion tm#rire.not nmentioned again, for the radicals or substituents, as
defined here in the preferred conpounds of formula | defined bel ow
Mono-or di substituted amno is especially amno substituted by one or to

radi cal s selectet:+adependentt, wiof nones angtieimisem b enonaliiys anditch as

met hyl ; hydr oXy. | ower such as. WD 98/ 35958 ,
PCT/ EP98/ GG #ga2lly iowar alkyi, especiaily metny., r 2:30 athyl, n-propy), isopsopyl, crgert-butyl.
2- hydroxyet hyl ; phenyl -1 ower al kyl; |ower al kanoyl, such as acetyl;

benzoyl ; substituted benzoyl, wherein the phenyl radical is unsubstituted
or especi atHoptisiassaicylis ét'}‘/‘b%ﬁ_ léﬁed%'ﬁeﬁ?ﬂﬁsé,e':‘ﬁhbébéﬁéﬁlk‘yh gredergElypginyl; where one
substi tuents.gel sctethnf LBM Mrbs & BL:HBERA MaPhe Bls28nd bAMkrily from the group

szizctzd rom nalcgen, espacially fluoring, and alsc from amino, N-lower alkylamino, N,N-di-

Inwzr ailc/laming, N-lowsar alkancylamino, hydrexy, cyanc, carboxy, lower alkoxycarbenyl,

nd ghenvi-lower alkoxycarbony!. Triflucromethyi is especiglly preferrad.

i

Einerified hveroxy is sspacially Cy-Coeallvloxy, such as n-dacyloxy, lower alkexy [praferrad),
such 23 meathoxy, einexy, isacropyiexy, or n-ganty'loxy, phamd-icwer a,koxy, such as

Y : e . i 34 : e kit e = o
SanTy'oxy, or auo phanvioxy, of as 20 ziternative or in addition 10 the pravious graup Oy

9]



hal ogen, am no, N-|ower al kylam no, N, Ndi-Ilower alkylam no, hydr ox(}/,
cyano, car 3@ ¥wer al koxycar bonyl, |ower al kanoyl, and chEé‘:r’r’BW 764ind -

phenyl - I ower al koxycar bonyl, wherein theqphenyl radical is unsubstitutedor
especially substituted by one or nore, preferably one or two, substituents
selected fromnitro or amno, or also from hal ogen, am no, N-I|ower )

al kyl am no, N, N-di -l ower al kyl am no, hydroxy, cyano, box | ower
al koxycar Besaiyloxyosuah a8 Keaeiexy, Eﬁﬂggbi%b‘@l‘rﬁi}/‘lo,"y'éﬂ&h @%ﬁi@(‘@%ﬁ*ﬁl!&?"w f ower
al kyl am ng:t1 f#—ctgtrgfﬁ:o%%ﬁé | am no, hydroxy-1|ower al kylam no, such as

2- hydr oxyet tiyf-am no, phenyl -1 ower al kyl ami no, such as benzyl ani no,
N, N-di -1 ower al kyl am no, N-Phenyl -1ower al kyl-N-1ower al kyl am no,

N, N-di-lo al kyl pheny!l am_n ] S L L0, oOr
> subst | ¢ Betrraed BYARELY PSRRIy SPAT BIAhAARSY babhitne ey HRoBkElcLIR
phenyl -1 oggsh as terycaxipaydnyitxporyinengiowehakptyeastdonylagy, sich 28 each case is
unsubstituted or especially substituted by nitro or am no, or also by

hal ogen, Eﬁf‘%‘?xcﬂm%‘yal kyl ami no, N, N-di -1 ower al kyl ani ne, hydroxy,

cyano, carboxy, |ower al koxycarbonyl, |ower al kanoyl or carbanoyl, or as an
alternative or in addition to the previous group of radjcals by .

am nocar b&ataridige garboxy gegeiRlly @”’@éﬁ@@i“é}ﬁw&&ﬁ AR ETERY G Fe7C Bt B ne, or
i odi ne, e Lal by in j \eahefier red enbodi nent,

al kyl has%@‘?@é’a& [ reBef 2Bk} Aol or phéyidN)e esﬁica ally |ower alkyl,
especially nmethyl, or also ethyl, n-propyl, isopropyl, or tert-butyl.

Substi tut al kyl 1.5 L, t. Al clald y J.awer al kyl,

pr ef er abl %ﬂ(ﬁé—’f)wlﬁ p lr'\aﬁgilr“}ééﬂgril%?%ér'@?ﬁgf g?&%@%;g'glegﬁifagcdu% t% :{chg’\ﬁe, substituents
may be present, primarily fromthe group sel ected from hal ogen, especially

fluorine, and also firomamno, N-|ower. alkyl.am ng. ..NN.di: |owe

al kyl am n&? m”f’b%qj*%&E%%]%‘a?n“ﬁ’g?m‘y”d?3)%9&’%&5%%,5““%&5%%@ié (?\g(‘\?!\ér

al koxycar kopyhue@sdopbesiy): trmericalkk akyic ar bamgty-loler tlqdceioietryindl gitrogen
especially preferred. Et herified hydroxy is especially

[ err]-d &%Tal kyl oxy, such as n-dacyl oxy, |ower al koxy (preferred), such
as net hoxy, ethoxy, isopropyloxy, or n-pentyl oxy, phenyl-Ilower alkoxy, such
as benzyl oxy, or also phenyl oxy, or as an alternative or in addition to the
previ ous d¥Biphanylhip]s espacialiyygugs pigpagnyithio.

PCT/ EP98/ 00764 -10-

( err]al kyl oxy, such as n-decyl oxy, hal ogen-1|ower al koxy, such as

trif | uor orféyigrenyipubinyhis especiel eprfalRBEYFBPY. Esterified hydroxy is
especially | ower al kanoyl oxy, benzoyl oxy, | ower al koxycarbonyl oxy, such as
tert - but oxycar bonyl oxy, or phenyl -I ower al koxycarbonyl oxy, such as

benzyl oxcakibopianylepiiiny is escacizily ‘ower aikylonanylsulfinyt.

Pyridyl Y is preferacly 3- o 4-pyricyl.

Z is preferably amino, hydroxy-lower alkyiamino, such as 2-nydiexysthylamine, lower
aikanoylamino, such as acstylaming, nitrobenzoylaming, zucn 23 3-nitrcoanzoviamine,
amincbanzoylamino, such as 4-aminccanzoylaming, shanyl-lower alkoxycartenyiaming,

such as benzyloxycarbenyiaming, or halcgan, such as bromines; preferakiy cnily cns

g

substituent is present (m = 1), especially cne of the last menticned, 2scecially halegen. A

: o~ ey Yy oy o P -] Y +
compeund of formula | (or an M-cxida tharee?), wherzin Zis sosent



Esterifi edwoessidsssg i s especially | ower al koxycarbonyl, such ®s/Ep9s/006764
tert-but oxycarbonyl or ethoxycarbonyl, phenyl-Iower al koxycarbonyl, or _._.
phenyl oxycar bonyl . Al kanoyl is pri mar'rl’il‘al kyl carbonyl, especially | ower
al kanoyl, e.g. acetyl. N-nmono- or N, N-di substituted carbanoyl is -
especially substituted by one or two substituents, |ower alkyl,

phenyl - | %ﬁé rakittdd o%uﬂ%ﬁﬂﬁéh‘( hANeA is rLSﬁétabt Cheycic w:cmst.h@mmmé@m
Al kyl phen L#‘II 0 1S esgem al | yéycower e;; &acft hi'o mleI kyl phenyl sul f| nyl

i s especi @ Supstigiast inAhg GRIDASYRY a3 AT ﬁgzmecsaitmsuiﬁﬁﬁﬁ@ ﬁy@emﬂt Fryt‘oh@wi or also
especi al | Pyridyl Y is preferably 3- or

4- pyri dy.(yyéo%\glﬁ{sv’ gréﬁéﬁgw azéjn{)rfelf&y dydroxy | oner al kyl am no, such as

2- hydr oxyet hyl am no, | ower ai kanoyl am no, such as acetyl am no,

A am noberot s ShRaRM £tk b SRR AT b Rl R AR Sueh @S

benzyl OXYt@étékwmfhﬁﬂelEoteddforﬂn&ie@Dun smbnﬁso bnm@eneovygee,f&rwlfyr oviligh map

substituent is presen = 1), espec pne o

especi al | §e HAsAEEEd W%é‘%fﬁlﬁ)&”& ‘H?Y‘ng 5X«gbsrur3§,u RUHE?F(% SPH%W &8?’)‘9*\7&‘\@ Wei n
Z15s abse%%towyfg)kvl 'sﬁctﬂéés bfdthyl: 2 MBIBBEeIBRSS from 2-methyipyrimidin-4-yl, cxazol-3-yi, 2
PCT/ EP98/ Unsubstituted or substituted cycloal kyl is pref er abl y

d err] - O metyty S-daxdgn-2-yiitRyraolihyugrd | rutiy-wiazaliBsd IStRiF€lein the sane
way as aryl, especially as defined for phenyl. Cycl ohexyl or also

cycl opentyl or cyclopropyl are preferred. Het er ocycl S espeC|aI[y a
five or shwi imethpderstiotehanybulichds supstifudacehy iomsn aft‘i"tf;‘ﬂe %tbé)ﬂﬁaﬁ‘bmﬁ agketed

Lhom et StRs AR B RRLEONE T, o080 5 ARG MR T2 e

unsat ur at y or art’ rated; "and 1's Uns ed or

substituted especially by Iomer aIkyI such as nethyl; a radlcal selected
from 2-nmegh rim.din-4-y o,,xggé) " - methyl -1 dqu‘pl o
1H pyr azo %L% S &ﬁﬂrﬁ“‘ﬁérWF"ﬁyrézBY év%d’ 9575 T?ln 8 FHRFes Jhorole

bonds. Preferably both ara at the same ime eithar single or doubie sonds.

An N-oxide of a cnmpound of formula | is preferably an MN-oxide in which a phthalazine-ring
nitrogen or a nitrogen in the ring with ring members A, B, 2, and £ carries an oxtygen atom,
or several of tha said nitrogan aicms carry an oy gen atom.

Salts ara espacially the pharmacsuticaily acczrian’a 32z of cornoounds of formula i (o7 an

N-c:ide thereod).

Such salls are fcrmed, for example, as acid addiiicn saits, sraferatiy #ilh organic cr
inorganic acids, from compounds of fermula | (cr an N-oxide therect) with a basic nitregen
atom, especially the pharmacsutically accectat:e salts. Suitable incrganic 22.23 ars, for
example, nalogen acids, such as hydrochicric acid, sulfuric acid, or chosgneric acid,
Suitable organic acids are, for examgpie, carbexyiic, phoschenic, sulicnic <r sulfamic ac:cs,
for example acetic acid, propionic acid, octancic acid, d2cancic acid, dcdecancic acid,
glveolic acid, lactic acid, 2-hydroybutyric acid, glucanic acid, gtuccsemanccarbcryiic acid,

fumaric acid, sucsinic acid, adicic z22id, pimelic acid, suteric acid, azelaic acid, maiic acid,

C)
]
G,
[¢)

tartaric acid, citric asid, glucaric suid, galactaric acid, arnino acids, such 15 -_.,u.w T
asparic aid, N-msthylgiycine, acat/aminoacstic asid, M-acarpassaa jire or N-

acetyleysteine, pyruvic acid, acatoacsiic acia, shesphosaring, 2- of 2-giysorsphosanoric



Aryl in thgdaugaf phenyl which is substituted by |ower al I&\é@gﬁéﬁg‘(y -

bound to two adjacent C-atonms, such as nethyl enedi oxy, is pr

3, 4- et hyl enedi oxyphenyl . The bonds intfernula | characterized by wavy ™
lines are present either as single or as double bonds. Preferably both are
at the same tinme either single or double bonds. An N-oxi de of a conmpound

of formula.,l is preferably.an N gxide jn which a phihalazjne-ri i t.rogen
of ' ri & raRfbrBtSeeRpT PR SSROUF Aty it Spel ey PRt Aok idndé BT phidsthe
oxygen at i, ri&leReAHd, dyd@kyiBRicSHid] réthyiAtRic asigNeycihexanetarbpkyiedtidit om
Salts are especially the pharnmaceuti cal acceptabl e salts of colgé)(ounds of
formul a |2dasparanacaseqxytc asid,kanepic aC*d5§éi¥FY§%ﬁF'§v e Srhydreeynapbihylgcanpl e, as
acid additj Lt.51 apr ' ' [WaTsld i Cr_akd
compounds-SFoREE skft, S FARbHoBhicle aBHIBBhEra b RAICRTL 2 ASHERLSESE o
especi al | acid,eapirosatirydic atid aphthalisrsith tphiphyacetictasid, siandalis acidinnpamc ecidal t s

are, for ex |l e, I ] S laric ifd, sulfuric acid,
or phosph@P?@BQ’giaﬁmggﬁ{;ﬁ@é g&aaﬁg@gg% %Qgtgé‘gézglf'%:mceégg&nﬁfe, car boxyl i c,
phos phoni ydrowietiemesulfonics atifl sathaneat j2ddisulfonic acid)meheersesatiomic acidd2- pr opi oni ¢
acid, octanoi.c acid, decanoic aci dedecanci.c_acid, .glycolic acid, lactic
21, o AR SR SRR SR AR B boxy i ¢ aci d.
fumari c agbghyitbdeshativgomic ingid, metriisuifagd deid PetApklifurie e, dsdevgisutfuseadd, N-
azelalc acid, malic acid, tartaric acid, citric acid, glucaric acid,

gal act ar | YCEERY ISR 286 NanetbyoN-eiw!-@r it-Brepy-3itfagnic %é?)aﬁr {hRer QEgapic

N- et hyl gheifieaci@s @uih aB8eR6RHck. aci d, N-acetyasparagine or N-
acetyl cysteine, pyruvic acid, acetoacetic acid, phosphoserine, 2- or

3-gl ycer ophosphoric WO 98/ 35958

PCT/ EP98/ ing.gérssance of ne%atively charged {adiﬁais, %uch.as carhoxy or sulfs,'s]ags may 2 b
gl ucose- 6- phosphoric acid, gfucose-1-phosphoric acid;

f r uct ose-f6ethivith Slaesp rog.ircetalcdraymmuehisincsadtsi slichasdatimlynethebralikaling garth

met hyl mal ei. ¢.acid. Cy exar JOr A NN i d. .ada neGar j cid,
benzol o dori! SEk o Eb R AR A RSt R R LT SR bRt o
3, 4, 5- t r i ek hattydrempoiacracitable Brganenariyke nsoh @saeriidry Rocuastiogsy, benzainplaci d,

4-am nosglicylic aci pht hal i.c aci.d,  phenyl acetic acjid, mandelig¢ acid,

& nnam ¢ BerdErirS L iR RR R v BEEe AERrRART: hisdold sERRg ot

et hane- supiteidice achN -ddneiyidiexasidranesul foni ¢ aci d, ethane-1, 2-di sul fonic
aci d, benzenesul fonic acid, 2- naphthal enesul fonic acid,

1, 5- napht hal ene-di sul fonic acid, 2-, 3- or 4- nethyl benzenesul fonic acid,

net hyl sul'ftieh e Bcidsr-ah Byt SHidW dreupatslpredomian Yhs sdrhsl Fidbecaed, & cohpound of
cycl ohexoyl sul fam c acid, N rret\hyl -, Nethyl- or Npropyl-sulfamc acid, or
ot her or ganTe3pr 6f BRit e d$7STUTHY AS049U0 ieEabigd's.

or isciaticn or purification purgcses it is also possible to use pharmacetically
unacceptable salts, for exampie picrates or perchlorates. For therapautic use, only
pharmacautically acceptable salts or free compounds are employed {where applicabie in

the form cf pharmacsutical preparations), and these arz therefore preferred.

In view cf the close relationship between the novel compounds in free form and those in the
form of their salts, inciuding those salts that can be used as intermediates, for sxampie in
w2 zurification or idasntification of tha novel compounds, any refersnce 1o the frze
carnoounds nersinbefsre and hersinatter is o be undersiced as raferring also to tha

ccrraspeoncing saits, 2s agprapriate and expedient.



I n the presgyneg:nis negatively charged radicals, such as car bgé?/ Phs/ods
salts may also be forned with bases, e.g. nmetal or amoni um /f"‘ such as

alkali metal or alkaline earth netal sal-tl8,- for exanple sodi um pot assi um
magnesi um or calciumsalts, or amoniumsalts with ammonia or suitable
organi c am nes, such as tertiary nonoam nes, for exanple triethylamne or

i (2-hyd f,
b per i-diyni“%%%m%ﬂbﬂ‘?hm@é |0 e tﬁeﬁﬁﬁﬁvsgg{UES%?ﬁﬁ'ﬁa%SQEé"ac. g
grcup ar epfpesiual as ﬂe‘sd:ﬂheﬂ&mm@éfemﬁr&i hersimattpound of fornmula 1 (or an

N-oxi de thereof) may also forminternal salts. For isol ation or
purification purposes it is also possible to use pharmaceutically

unaccept alyhg e$itlak$ of el coPUIRES oPinelidiePSicR s MEHiEIre bAVEGF-feesptbhgfamet i C
use, only pharnaceuti cal Ial acceptabl e salts or free conpounds are enpl oyed

(wher e appineeaBrd/itysaniRe Jesmonsyriasas Rie¥siti cal preparations), and these
are therefore preferred. In view of the close rel ationship between the
novel conpounds in free formand those in the formof their salts,

i ncl udi ng Tesideeactvity agaihat VEGHR-rBeenierdyrasine kinasend e st & cqr@m@sémmgé:ﬁ-h t he

The 1roo dOMOTBE ROy BPRBRTEFE e s o HEred PR il o i H B RERLR

referring o 8@ ot HetdteesetdrRsRendt-19SERLYS ot AS GHRRLERS 526 -0 mgendesw
WO 98/ 35958

PCT/ EP98/ Q076! pH 7.8, 5 mM manganese dichloride (MnCly), 5 mM magnesmm ghtaride (Mgtde).

conmpounds ,0f ; Lol Ol RO et

phar macol OS{Jcal IIR'[ﬂr'ogrteoht ﬁjesM(% wﬁ ?grgl”ige%erel h%@l %Bhgrelwa)fter

The effi cagymel sLAe:, Conketiads, @nsﬂtri‘i’e]-mrmemtﬂsomammm ntia giffethy@kulfoxide, and 0
VEG--receptor tyrosine kinase activity can be denonstrated as fol | ows:

Test for acld® by fagarespcVEGR-ruissistar: inpubsieddogithersier 1T nénutes At foom
conducted, using, Flt=1 VEGE-receptor tyrosine kina The_detail ed procedure
is as fol ro%"g‘?@ ['ét’“rr]ef‘ck‘?rh'ﬁséé)%tﬁl' cy%(ns’ 61%’ i%t"ﬁg hase domain of

Fit-1, Shihuehetlarheter SRGRAENETA) 5?1197" %zr{glagg@]tbcnér"h*zgua déri@aBlCl pH 7.6,

5 rrMmanganese dichl ori de (I\/hC err] gnem um ch r|de (MCerr]),

1M di t hi SRTEMDIYSAD areahﬁqrqm Ped rS]aw@[ @cﬁ t9 a Y& mﬁq}mﬂ?}tﬂéﬁlé‘;”@% A@rgilon

[err]g/mnpoy(.\ﬁ X! B, _Buchs,..Switzer|

[[err] Pl - RfE-FoT05 {4 % & P5ar é%%“ Bys i mabh FHgtredire fob ShermRed e
vonnpct“c. o a vacuum. Foliowing compigte elimination of the liquid, the membrane is
washad 5 fimes suscassively i 2 sath sortzining 0.5% phosghoric acid {(H.PO.), incubated

10 mirzzas 2ach time whiie sheking, then mounted in a Mewistt Packard TepCount

niarticis and the radicactivity maasurad atas the addition of 10 ¢ Microscint® (B-scintilation
zourter liquid). ICs-values ars datarmined by linear regrassicn analysis of the percentages
for ine inhisition of 2azh comround in thraa concentrations (as a ruie 8.01, 0.1, and 1

Wmeh).

ne antitumour efficacy of the comzcunds of the invention can be demacnstratad in vivo as

1 /ivo activity in the nude mouse xenotranselant model: female BALS/c nude mice (8-12

wazxs cid), hovanis Animal Farm, Sissein, Switzerlard) ars kept undar sterile sonditions
witn watar and feed ad fibitum. Tumours are induced oy subcutarecus injection of tumovur
2zils (human solheiial cail iing A-431; American Tyoe Culure Collection (ATLC), Rockviile,

MD, USA, Catalogue Mumber ATCS CRL 1535; cell line from an 83-vear-zid woman;



to 100 [er r&glgg,fssgt ge conpound to be tested are incubated together for 15

m nutes at Toom P nperature. The reaction is then ended by PREEEH07¢4on of
10 [err]l 0.25 M ethyl enedi ani net et r aacetat e (EDTA) pH 7. Using a -
mul ti channel di spenser (LAB SYSTEMS, USA), an aliquot of 20 [err]l is
applied to a PVDF (= polyvinyl difluoride) Immobilon P nenbrane (MI1lipore,

USA t ML tit filte d i d
Lo & vhouHeRaeI RO sl St Bearieniiion T SHUIRS keI PR hEABRe

washed 4 tiéé&%hr%é%%éd W08 rmw&mb%ﬂs Kedbredthd st &*ﬁ%“ﬁﬁﬂspﬂ%uﬂf@%m&m
(Herr]PJerr]), incubated 10 m nutes eachtlrre | e shakin

nmount ed i HABOWRR /86 amam@wdmmﬁﬁ}eogsiy i thardert fanx eTioe aafmafsmsepg gddsur ed
after the f ) n

cbunter " tayToRR phechf bt i ol Bsh B eTabhel kAR ol e
anal ysi s désttdoanpoeinddnstaged at scon he thatuirour has raﬁ#hedanMumd of H0@ mre'e

concent r atd ons cy
of the corsBuisrayR htheRstianinae busf DenaBRed s 20 Tl pbt MR s
In vivo adiy datérymhmguﬂtetengtﬂmfnwu:perpeaﬂmmaameé avie tomdet volfrenbee EatBited iude
mce (8-12 weeks Novartis Ani ssein,..Swtzerla Le kept
under st erdcFe’ Bﬁuif*‘t’%&#&”%eﬁﬁ”%@?‘& &gﬁ VF@@&E g‘ldlc? Bi - AR S bggéﬁdﬂtegd
by subcut ap@RltsodrHREtl Ad&brhiHBD HS thLRbhs idched®Nn ephi hebiughs skthb th=hne!
A-481. Anerican Type Culture Collection (AROC? Rockville, MD, USA

Cat al ogue aWABECIIRIDIRE MSAEINCIEae if iUMOL Vol ercTane Yeizated animsimisontrols)
WO 98/ 35958y ater multiplicat s %. Tumewr ragression n %) i

PCT/ EPO8/ 60953 er multiplication by 100, is expressed as T/C%. Tumeur 73¢ es tc1.4(_givem. Yis

epi der noi depentssl poife wedlles] fnag’) wmew vehimd greikiice!s The rasuroinge!otesd the
pass througgt]l d t CONS! tve, 1. antations before the start
of treatnment. éél‘urfagﬂ@% ﬁ %rrgsr%t g%gzég%ts %ﬁ,ﬁ%}ﬂeﬁg& St ﬁp] aé]n/ts’é‘ﬁ subcut aneousl y
in the left flank of the animal s using a 13- gauge trocar needl e under

Forene[err i.a (AD tzerland ﬁT wat,rprent wth the
conpound |[ls 5”?%?%' hﬁ\gs §89 npgs e rﬁhﬁh‘*’ NRd T eatnEd 4 ﬁ&ﬁ‘ SVoT e e %“’100

mierr]. Tometammgeow h is neasured two to three tlmes a vveek and 24 hours

after the |l as t ment b determ ni t

ovee The the k-G o TR sogtectti i Belfha A DR A r e oot S ASh BTG Giprer
net hods (s;eg d@tgal 1439Br4 tig7dp; Cancer 45, 466-8 [1982]) The

anti t unour |cacy I's detern ned as the nmean increase in tunour volunme of
the treatéed 'aﬁt%ﬁ@ 8 pigast #preracieER GeldPe A8 BCPR IR GiSLIr34 GRERSC T iR
untreat ed yangipis fgenf;rol s) and, after nultiplication by 100, is expressed
as T/ C% T_rmur reg_ressmn (gl ven in % is reported as the smal | est nean
tumour vol-GreMat-rEl 41 ot orinecHeaRTAARIUR S VOl e At~ thes $ea@iscot Matl.

treat ment s Hg, Le8k=s %‘?QP&W‘% kg1 gdmaygtered daily by gavage. As an
alternatlve to cel'l' Tine AZ3I, otHer ¢éll lines may al so be used |n the

\-—-\'\

sane mannefbe Celo 205 coien carcinoma call lins [ATIC No. COL 222; 323 aizo Cancer Res.
1345-55 [187%));
- the HCT 1138 colen carcircma celt line (ATCTC Ne. CCL 247; sa2 alsc Cancer Ras. 41
1751-6 [1581]);
- the DU145 orosiate carcinema <zl line CU 143 (ATZC Mo, H73 31; s=¢ aiso Cancer Res.
37, 4049-38 [1978)); and

L,-')

- the PC-3 prosizte carcinoma sl ling PC-3 (ATCC Mo. CRL 1435; ss2 aiso Cancer Res.

40, 524-54 [1380]).

(n

[#3

A compound <f formula 1, or N-oxide therzcf, irhibits 1o varying derrees also ather tyrosine
kinases invewvad in signai Transduction which are mediated by roshic factors, for example

ALl kinase, kinases frorn the Src fam:!y, especially ¢-Sre kinass, Lk, and Fyn, also kinases



for exanpl WOB/3598 MCF- 7 breast adenocarci noma cell |ine (ARQG/RN®s/0T6B 22;
see also J. Natl. Cancer inst. (Bethesda),.51, 1409-16 [1973]); - the NMDA-MB .
468 breast adenocarcinoma cell line (A No. HTB 132; see also in Vitro '
14, 911-15 [1978]); - the MNMDA-MB 231 breast adenocarcinoma cell |ine (ATOC
No. HTB 28; see also J. Natl. Cancer Inst. (Bethesda) 53, 661-74 [1974]);

- the COH&ftﬂ@EGRJiaﬂﬁlymrexmma cetiBa kinesd (MEPG2Ne-o10BR ke, s-ebBd idnaséancer

oo oL daviireibe SPd ekineincongs Kiags 1Brct kBopaapsrgbaly SHEbe oL e at

car ci ”O”BreE@btlor Hré‘s‘?n%n&é@ra%T%dﬁchﬁ@G&JrecépﬁSr Bhad, CUFC ehrediptor idhhse, Kit-
4049-68 (1973); "and - the PC-3 prostate carcinoma cell line PG 3 (ATCC No.

CRL 1435 reseetoak@asazﬁmypaﬁe@cemr Masezan[dlam)ﬁfme:thwcemwmsw $io¥iHEN a
, Or f)(llag? \}'Iél%% ﬁfgwtn r%mgdotﬂsa&éﬂré’r%?éf'h%% ﬁ‘gﬁgﬁ'ﬁnﬁ AQefd hgtudiM %R?{MQ@:

klnases inv transduction are rrE|ated by tr

factors, d¢alis. exanpl e AbI ki nase, kinases fomthe Src famly, especially
c-Src ki nase, Lck, and Fyn; al so ki nases WO 98/ 35958

PCT/ EP98/ 00764 of the EGF fam |y, for exanple, c-erbB2 kinase (HER-2),
c-erbB3 kTmsmibutmnedflm%bE;emﬁsa“e imgeb i( Rixeagrtevm@wém dtr s:ecept or ik nase

(G~ 1 kinase), especi of the PDGE-- gcept or tyrosine kinase
fam |y, sYRMe¥ayBsdpe I”gtbé%’c”o‘?’ ’fl%s%rmeéﬂsiﬁ"?ﬁ? E?t?@ C&’rseldt RhsBUTOR; -2 $EE8pt or

ki nase angly/Beh-7 RO8M) orh%raasemaea@aalbeqs&@r@an@Aa 4 8ARity BckrPpsasysiag | of
whi ch play” a role ingrowth regul ation and transformati on in manmal i an

cel | s, i neElgdAgNAYRPE E@(Jee. T. AkigE g #HilbSciesas 882.c18HB288 Y r osi ne ki nase
( HER- 2) can be neasured, for exanple, in the same way as the inhibition of
EGF-R protein kinase (see House et al., Europ. J. Biochem 140, 363-7
[ 1984]). A'mewﬁrihaze‘liémaae atsarbeieu s ob posdly wrﬁDﬁFsee@f@r\Mimc}eadeﬂ”e:rm ned,

usi ng net hods known see. .. Ak al.. . SCL en e, 164 4“..
(Son81) - Sinian fer e WEriarr b st Tl e I ton R
PDGF- r ecemmﬁk[ﬂrmsp r\*nmmh dcsivdesatnwnedracche d‘rzmgrtom Lﬂ»e:mz’r@d =degceabed
by Trinks et al S 37 2:27 | nhi bitor
activity 910 ‘gﬂ‘ﬂ% kCHé'f‘ e‘\" dl“%éerr‘ri’ﬁr%' Q)FJ"f 5&3 grRg | %?%F'L%npﬁuhdr i “f%’l’”ﬁ‘*ul a
I (or an Mhigkbgeactties @ied an idHer aesreouigeidefivned in Exanple 1 especially
shows inhibitory activity with an IClerr]| of approximately 1 [err]M On

the basis of these studies, a conpound of formula I (or an N-OXI de thereof)
accor di NGOk 8ne basis of these studies, a compound of formula | (or an M-oxide thersett ecsording o

4 ot afdian mmimileg mprmim At Slamsstmim s 2s e AT m e e
ihe invention shows the cELedlc ::-,.-';-‘3.".!.'2:-’ 2SCECIANY B0RINST SISLAlE) T TEDINLAN D7 IrowEl

kinase, esnaciaily proifarative Clssisss.

On the basis of their efficacy as innititors of VEGF-recaginr 17ising «ings s ashaily,

compounds of the invention primarily inhitil the growin ¢ vessels and ars nus. o0

lung cancer {especially small-csil iung cancen, or carcer ¢f the srostals. A somzcund of
formuia | (or an N-oxide therzof) inhibits tha growtn of tumours and is sspecially suitad alse

to praventing the metastatic spreac of tumeurs and the growth of micremerasiasss.

A compound of farmuda | (or en N-c:dde thergod) can ce adminisisred alzneg orin

o HEYoX [P S . PRGN T o~ gt} - o R By -
combination wilh one or moers oihar therapevdic ajents, poesible compinaiion therapy taking

i}

the form of fixed combinations os the administration of a compound of the invantion and one



the i nven%8g8/§§bggvs t herapeautic efficacy especially agai nsgg_g/é;&mg?st e

dependent ‘onh"protein kinase, especially proliferative . dise

basis of their efficacy as inhibitors oft18/EG--receptor tyrosine kinase
activity, conmpounds of the invention prinmarily inhibit the growth of
vessels and are thus for exanple, effective against a nunber of diseases

associ ated with derequl at ed angi pgenesi s, especi al. t | €

a0 aei <o MBI Betaseyfhagere SRR SrsRar e it e<iseRb Rt dHefdhomer, or
di seases thgehinbircdaiHiaistraioCtf fixed eapbitiatibhy/ahd 6A6 br mars ether therapeutiof t he
col on, lung cancer (especi all¥ smal | -cel | Iung cancer%, or _c%rac,«%_r f the
pr ost at e.ag&nis ApERMEPYT Adermulal for @ N-gridRiRareef: cam Beeiges of inRARItee Behe
growt h of i i i Ty { ;

et ast at SR80 SpbecilyIeRGRIGRr inerdy heErRiroh M cuRRNERRY, Rititherapsy,
conpound ioimdnatierapy,sugieal intenentidnd or alsembistation ghthese ddrfidriesn SrasaPyaiBone or

i n conbingtj L4 . i sl ple

conbi nat | BivETharsble il APRY GHabAF I hE SHRREL dinadfilitenfidelidhd: as

admi nst r adgsaribed aboven Qibenmbssible theatinensrare threrapydtoonaintain the\i@atiesl ISeES

PCT/ EP98/ Q0764 " . . 171k B ana QF L 70T €
other t et TN TGERSEOnLE: En EhRmgBravantiye terARy. for xRl Prlents S
anot her, or the conbined adm nistration of fixed conbinati ons and one or
more other therapeutic agents. A conpound of forpula | (or an N-oxide

t her eof ) CHHPRIGICHIENE o] ROSKRIR FPBHRINBECHE; E’rﬁp§f”§p;éﬂn%§’p%’8feawt?ﬁt?15’r Ot unour

therapy |&8:Q6%8icBApcORdY)ItbMe:@RIDL BREMBIherdRitiO bHSTaR ¥eviralBHIsi e fram)the
surgical iI'ntervention, or a conbination of these. Long-termtherapy is

equal | y p@§YF BPEPHSINE SNARffibiAA R PeleMiRPipTYNiNesis BRIMANE PT BIHRIR ARt nent
strategi eﬁ;e@%ﬂ?@ﬁ&édr@ﬁﬁr&{%\éepr -@ﬂ@:ﬁaﬁé?%ﬁé%ﬁ:‘o’i&ﬁ%@gé &, 8F & AR aMrclsh

mai nt ai n e patient’'s status ‘after tunour regression, or even

chenopr eviémzday sutthas apidermajigrewthriatior lenepiar tveerine gnase, sicytoking, ernggating ¢

agents for possl blg,Com Natken & enes Q?\%g}nhyasg%iﬂfar,@ﬁﬁsﬁé’é!%@ﬁ@%ﬁ& Hd
nasor T Apl-e f era

cyt ot oxi c® CONpo Oof exa a cheénptherapeutic agent or se

sel ect ed 4 mividithectthe ipezstign okam§Hadoimain With arphotpipayated preten. osynt hesi s,
an inhibitor of protein kinase, especially of serine/threonine protein

ki nase, such as protein kinase C[er]r or of tyrosine protein kinase, such
as epi dermbmpﬁmmh?dramgw't?reeiﬁemﬁicn id yetamiynier MHen@seshyactiy kok presgrzbly
negative growh regulator, such as TG--[err] or |FN-ferrl. an aronatase
i bi + ore e b STentetpn Bt SimEs. Bt e brewion o fher PRTBPREEFDn of
an SH2 doirBisWidr Rxamplosiaar-ydrakpduddigt=imals, foleganpieusceras.cardiengnita t he
invention is not only for the gpr ophyl acti¢c and preferaply ther apeut LQ),-,;
managenentoets FunsT SENEERISSo SEER 2CRBPPFRAMAYIS DS U385t A&7 RBFD S
ani mal s, 6% 688 8me 6@ HER G0 to/pataftf diboARAARhSwith Qhedoaiiuads.odent s,
such as m ce, rabbits or rats, or guinea-pigs. Such a conpound nmay al so
be used as a reference standard in the test systens described above to

permt a copard; SAB iMWehfloR IdieEs GRERS W Ss2 of a compound of fermula | (or an N-oxice

thaerzol) for the inhibition of VEGF-receptor tyrosine activity.

A compound of formula | (or an M-coxide therzof) may also be used for diagnostic purpcses,
for axamp!s with tumours that have been obtained from warm-blocded animal “hosis”,
especially humans, and implantad into mice to test them for decreases in growth after
irzaimant with such 2 compeund, in order to investigate their sensitivity {o the said
cormpound and thus to imerove the detsction and detsrmination of possible tharapseutic

mmethods for necpiastic diseasss in {he criginal host



| n gener alwotdadsssgvention rel ates also to the use of a conpeordiresed7es mul a
| (or an N-oxide thereof) for the inhibi ;jﬁgn of VEGF-receptor tyrosi-ne
activity. - A conpound of fornmula | (or ah N-oxide thereof) may al so be
used for diagnostic purposes, for exanple with tunours that have been -
obt ai ned from warm bl ooded ani mal "hosts", especially humans, and inplanted
into m cewif tﬁ@gtadpbmmerrd@cmpsmgaff@m hmehtiened hereinatier, definitionsfh a
conpound, in order to jnvestigate their sensi hi Vi‘r{% to the sairgabﬁ:on%)o é;cﬁ
and t hus SupstifMenE/Ecmrbe genwat 7finitions Mmaiened Rersinhis e MAYTEREPIAR 8% it c
met hods f. agd | BSRGe Y@l s Fosdecific definitions or especiall
-17- w@hegﬁ@%fﬁﬂ’?@% pref%gpl?géagg]r'rﬁdﬁﬁf f?)éermlal rrentionepd y
her ei naf t with de#siliena ¢hanactenizesi assheing Bfafer@diom t he general definitions

menti oned herei nbefore may reasonably be used, for exanple, to replace nore
general definitions with nore specific definitions or especially.with

defi ni ti oRsefetacadct giver ook asmpeintofformhiwa d witerein (A) Preference is given to
a conmpound of forrmula | conprised in a pharmaceutical preparation or to be
used according to the invention whereinr is 0 to 2. preferabty—8—n is 0
or 1, migisQ@re,arsierakiy 0, Rlerr] and Rlerr] (i) areThi6vntEdl 9 BEel¥pecial Iy
methyl, or (ii) together forma bridge in subformu a |*REPLACED B
[err] th@’sbfi)ﬁ(:lﬂng bei ng achi eved via the two termnat—carbon at ons, or
(ii1) toggfb@orfaedana bridge in subformula |**

[err]

R. and B, {i) are lower alkyl, especially methyl, or

{iiy together form 2 oridge in subformula *

-

(=2, )

Y

the binding being achisved via the two terminal carbon atoms, or

{iii) together form a bridge in subformula ™

whersin cna of the ring members Ty, T2, Ts and T is nitrogen, and the others are in each

casa CH, and the kinding is achieved via T; and T,

A, B D, and £ ars in each case CH, or also A, D, and Eare each CHand Bis N;

i ?

3 is lower aikylena, 2scacialiy methyiene or ethyiene {-CHy-CHy-), -CHz-NH-, -CH-0-

g s -~ ~ JE e Phay s o
nydroxymnethylens, or tenzoyloxymethviane,

& is msthwd, whnich s houndio A o D, or o A and )

This Sheet Has Been Replaced

Qe



wherein o of. -k ring menbers T[err], T[err], T[err] and T[errl IS

ni trogen, n@ﬁ)dJBPﬁ%g%ot hers are in each case CH, and the bi ndi f T@Ly@}{%ved

via T[err] and T[err] A, B, D, and E atg-in each case CH, or also A, D/~
and E are each CH and Bis N, Gis lower alkylene, especially nethyl ene

or ethylene (-CHerr]-CHerr]-), -CHerr]-N+, -CHerr]-0, )
hydr oxynmet hyl ene, or benzoyl oxynet hyl ene, Qis nethyl, which is bound to

A, to'D, or to Aand D WO 98/ 35958 _ _
PCT/ EP98/ Q@78 %r lower allyi,i epbtiglly Hovietidl kyl , especially Hor methyl, Xis
I mno, oxa, or thia, Y I's phenyl, which is unsubstituted or is

substituted by one or two substituents independently of one another from

t he grOpr?sO;m?ﬁé ﬂxﬁg Afizno; 1 ower al kanoyl ami no, especially acetyl am no;
hal ogen, ‘especi al y’?l uofine, chlorine, or bromne; |ower alkyl, especially
met hyl or also ethyl or propyl; hal ogen-lower al kyl, especially

trifl t hyl ;. hyd | |k ' | t hoxy:
bhenyl -1 Qb PR e sy Sated of s FERE Ry Hlor Wb BReadén@l 0P 210NV
or in addintiégghdenty bEomy endthersiram tepgrolip solastisihg entissg; Idvesreaatkamioiamyho, such

as ethenyl (err]-(ferr]alkoxy, especially. n-decyloxy, |ower :

21 Koy cal SERPIENY SCEHETING SROSHT: SHpeRbOHYIS CaPamayProm Bacper 2.

al kyl car baypayiaily sahyi 36 allo oA BY brop@F ndicg Sr-lowaid bk asbedmlyl trifilcewesthyl;

al kanoyl, such as acetyl, phen on¥, hal ogen- | ower alky+oxy such_as
trifluor oMEYREK{PVEN aikoxy spepialy mENsY SR IZHERY: PRANFOMEK s9EATBBRTEY such
as et hoxy&%ﬂ\ggf&;}?ﬁl and QURb, & (8% RBIIEARE%: oS HCX RBNTB LAY hiERToRaRFcup of

hal ogen-1 0 Kyl m€rcapto, such as trifluoronethyl mercapto, hydroxy-|ower
al kyl, suslpstsishisl ioyay eiiehyl, soeheas 3hAYdr BxFrBtasyy. escavaly BiiRGISH) 8| |
such as |.fon Jal.o ) 2@ 5 L_._s;3 gf 9|2, 'S'HQHQ?'?*'- | sush as N-
trifluor g‘%%%%%%%%ﬂ&?ﬁ%%ﬂ a,% ‘e‘%@ €6 ﬁn{}r{: gl"h)%r‘ %Qi/gf)b'ari‘é TR err )y, 2-
met hyl pyrineingl-or 4-igit-budyearomByly loye? aivatbiyl sibhZBsdicerl,arnepyipky, halogen-tower

nave ad; aUBRE S4B ML RS Re T Bl ay T B R Y P RO S 8

especi al | y5 Shpyyiathydriyl, éspecilialirygrepbenylch 25 meBwlroarcdpto, halogen-lowsr
alkylmercapto, such as triflusromethylmercapto, hydroxy-tewer alkyl, such as hydroxymethy!
cdar 1-nydroxymethyl, lower alkylsulforyt, such as methanesulfonyi, halogen-iower
alkyisulfony!, such as trifiuoromethaneaayiicnyt, chenyisutfony!, dihydroxybora (-B{CH)a}, 2-

G e o N R Pt S~ IR V] B B - L |
1 2-dioxcian-2-yl, 1n-oyrazsl-3-vl, T-meiny-

methylpyrimidin-4-yl, oxazol-5-vi, 2-msinyi-

J

sememm i Y 1 e Y] 1" o HT R s o mys -~ iy b ™ + i~ gy rmd -
zyrazei-O-vl and iower alkylensdicey tound 'Stz zdiacant S-aloms, sucn A

A

meinvlenadioxy, cris also oyrichd, aszesialy 3-pyricyl sspscially ohanyl, 2-, 2- &7 4-
aminopnenyl, 2-, 3- cr d-ac3t amincsneny], 2-, 8- or a-lucropnenyl, 2-, 3- o1 =-
chicrochenyl, 2-, 3- or 4-dromcpheny!, 2,3-, 2,4-, 2,5- cr 3,4-dichicrochienyl,
shicrofluoropheanyl, such as 3-chiorc-d-iluoroghenyl or also 4-chiero-2-fiucroanilino, 2,- 3- or

-

a-mathyiphenyl, 2-, 3- or 4-zt~vizinany:, 2., 3- o d-2ra2yipheny!, methylflucrophenyt, such

23 3-fluoro-4-msathylshanyl, 2-, 3- or 4-iriflucremethyicnenyl, 2-, 3- or 4-nydroxyghenyl, 2-,
3- or 4-mathoxyenenyl, 2-, 3- or 4-athexypnanyl, methoxychiorophenyt, such as 3-chicro-4-
methoxycarsenyi, 2-, 3- or 4-Lenzyloxycnenyl, 2-, 3- or 4-cyancphenyl, or aiso 2-, 3- or 4-

Nrpt ie
gurichyis

2 is aming; N-lowar allyiamino, zucn as M-methyleming; hycroxy-icwer alky'amirg, suca 2s
fug e P Junmoa e ot mye it d e e . oy Pugm ey domrenton e N BT g ;
2-wdroxyetnylaming; chenvi-icwer cilclamine, such as senzylamine; N,M-ri-iower

alkylarning; n-pnenyl-iower alkyl-N-iower alkylaming; N, N-di-lower alky!phenylamino; lower



am nophenyivo $8/3596% or 4-acetyl am nophenyl, 2-, 3- or 4-fl uaroapieswbiss2- ,
3-..or 4- chlorophenyl, 2-, 3- or 4- bronnﬂgenyl, 2,3-, 2,4-, 2,5- or -
3, 4-di chl orophenyl, chl orof | uorophenyl h as 3-chl oro-4-fl uorophenyl or
al so 4-ch|oro-2-f|uoroaniIino,2,- 3- or 4-nethyl phenyl, 2-, 3- or -
4- et hyl phenyl , 3- or 4-propyl phenyl, nethylfluorophenyl, such as

3-fl uoro- éikﬁﬁé)fl’dhmeﬁydh as?acetylamitio; 6résu$étmmmhm‘b@wwd:om&smg3
4- hydroxyghenyl 2- - or 4-met hoxphen I

, 2- - th
met hoxy chPefizsiyiaaMge of BB@W"' esa&wmacsbwiammﬁows;%&maﬁyﬁen‘g%@n%r—‘éch
4- benzyl O?A/s%hQ %Fﬂb%‘mg@br Q%R:e‘bé?lg%[leﬁl?@@u 'bz rftfo & SRind; or ﬁ*o 8yt héloﬁen ardinb,s

am no; ower amno s m no; hydroxy-| ower kyI ami no,
such as ZNHWEWWtIWOaMM@ !Op‘!ﬁéﬁwlalﬂbmmmI'WI ewanAocarseeh laver Thenzyl ani ne;

”ﬂﬁ d: Orﬁé\éwhﬂ%ﬂgo& aaﬁ\n&ﬁxg% é:\%e%ramc%}t k@illsz%égﬁ esBLEUALRhe; especially

-19 - aammmoﬁbamamm siitedbensoyiaming, aminvdenzoylemsubahitaepethylaming he group
conpri SI n benzo 0 oreé)r}EnX | -1 ower al koxycar bonyl am no, wherein the
phenyl REA1oRY ’88@ ADICLT U ISP t ut ed or especial |y substituted by
nitro or am no, or also by hal ogen, am no, N-Iower alkyl am no N, N-di - | ovver
al kyl am no, hy drox ano, carboxy, |ower al koxycar, bon al kanp

or car barﬂﬁ?i’e‘i%F {im gorﬁa?/ b‘éﬁ*‘e@éﬁ%F%fﬁ?eﬁfWhéWf’é‘sﬁE a? iy ” %ﬁbe a Rk

acetyl am 8&1%8! ihree %gé(hgmgrwboﬁdﬂ nobenzoyl am no, 2-hydroxyethyl am no,

benzyl oxycar bonyl am no or brom ne; and, if present (in fornmula IA), the
bonds characterized by a wavy line are in each case a double bond or in
each case pa?épgja Hond; or of a pharnaceutically acceptable salt

t her eof ; o SUch a conpound or pharmaceutically acceptable salt thereof

wherein n = 0 and the other noieties are as defined under (A) for use in
the treatgent. of a disease nentioned herejnbefare or. herelnaf Ler, to
such a cogg%‘fjﬂoo TFEY & A2 0 2g” noi.,rsmphionblfﬂ gsﬁ Nl EZ “THnc ‘t’éhg «,a?r!,«,

noi eties are as defined under (A), or a pharnaceutically accept abl e salt
t her eof . B) Special preference is given to a conpound of fornmula I,
especi aIIS/ formula | A, conprised in a pharmaceutical preparation or to be
sued accopGimgrto the invention wherein rris 0, nis 0 or 1,

mis O; - SENLREEE \

Pl
Lo,

A B D andEareinesh zase
@ is lower alkyizne, ascscially mathvlene,
Ris A,

Xis iming,

Y is phenvi, which is unsubsifuted cr is substiiiied oy ong or two substiivanis
independently of one anciher from the group comorising amine; ‘ower alkanoylamino,
especially acetylamino; halogzan, espesially fluorine, chicrine, or cromine; icwar alic/,
2specialiy meathy!, haicgen-iowsr a"(/x especiaily trifiucremeinyl; hydroxy; lower alkoxy,
zsoaciaily methoxy; phany!-lower alliaxy, szpecially banzioxy; and syang, escecially
pranyl, 2-, 3- or 4-amiroghenyl, 2-, 8- or d-acstyiaminnenamd, 2-, 3- or 4-iucrsghenyl, 2-,

3. or 4-chlorophenyl, 2-, 3- or 4-bromoptiemyl, 2,3-, 2,5-, 2,3- or 3,4-dichioroghenyl,

This Sheet Has Been Replaced

L




mis O; and E are in each case CH, Gis |lower alkylene,
especi-al | y%vrr%_??'n/f/ 2he, Ris H Xisinmno, . Yis phenyl ,PQ#W/OP%’S“
unsubstituted or is substituted by one or20tawo substituents independent| y of -
one another fromthe group conprising am no; |ower al kanoyl am no,

19 4-21231/ A - 20 - B

especi al | C | am no; _hal ogen, , es Lal ly fluyowine, chlorine, ,or, brgm ne;
ower "al kphieriibesihei, sudh 35 F Sl B3l hribay. 47 v B a-glfnlingtyy, 2°'s- or &
trifl uor onffuaydmethyiphenyl, 2-| SV 4-BYdrexyphefiPR2S Babt y-nighdigrarboRficny| - | ower

al koxy, espeC|aIIy benzyl| oxy; and cyano; especially phenyl, 2-, 3- or

4- ani noph&igthoxysh ,orqpheayl. ﬂ’-’%b%ﬁ ?‘FB‘M%&MHWCE@OPYézﬂ& on4aengyepmERgy, or2- |
3- or 4-c _Qpaeishoptfenyl: angor  4- bronmophenyl, 2,3-, 2,4-, 2,5- or
3,4-dich|2#§%ﬁgn3ﬁ¥ g%lépbflaorophenyl, such as 3-chl oro-4-fl uorophenyl,
2,- 3- or 4-nethyl phenyl, 2-, 3- or 4- trifluoromnethylphenyl, 2-, 3- or

4- hydr oxy Q%(rlwds gn'a’cr ter%d%;?%%&ﬁﬁe%@%@%le %Egoxychl orophenyl, such as

3-chl or o- 4-Tret hoxycar bon ) benzyl oxyphenyl, or 2-, 3- or

4- cyanophenyl ; and t he bonds characterized by a wavy |ine are double
bonds; or a _pharmaceutically acceptable salt thereof; or to such a
conpound 5¥afﬁﬁh%W§°f, especially A, wherein n = 0 and the other nvieties
are as defined under (B), or a salt thereof. Speci al preference is given
to a conpgynd_of formula |, especially formula | A, such . as ks mentioned in
t he ExanplSPECBEPGIRIETE i %‘f?&rtﬁﬁ'cf@tﬁiﬁ%%ﬂ@f%%@p‘ﬁ gepecallyfermy e spch as is

especi al | yentioned in the Examples below, or & pharmaceutically acceptable salt thereof, especially

a compound specifically mentioned in the Examples or a sait thersof.

Special preference is given alsc to all compounds of formuta | which have an 1Cs belcw

1 uM in Example 80.

High preference is given o a compound selected from
1-(4-Chicroanilino)-4-{4-pyridylmethyl)phthalazine;
1-{3-Chioroanilino)-4-(4-pyridyimethyl)pnthalazina; ,.,-—f”"’ v
1-Anilino-4-(4-pyridyimethyl)phthalazine; D R
1-Sanzyiamino-4-{4-gyridyimethylinhthalazing; |
1-{4-Methoxyaniiino)-4-(4-pyridyimethylphthalazine:
1-{3-Benzyloxyanilino)-4-(4-pyridyimethyl)phihalazine;
1-{8-Mathoxyanilino)-4-(4-pyridylmethyl}phthalazine;
1-{2-Methoxyanilino)-4-(4-pyridyimethyl)phthalazine;
1-{4-Trifluoromethylaniline)-4-(4-pyridyimethyl)phthalazine;
1-(4-Fluoroanilino)-4-(4-pyridyimethyl)phthalazing;
1-(3-Hydroxyanilino)-4-(4-pyridylmethyliphthalazins;
1-(4-Hydroxyanilino)-4-(4-pyridylmethyl)pnihalazine,;
1-{3-Amincanilino)-4-{4-oyridyimethyl)chthalazine;
1-{3,4-Dichioroaniting)-4-(4-pyridvimethy pnthalazine;
1-{4-Bromoearniiing)-4-(4-pyridvimsinyf)phthalazing;

1-(3-Chicro-4-methoxyaniiing -4-(4-pyridyimethyl pnthalazineg;

This Sheet Has Been Re I
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a conpoundwapssmsbsgcal |y mentioned in the Exanples or a salt ﬁ@gﬁv\ﬁgfoo-m
Speci al preference is given also to all conpounds of fornula I ch have_.
an 1C[err] below 1 pMin Exanple 80. H?bh preference is given to a
corrpound selected from1l -(4-Chloroanilino)-4-(4-pyridylnethyl)phthal azi ne;-

-(3-Chl oroani | i no) -4-(4-pyridyl met hyl ) pht hal azine; 1
- Anl l'i_no-A{4- ekyﬁuéarﬁm t }:aijtlméa{y@ﬁhmataz&ze

- Benzyl am no- r| dy th al azine; 1
- (4- Met hok{f Meltm’r*ﬁf)' @ﬁiW’ﬂﬂWeﬁ‘M)ﬁmhﬁfﬁtﬁﬁ*al azine; 1
- (13- Benzyd iy §<P| | i no) - 4- (4-pyridyl net hyl ) pht hal azine; 1
- (13- et hoxyanl i NO) -4- (4-pyridyl net hyl) pht hal azine; 1
- ( 2- Met hok{@Ghlaradyfivprganiiime)-tedipyadyiyieinyhphthbkzines; 1

- 4= T €1 o REER ) LAty ) PPl azi e

(4 Fl uoroani | i no) - 4- (4- pyridylnethyl)phthala2|ne, 1

- (3- Hydr oxya |I|no | met h ht hal azi ne; 1

- (4- Hydr BN %m&:aé‘ﬁa %;() % ht hal azi ne; 1

- (3- Am noani l i no)-4-(4- pyrldylnethyl)phthalazine 1
-(3,4-Dichloroanilino)-4-(4 pyrldylnethyl)phthala2|ne 1

-(4-Br orru%lﬁi"lrpﬁ@')” at g inkantioy Mavibenrepared Ay prperssey known per se for other
-(3-Cnl orgy i L4-pyridyl met hyl) pht hal azine; 1

-(4- Q/anoan |no?0é%¥%eah¥la\?)é?ﬁ% hy ) pht hal azi ne; 1

-(4- Met hyl ani | i no) - 4- (4-pyridyl net hyl ) pht hal azi ne; and also 1
-(3-Chl or, I 4- (4 pyrldylnethyl)phthah Gre
-(3-Met hy anf{T%or%aQ é&ﬂ§%pdylnethyl)phthala2|ne ! ng%; n%ceﬁNJcally
acceptabl e salt thereof. A conpound of formula | may b el ed by
processes known per se for other copp nds, especially by reactlng )

H
{ s

0—k Q;r

-21 - 1

an,

wherein A, 8, D, E, Q, G, R,, Ry, and n are as defined for a compound of formula |

[, esveacially a ohthalazine derivative of formula A,

i
a=z \_7 (%2, (HA)

whersinr, m, A B, L, E, G, Q, and Z, as well as bends characterized by wavy linss, are as
defined

for 2 cempound cf formula iA]

and L is a nucleofugal leaving group, with a compound of formula il

Fal
™~
/. (CHR)——Y {ih
b
wherginn, A, X and Y are zs defined for a scmzound of formula |, the furctianal grouns in
iz compounds of formula 1 and formuls 1 which do not sartisipat2 in the r2action taing

This Sheet Has Been R
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a) aéorrpo romula 11, : L
[err] - mgﬁgkﬁgsﬁ B, Db EE Q G Rerr], Rerr], and n ar BCREPHNT6dq
for a conpound of formula | [, especiallypza phthal azi ne derivative of
formula I'1A [err] (A

whereinr, m A B, D E G Q and Z as well
wavy I|nes are as defined for a conp
21 © 4- Presentio protected form where necessary, an

a nucl eof ygals-eavi ng group,
[err] V\,hereilnk
the functional

do not parﬁ)iacéo?ﬁﬂoanhrbf?&ﬁwxﬁfﬁfft i on bei ng

H 0
N
A= N /7
/N
N !tG R
\\ (\’/ 2
D—E TQ,

wherein A, B, D, &, Q, G, R

ound 8f for.mul a
removing any

with a conpound of fornula I1I
R, X, and Y are as defined for a conpound of fornula I
groups in the conpounds of fornula II

as bonds characterized by

and formula |11 whi

R1, Ro, and r are as defined for 2 compeund of formula |

[, especially a2 phthalazinons compound of formula IVA,

%"'\ /O

N =

/ Y
A B N\_ r::.._-7‘
\l ‘\ > \ \ /; i
i G A
l\\ (*142;—0
p—g

wherginr, m, A, B, D, E, G, O, and Z, g v

defined for a compound of formula 1A

WRere nacsssary, and remeving 2ny oo

¢} {or the preparaiion of a comeeund

Y . Ty T
2C %3, thia, or iming,

~CiH-NH-, or a

with & compound ¢f formuia i, as shown undsr preesss a), inthe o
funcronal groups in i

vall as bonds characterized by wavy lines, are as

rzeance ofa
fcrmula

oy 1y
he ¢l VC.u.\,., o

tin orotsctaed form

sizactive groups present, or

of formula |, whersin G is -CHs-, -CH,-0-, -CH,-S- or

ard the other symbols are as described fora

compeund of fermula 1, reacting a comeound of formula v,
/x\(f: iR Y
IN:"\_ n v
N R, )
VAR
L= R
wingrein ine ragicals R, R, X, Y, & and », are as defined for a cormpound of iormuia |,

rﬁeozixe Aroups PIRRent, of

ch
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in protected form where necessary, and r&#oving any
present, or reacting

-‘(
[, especially of formula VA,

wherein Z,
and wherein L is a nuclecfugal leaving group, with a ccmzoun

A=B
N

wherain G is

~CHp-O-, -CHu-8- or -CH.-NH-, or aiso cxa, iz or imino

PC2T/EP98.f00764

prot ective groups

(VA)

Y, x, R, n, and m are as described for compeunds of formula 1A]

d of formula V1,

(V1)

and A, B, D, E, (G, and

r are as cefined for compounds of formula |, or (for the oracaration of a compound of
formula |, whersin G is the bivalent radival -CHg-) with the cerrasponding matailate cf a
mocund of jormula V!, wherein the radical -CH-Ms 1zhas he alace of G-H, whersin Ma i3
z metal, the uncticnal grours in the comaounds of Tormula V and Jormula V1 or ineir

metaliate wnich do not participate in ihe reaction teing drs

necessary, and removing any protective grougs prasent, or
d) for preparaticn of 2 compound of fermula !, whae
‘mine, and tha cther symbos ar

i"r

oxa, this or

oy
a2in X, Y,

as |
as

wher Ry, R, Randna

A<

[0 %1~}

A < R lFl,
_/
N

\\1_./ { - Z-"'rn

"N/

—Y

A

i«

i

e e

T be

wharsin X, Y, 2, 5, m, ard n are as dezorived for eompe

¥ ey

. -
P —-h—-{u-

and whars KXis aming, NYGIrmyy & ms i3, oratautomar

-

formuia viil,

-s.-n&a-aui-.)) i

""‘Q
=i

aant in preiectad form wheirs

zfined for a cemeeound of formula |,

(Vi1A)

~

T formia 1A

i . ¢ o
a0, M0 & COMDoUNT o7

b

present. . .



b) a conpound formula IV,

wherei-n A wg98%593é Q G Rerr], Rerr] and r are as definEGT‘FS(r”{ﬂg’%J _
conmpound of formla [, especi al | y a phadal azi none conpound of formula ™™
| VA, [err] whereinr, m A B, D E G Q_
and Z, as well as bonds characterized by wavy lines, are as defined for a
conpound of fornmula [A] with a conpound of formula I1l, as shown under
process a), in the presﬁneé\eof a dehydrating agent and a tertiary ani ne,

t he functional groups rrpounds of fornmula Il andé{/?‘zrrul alll which
do not participate in ac I on being present in prot d form where
necessary, and renovi ngDaﬂ;/ Q)L ective groups present, or c) or the
preparation of a conmpound of forrmula I, wherein Gis -CHerr]-

-CHerr] @ier anI‘[@rGl-]ig-@*o?[L“%e%l]’*n%"é‘nucwoﬂ?daﬂéa‘)%@mrétﬁp andke Binee, and

t he ot her njo s are as described for a compound forrrulala reacting a
conpound syfmtqusam@descr'bed for a compound of formula |, the 7 ‘unc.t[::@pquroups in Wher ei n t he
radi cal s 1

padical s Btddnos B Bitia iy ara RV wibiPad fof dripste i eresommaasig ©f

PCT/ EP98/ ¥egértt in protected form where necessary, and removing any protectiFg groups orasent, or

e) for the preparation of a cornpound of formula 1, wherein G is lower alkylene substituted

by acyloxy, and the other radicals are as under formula |, reacting a compound of fermula
XV,

I

wherein Ac is acyl, as defined under formula | for lower aikylene G substituted oy acyloxy,
and X, Y, Ry, Ra, R, and n are as defined for a compound of formula !, with an alcehyde of

formuta XV,

‘ /A=S M
{ S een
c
D—E Q).

wherein A, B, D, E, Q, and r are as described for 2 compound of formula |, in the presanca
of a strong base, the functional groups in the compounds cf formula XV and formuia XV
which do not participate in the reaction being present in protectad form where necessary,

and removing any grotective groups presant,

whare the starting comeeunds defined in a) to ) may alsc te present in the form of salts,

providad a sait-forming groun is present and the reaction in salt form is ocssitie;

and, i 50 desired, converting an cbiainabis compeund of formula | or an N-oxize thareof

into another compourd of formuila | or an N-oxide theroof, converting a frea compound oi



[, especi al ko 9d3d098 nul a VA, [err] wherein Z, Y, X, RecPrpiditid7dd are
as described - for conpounds of forrmula I A _and V\/nerel nLis anuc eo ugal
| eavi ng group, W th a conpound of fornul-#3VI, [err]~
wherein Gis -CHerr]-0O, -CHerr]-S or CH[err]-NH—, or also oxa, thia or
imno and A, 3, Db E, Q and r are as defined for compounds of fornula I,

or (for themplErs 4 Nraauo% 1h8rReINNSa Qhit denVEhnﬁF lan o dﬂ?&ﬁ@dl@ shit bfa EBﬁpBuﬂ@bﬁnt

radical -CHerr]-), with the correspondi ng nme | ate of a conpound
f or mul a vfc rarian Nigxidedhewsaf intadHedras] campaunkies ann'éwepsatb@ndfor@epa'amaeu n

For mil & Vioaers gt e lcoP iRy I RBP R o 1 RN el Bfir.

bei ng present in protected formwhere necessary, and renoving any

protectiv 19 %s ] sergf oo d f.or preparation of a compound of formula
|, wherei CH[err] NH-, oxa, thia or imne,
and the other synbols are as descrl bed for a corrpound of forrmula I.

reacting

of f
[ean1' M9 TR Brap Hessileq' diktnthn O Hiapropessoelo: tnMae PPt BnBai Gr CaP X
conpound of arﬁd)zné'é dell as the b&ﬁﬁ%kéﬁtér&e@fbyfé)ﬁ/ d} B fne/latd As def ném‘gf Sdfcatind,

Z, Rand m and n are as describ for conpounds formula I Al and” where K
i s am ne, chipUnPdRy: . oinlese cthasnise lféﬁ"caiadautoner thereof with a compound of
formula VIII. WD 98/ 35958
PCT/ EP98/ 00764 - 24 -

Frocess a)

in the compound of forrmula il, a nuclecfugal leaving greup L is especially halogen, above

ail bromine, icdine, or especiaily chiorine,

The reaction between the compound of formula il and the compound of formula il takes
place in suiiable, inert polar scivents, especially alcohols, e.g. lower alkanols, such as
mzinanol, sropanaci or especially ethanc! or n-butanal, or in a meit without the addition cfa
soivent, espacially if one of the reaction partners is presant in liquid form. The reaction
takes place ai slevated temperatures, preferably betwazn ahout 60°C and the reflus tem-
cerature, for examplse under reflux conditions, or at a termperaturs between appreximataiy
20 and aporeximataly 110°C. The comgound of formula !l can be used as a sait, for
gxampie as an acid addition sait with a strong acid, such as hydrogen halide, for zxamgis
&5 a hydrochloride sait.

if cne or morz other functicnal groups, for example carbexy, hydroxy, amino, or mercapto
ars or need o be protecied in 2 compound of formulae 1! and/or 1], because they should nct
take part in ihe reaction, these ars such groups as are usually used in the synthesis of pec-
tide cempeunds, and aiso of caghalosporins and penicillins, as well as nucleic acid darival-
vas and sugars.

na protecting groups fer functional groups in raw matariais whese transformation should
oe avoides in narsicutar narmen mine. a0 08 asneciai
C@ avaiger, in paricuar carneXy, amine, nydrexy, and marscapto groups, include sspeciaily
the coaventicnal protecting groupss that are nerimally usad in the synthesis of pegiide com-

pounds, but also those used in the synthesis of caphalospaoring ard penicilling, as well as



[err] whakAL 3Mis -CH err]-L** or -L**, where L** is a nucl eof ugal

| eaving group;” and the other synbols are as described for a EGHEBIY7
formula |, the funct cnal groups in the @8wpounds of fornula VIl and
formula V11 which do not participate in the reaction being present in
protected form where necessary, and renovi ng any prot ective groups present -

or e) f ound of fornul,a wherein Gis |o
ol kyl one sl R AR ERAE Shaats, i AtolRlIRG HEUgS may SiRaR e brostat Mprafsers an
f ornul a | shoelqirofegt mecrormrauarobraupsf Sdriteted’@bainst unwanted secondary reactions,

[err] V\gerem‘ IS ac§ as defined under fornmula | for 1ower
al kyl ene GUSTIBS@FYIaicns: BYheRacAtions, esierificrtions, oxdations, sq!t[/@ﬁif ard similer raaer e

as defi nedroﬁ@ﬂn%eﬁ@iﬁ%@@é’ 10é cfﬁﬂmb?reup%ﬁy iR d@rlugﬁgy ﬂ’Eth%wff’éct)%/ se—

[err] wherein A D, ) r are as descri f'or a conpound 0
formula | leqﬂr-rfittbrer%fhe%fer?@éeeﬁn@, seuren gl mactions. fds aupheatactamatrc g’rmmpestmgr the

conpounds l:

reggt i on t?% rﬁ sqprese iéyﬁ"ﬁﬂgrr’%‘?{é%§%°?%H'%%§¢Léq‘ﬁ8§%§92&% Y, énrg%g%a? r%g any
protecti Veergpwp@ppa@smsqivainGemwbe shcolysiagr ahamgmdwdab}rviwdrdr Bx&hpieo
e) may al the. farm f salts sal t-form ng grou
i )s pr gsenti P’GBP ﬂﬁﬁ}% aéf‘{lé “F 1P Rysie ‘f%‘f%cr”éd‘ﬂ‘g“sss I“‘b‘géﬂa1t ?h%’(rﬂfe o pgegegtég-trp%g
converti n@narprmdiucaa Wada besctarpnty, of cioeadilyastatish, athidh eretat8ing f@rﬁi@@faré BLif

anot her cq an formula I or .an N-oxide thereof, converti ng a free
conpound 1he reacticns mentioned hereinabove and hersinaftar.

The protection 2f such furctional groups by such proteciing groups, the protecting groups
themseives, and their claavags reactions are described for exampie in standard referance
Works, such as J. F. W. MeDmie, "Protective Groups in Organic Shemistny”, Plenum Press,
London and New York 1573, in T. VW, Greene, "Protective Groups in Organic Synthesis”,
Wiley, New York 1681, in "The Paptides”; Voiume 3 (sditors: . Gross and J. Meienhofer),
Academic Press, London and New York 1381, in "Methoden der organischen Chemie*
(Methods of organic chemistry), Houben Weyl, 4th edition, Volume 15/1, Georg Thieme
Varlag, Stuttgart 1674, in H.-O. Jakubke and H. Jeschalt, "Aminosiuren, Peptide, Proteine”
{(Amino acids, paolizas, orateins), ‘v’eriag Chemie. Wainheim, Dasriield Baach, and Basel
1582, anz in Jesien Lzamann, "Chemia dar Kohisnhyerate: Vencszscharide und Derivata”

it s o o i, Sooe . 5 .
(Chemisiry o/ carschyaraias: monosaccharices and darivatv ves,, Geory Thieme Verlag,

Protecting groups which ara nct components of the dasirad ¢-product of formula | {or the
N-cxizz tharac?), tysiczliy “ha carkoxy, amino, nydroxy, and/cr mercapto protecting groups,
are removad in known mannar, for example by scivolysis, sscecially hydrolysis, alccholysis,

acidolysis, or ty raducticn, sspecially hydregenclysis or using other reducing agents, as

weil as phctelysis, whare acrlicabie in gradual steps or simultaneously; enzymatic methods

Tne praiscting grauns menticnad in the Examples are praferacly introduced acserding to

the methods described and where nacessary rsmoved.
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| or an N-oxide thereof into a salt, co‘n’%?ting an obtainable salt of a
conpound of forrmula | or an N-oxide thereof into the free conpound or -
anot her salt, and/or separating a m xture of isoneric conpounds of formula
| or N-oxides thereof into the individual isoners. Det ai | ed descri ption
of the process variants: In the nore detail ed description of the process
bel ow, r,PrACESibIR(err], Rlerr], A B, DL EE G Q R X Y, and Z as well

as the bOﬁ%s m r'ﬁ:’ﬁﬁa : I : mﬁ" s of
formul a 1, u% éss&@: garjvm seh(!rﬂ? ‘({%%féérg%eﬂ@gﬁalg:{@ggﬁ%cgﬁﬁﬁ t e@@r’gﬁ%%
formul a Ifbrm fformogiad¥y prgsUmizbly\oredprnsting. Eoitsuledés uisad ip rbpiesgririhe Move al |
brom ne, jiodine Olibrﬁ:fr?'goﬁ%gl |y chlorine. The reaction between the

conpound p&sspber%ql the conmpound of forrmula Il takes place in
suitable, inert polar solvents, especially alcohols, e.g. |ower alkanols,

such as t hanol .. propapol  or especially ethanol or n-butanol, or in a melt
Wit hout t ‘éHWtf?%hﬁﬁﬁﬁ‘f%%‘F%%g‘? ‘ne%ﬂ'é%gfidy{qy if one of the reaction
partners is present in liquid f\agrm The reaction takes place at el evated

t enperatures, preferably betweén about 60[err]C and the reflux tem
perature, for exanple unde¥F8f | ux conditions, or at a t enper at ure bet ween

approxi mately 90 and _@gpr i 3 110[err] C. The conpound of, . formula I
can be used as a sajt, qfor nple as an acid addition salt Wh a strong
aci d, such as hydrrgen ld de, gf or exanpl e as a hydrochloride salt. if

one or nore other f\bnﬁé' anal groups, for exanple carboxy, hydroxy, am no,

or nercapto, are or Dheed to be protected in a conpound of formnulae Il
and/or 111, because they should not take part in the reaction, these are
such gr oUP¥ras He 2SR RIYATSRT AP APHB ‘YT ¥ 6 *9péR2 Vi de conpounds,
and al so of cephal osporins and penicillins, as well as nucleic acid
derivati- ves and sugars. The protecting groups for functional groups in
raw nmat ertREEVRTEE ageahsBordal DareHptianipd dehytedas 2pertphieeet gharciaily

car boxy, , | racapt o groups, include especially the conventional
protecti H§%8F§§%§ p%ﬁ%txs%r@&ﬁ%ﬁnal ly used in the synthesis of peptide com
pounds, but al so those used in the synthesis of caphal osporins and

penicill 'élﬁt’ab%saé’\fa’elr?:%arﬁimine is especiaily ammenia substituted by thres radicals selected

indeperdenily of onz ancther from 2ikyl, especially lower alkyl, sueh as mathyl or ethyl, and

" i IV - = N an P Tall B Ay 2 - ) LN
cycloaicyl having from G fo 7 carzon aoms, ssoecialy cyclehaxy, for axampie N, N-
17 e e ot Y 1) o ey ;o NE e N Fomlim - T s ra cm m e e} B s I o P T o
Simethyl-M-cyciohexyiamins, N-z2ivdst M-alzooreovlamine or risthviamirs, o, turinsmers,

alse pyriding, M-mathyimeroncling o s-dimadylaminepyridine.

In the preferred emocdiment, tha tariiary amine is prasent as a salt with a sirong acic,
prefarably an incrganic acid, tvsicaily sulfuric acid, phosoheric acid, or espacially 2

nydrogen halegenida, sush as nydsogen chiorids.,

The raacion oetween the chthalazinons of fTormula IV and the comeound of formula i

Tt ta

takas piace at sigvatad temperalurs, Jor example at from 180 10 256°C.

T"e g s forpmraedimen mem o ymae e oz of intrody bt ard thae meathad nt
@ TYRESs O Srotescing JTouls L3, g MouR ST INUQALCLan, ard wvig mainols o1
)

- [V Fioe sn gmpn Y i y 5, " 1 . AN p y Sl eyt Y}
removing nam from compourcs oricrmulas I and Y as well as caimpounds chiainahie



WD 98/ 35958

PCT/ EP98/ 00WE/8/33958 - PETEPBONIGL| ei.c
acids and sugars. The protectlng groups pBy-al ready be present in e
precursors and should protect the functional groups concerned agai nst
unwant ed secondary reactions, such as acylations, etherifications, -
esterifications, oxidations, solvolysis, and simlar reac- tions. In
certai h calsers formda p(andewhera grplicsblesNwxidesitheraailicorespangd te Messpaciicatienson,
effect a ically stereosel ective, course of reactions. It
is a char a@}/eer!.ug{['}ér(?‘fg?e ?ég't ecting groups that they | end thensel ves
readily, i.e. mﬁthout undesired secondary reactions, to renoval, typically
by sol vol ysi duction, photolysis or also by enzyne activity, for

exanpl e n&@? % ndltlons anal ogues to physi ol ogi cal conditions, and that
they are n@tthpessesund bf fofreuladngiefy iBdusiclecflde isavigy gtbisL*, l@spwmwai@@m
easily establish, which protecti % H@S are suit- able with the

react i ons ARAYEIAIREAMAE igd H%B(/%s%%@ MA&f t er. The protection of such
functional groups by such protecting groups, the protecting groups

t hemsel ves, and their cleavage reactions are described for exanple in
standard rErereastien bapwees the pempeundiof fermu Viarehinat of teradie M 1akes dlasgpseien

G 9ani o agh Shat condiERUT: ebhen HUEBRCBRCANBNLO A ey gtor. |
"The Pept i makal] with BulesButedf foonsia . pravided GeuadCBiz-(’]v&K?éh&bf 6zt VHA@aal.etmac
P h

(ot hods ot B SHng, ot Qe R PR slihe e B B Raf e

Geor g Thi esgtheVadibalgCHaiME (ayampdl®a4s fdrmulh VDwhiakn e -@rig and id pemhet 45 2

“Am nossauren, Peptide, .Proteine’ . (Am.no acids .peptides, proteins),
ver i ag cndReeetE iy EFasoha bR Erget A Aol ik 682 RF RIS Bten
Lahmann, ﬁaamemiarefi@bd’ﬁ(ﬁfphwﬁ;atcsph;wgmxad@hamrdﬁawu;lcé)asrdumm'«"-ha-gawi;a

(Chem stry of carboh nonosacg des and derj.vatives
Thi eme Verfompiexas, Bﬁ%‘gi{ﬂ"f‘ﬁ 1 §9ADIEXES Bit H%?'éuﬁé"%m% %ﬁ%) ﬁoi‘”&?ﬁﬁp‘oh’&nt s

of the deschgfl. #ndrop0Od dﬁQ@G}PEr Sienau e rh@ical -8, M 9ui4lR dshesians )i drwpl cal |y
t he carboxy, am no, roxy, and/or nercapto protecting groups, are renoved

in known manner, for exanple by sol volysis, especially hydrolysis,

al cohol ysigsroc04s éq‘sg%‘é(r%bﬁ/susgﬂ fwhé‘ad&&trézﬁﬁtomm&ﬂnwmf HLRpeRA Yebgd&y

using ot her reducing agents, as wel olysis, where applicabie in
gradual st!Bp«eod; wepRRin Gdn cetsOy.: C@aﬁynﬂl‘lzd\*rmphadélhn@yrféﬁﬂs daped QB dtE CoThe

removal Ofragﬁal, 5 b&g r@é%?fdrﬁwﬁa%s\?“r@e\? for exanple in the reference

wor ks nenti one rern ove int secticn on "Protecting groups”. The
protecting groups rrentl oned in the Exanples are preferably introduced

accor di N g 4,08 BPLARENG AL R5Lu 3RS MRS ?9&%?&{ LGSR Yhees of red
PCT/ EP98/ 0 harn from compounds of formulae V and ill (including the metallai@f G = -Cl-s-, 23
well as compounds oitainabie from formula | (and winers acclicatie N-oxides fherzof) cor-

respond to the specifications given undar process a).

Process d)

A starting compound of formula Vil may also be zresent as a tautemer,; a greten zelonging
to K may thus te transferred to a cyclic nitrogen of the pnthalazine ring systam so that an
imine (=NHj, oxa (=Q), cr thicxo /=8) is then crasent irstaad of ¥, and a double tend in the
phihaiazine 1ing i3 missing. Tne speciaiist is famiiiar witn the ccourrence of such tauiomeric

compaurds. A compound of formula VI may alsc cosur as a midiur: of laulomers, if these

34}

72 present for example in equilicrium under the reaction conditions.



Process b) ypagasgggound of fornula IV is in tautoneric equil ippri y
(lactam lactimform, the lactamform (formula |V)- presunmabl f/)ErrMOMM

predom nating. Fornula IV is used to repré®ent the two possible equili brium

formns. The lactimformhas the structure as in formula IV, .
[err] wherein the radicals are as defined above for conpounds of
formula I'V. As dehydrating agent, especially a strong chem cal

dehydrating agent is used, especially phosphorus pentoxide (Plerr](ferr]).
Sui t abl e ds thecompoyndof foemila Viis thece sl 4 puciecfugaldeaingsgrictip L&Y elspecidilydwlo-

radi cal s sel ected independently of one another from al kyl, especially,
| ower al kyd&™ Qé‘&‘f? ﬁlggr 'ﬂ?ll’o%?écecfﬁﬁ?m%ﬁo&i%%al kyl having from3 to 7

carbon atons, especially cyclohexyl, for exanple N, N al so pyri di ne,
N- et hyl mor phol i ne or 4-di nmet hyl am nopyri di ne. In the preferred

enbodi menthe 168CHQSH Betyegn i P%‘f”ﬁrqgséﬁ"t“?%yﬁ é_ngéh?t_ %?Q’HR%\E ¥ﬁ { ‘Sﬁﬁs 8’@?@1 pre-
pref erabl yoaiby (il @Bh&itieRd 8s dbstPibed Lhiferptbésld &) i8Cthe restii@R A @rdofnpdiihg of OF
especi al |y a Hydrogen hal ogeni de, such as hydrogen chl ori de. The reaction
bet ween t Hermuiea i withaa camreurd offefmladll.l v and the conpound of formula I11.
takes place at el evated tenperature, for exanple at from 160 to 250[err]C
The types of protecting groups used the node of introduction, and the

met hods of Thectypes atprotesting gorups wspduthe snasfe dfantnedugiion, landdhel metheds aleemoas

(I;(c):_rrr})(éggg/s dg%ﬁwiepna#clnﬁw compoundél\gf %?%81%8 % and Vili as well as compounds fgta_inab!e from

tormula | correspond to the specifications given under process a).
Process 2)

The reaction between tha compound »f formula XV and formula XVi takes place praferanly
in a suitadie inert solvent, typically an ether, for example tetrahydrofuran, ai iow tampera-
tures, preferably between -80 and -50°C, for exampie at about -78°C, in the presence ofa
strong base, for example zin aikali meatai-oisftri-lower alkylsilyl)amide, e.¢. lithium or petas-
sium-kis(trimethy!silyl)amide, the compound of formuta XV preferably first 22ing incubaied

in the scivent with the base, and the compound of formula XV! then teing adlad.
The types of pretacting ¢roups usaed, the mede of intreduction, and the meincds o remo-
ving them from compounds of formulae XV and XVi as weil as compourds chizinabie frem

formula | corrzspond to the specifications given under prccess a).

Additional nrocess stecs

in the additional process steos, carried cut as desired, functional groups of ins starting
compeunds which should not taka part in the reaction may pbe present in unprotectad form
cr may be protactad for example by one or more of the protecting groups mentionsd
herginabove under precass a). The protecting groups ars then whelly cr partly removed

acserding to ons of the mstheds dascribed undar process 3).

Salts of a compound of formulz i {or an N-cxide thereof) with a salt-forming group may be



from fornul é d where applicabl e N-oxides thereof) correspond to the
\xgt}s
| cfﬁfﬁ%‘i?ﬁ&ﬁr‘ :

speci fi cat n under process a). Process c) In the
formula V there i s a nucl eofugal | eavingsgroup L*, especially hal ogen, -~
above all brom ne, iodine, or especially chlorine. The reaction between

t he conpound of fornmula V and that of formula VI takes place prefer- ably ~
under conditions as described under SS a r the r action of

Conpouind BFPRGAIN AT KAPYR PA 65 RS ARTEAn SAS A PEmPPITS bR o

- CH er 1] -Ehges Bl MayShus b&Bb@iek- tU"ireatﬂéﬁt witihA aciBilor Wﬂﬁ@suitbﬁleaamund
of formula VI is used,” wherein the place of the GH group is taken by the

radi cal -abEnge reagant (A salb Wb tmel 2ot maeeuies(fn example aidhaipgesidefaeganrouad d
o br esenls ifindla Tl ke shAtSoEAG! BAB b6 ABn0EnSFhid £daiPitn LRYREGRLRL YS! o
wi th a palladium I'8X;

t et r aki s(dule pbnemyd:qnlmb(}ﬁ:maxymptmé hmdnbaﬂvgermieb)eﬁ'esmay be done by heating to a melt,

pal | adi u 0-t.ol Iadlu

Chel at | nrPLEIRR IV eelihd s SPETe B BEn VAR B R REE Egall Yor o5
or sim | agxangie trogn 1 :ﬁﬂioc‘mﬂ"e%ﬂiaamb]ecbﬂa of ke aeid eepgaExphlied par maleSie of a
Process c) is prefera sed Jor the reparatlon of a compound of formula
| (and N-CHERRSCHNE %/1 SRR s PHOR 0+bH[err] O, -CHerr]-S,

-CH err]-NH, oxa, thia, or inino, based on the cor- respondi ng conpounds
of formul ae Vi and V. The t ypes of protecting groups used, the node of

i nt r oduct$@, '-‘-"‘érréﬁw”@hﬁébﬁepﬁ‘tﬁﬁﬁﬁoﬁ "ﬁér‘ﬁﬁﬂ‘wm‘éﬁ mrhyftra@ﬁnamb@uﬁ%me 8BS or mul ae

V and |11 cl g 4 he., il L&b '

obt ai nabléet‘!-?rdﬂb\r“ ’fTE'% a%‘%e'rcfea'él::siﬁg |Ca ﬁ]ﬂ\sﬁt %@gg?%greo%g ,(‘?g%{i(ah
respond tron:rvheyrs’peceirmcze:b’rw@awmcm:rdeatuwecéasm *awd.rcxida?r ocess d) A
starting conmpound of forrmula VIl nmay al so be present as a tautoner; a
proton belonging to K nay thus be transferred to a cyclic nitrogen of the
pht hal azi $er 3fd'ng“43'y31"e:m 'SE) a,gmat‘ivames' q:ﬁdmsté@blhi)erc,@mo be:s@)aaraw intoi thgio cerSy- i s
t hen present I nste ” ) e i n %é oa? Je 5{‘@8 1 Sa

m ssi ng. S Ppébrlqgf" ’Et qgn?‘érﬁnl“f’lﬁrae\’;\d’fﬁ”ﬁf@n&%ﬁ? e es CVH ut'oneric
conpoundssiersbrrepigpodzDibr Erdrpleanadl be sEparaes @rwo@m&nnasmaarmastweemfs by
tautoners, if t ese are present for exanple in e UI|Ib{ bu und

reaction 80?1’6‘? of Fppdionated cr‘,\p@ rg?gpg@ggagema ograpny, solvent dis ion, an srmdar pro-
PCT/ EP98/ Q0iteds. This separation may tzke placz either at the level of one of the &8rting com-

seunds or in a compound of formula | itsslf. Enantiomers may b2 separated through the

srmation of diastarsomeris 3ais, for axameis oy salt formaticn with an enantiomer-pure
anirabanid, o ov means of chromaiegracny, for axample oy HPLC, using chromatographic
sunsratas ~in chiral r%gands.

A compound of formula | can te converied o a cerresponding N-oxide. The reaction is car-
ried cut with a suitable oxidizing agent, preferanly a percxide, for example m-chicroper-
senzoic acid, in a suitable solvent, e.g. halogenated hydrocarbon, typically chioroform cr
dizchicromethans, or in a lower alkanacarboxylic acid, typically acetic acid, preferatly at 2
temparatura sevwvesn 3°C and the boiling temperature of the reaction mixture, especially at

apcut room zmperaturs.

A compound of fermula | (or an M-oxide tharacf), 'wherein 2 is fower aikanoylamine, 2an be
nydrelysad o a covrasconding amino compeund (2 = aming, for exampis Dy nyd;*f:ws':: witia
an inorganic acid, aspecially hydrogen chioride {(HCH in an aguecus saiution, further so

vants possibly bsing added, preferably ai elevated temperature, e.g. under reflux.

-



I'n the conpworsdisedssf ornula VIl there is a nucleofugal |eavi pgreipdsiferss ™
especi al |l y hal-o- gen, above all brom ne, jodine, or especially chlorine.
The reaction between the conmpound of formila VIl and that of formula VII1
takes place pre- ferably under conditions as described under process a) for_

the reaction of a conpound of forrmula Il with a conpound of formula II1.
The types of protecting groups used, the node of introduction, and the
met hods of reno- ving themfrom conpounds of fornulLae VII and VIII as well

as conpourfdSOHBPURhRITPENIA A9 rasy Mxidel thersef ewhersin €45 aminosydstittiegay enesor
[ d ad i ( \J b t ) f
gi ven un %oﬁ%&%@@%e%e)c(ﬁv?ﬁ’é%%ﬁﬂ om IW& Jlmgf)ﬁﬂﬁg%ﬁﬁa%bﬁa ﬁmnyfmro

formula XV an ornul a takes pl ace prefera sul I ne
sol vent, tajipilean be convettp@ic a tompenathiiiad ist earreshgntiiogiv sabstituted labthetamiper a-

(ures, D UBIENLIBAIEED o0k LS Bl e, £ A ot

met al - bi s({(see ptorees ap lhgitosiydiyl Jraaiind ealide gr. pHenyRbwer gikylpelids -under reaction

siumbis(trinethylsilyl)ande the conpaund of fornula XV preferabl i rst
et g | o BAREENY 7S Aree bRAEREr HERt AoF Bate et LS HBleR e il &
XVl then hebsguesidedine arfite L¥peE, AdiMirbartl dita9Eoui%e Hsesharile elffpfeOf

i ntroduction, and the mnethods ofw_rem')- ving them from conpounds of "fornul ae
XV and XVIOXiE) ifhlpo ResHRp b et ias Eian Blase eepes 2l imaHeouSsHyina RN iR then e
speci fi catd-adihcliof BBIar 9LGENBI QLRSS AL bty SRS he
addi ti onalﬂrprogesgs%st eps, r(]:Iar?_i e%ﬁ‘lq_utc%csis’ esﬁégg{’@ uéri:?g?foo’%;}?é{é}‘rﬁg%o&éoo%oﬁ'he
starting c8@YisTEsUWIL.cHingEoliPigaliotioranee apudes, typiaaly direetbylfasmamide. loe
present i nunpEo £ QN0 JBY,, wratected. for.examl e b re
b the. pr orSRE b BER B AT B e Bt B i R R for g & e
pr ot ect i ngymjtayisiaerwe ehemivdre, byindrerpans/wate mowssdons edred: agplicablenetiaf t he

e, SRS UG OSSR M S Bl R RRL L

PCT/ EP98/ @@ifidn, or in the prasence of sciid-cnase cataiysts, typica’ly aiuminiurr3is, that paepar ed
in a manner known P&l .S&: Acid addition salts of conpounds of fornula | or
¥ oot

N- een doped razing, in atners, for example disthvieiner, generally at ismgperatures
from apout 0°C to the boiling temperature of the corresponding reaction mixiure, praferably
betwesn 20°C and raflux iemperature, if necessary under ircreased prassure, 2.4.in2
sealed tube, a temperatura in excess of boiling noint alse haing poasible, and/or undar inert

gag, typicaily nirsger or argen. Redicive alkviation of 3 wming groun Z with a lower al-
xanaldshyde, 3 shami-lerer aikanalidshyde, or a nydrox-'ovsr akanaicehyds, if neces-
SAry nyorsxy-ootiscisg, 8 &ise Sossisle. Raductve alicsziicn 1zkas place oraferably under
aygregsnaion in the srzssnce of a catalyst, espacially 2 sracicus-metal cataiyst, typically
Tialnum cr especially zalladivm, which is preferagly cound ‘¢ 2 sarrier, such as carbon, or
in the presarnice of a heavy-metal catalyst, typically Raney-Nicksi, at normal pressurs or at
pressuras o D1 ie 10 magazascal (MPa), or under reduztion using compiex hydrides,
typically oranss, escecially atkali cyanctorohydride, for example scdium cyanoboro-

avcrice, in the sreserce of a sultadl2 acid, preferably a ralatively weak acid, typicaily a

custornary scivents, for sxamole alechels, such as methana or ethanoi, or sthers, for

axamoie cyiic eingrs, such as lerrahydrofuran, in the oresence or absence of waiar.

svformalz ! (or an N-oxide thareod), an aminc group Z can be convertad by

acylation to an amingc group substituted by iower alkanoy!, tanzoyl, substiuted benzoy!, or



oxi des thereof may thus be obtained by treatnent with an acj ] a
sui tabl e ‘HP(?HB@?-X change reagent. A salt with two acid nol ggy&éﬁ%"%gﬁ' -
exanpl e a di hal ogeni de of a conpound of-3rnula | [or an N-oxide thereof])
may al so be converted into a salt with one acid nole- cule per conpound

(for exanple a nonohal ogenide); this may be done by heating to a nelt, or ~
for exanple by heating as a solid.upder a high vacuu o
t erper at eV iBRSERkAE bt Berarerrieal B e sthuh 8 §itsnted, Ing

bei ng ex%wegg?rﬁkﬁﬁg BBHEEHHF&@‘ a freb RERRMP drdtip drar@ptadeht 4reastivd\aaid telé/a-
t hereof). alts Can usually be converted to free conpounds,

.. Db
treati ng tives thereof faslexampls activgled ester pbreaskumpniy diide Hegyes: 3hE o r k-
o on ] e st arhidBehatis! ARERABARORT] BSvetled e aled B Brmok f onl dee

typical | assitum-carbonate or sodi um hydroxi de. t er eoi soneri c_
m Xt ur es,vatedjesteisdreresseciéliyiirsstizaiedrestess atthe boadisgparkaneatommidhe rasiiqal to

corres- ponding.isoners | nner ; inSthid —
separat i ?}}F ﬁ?ﬁﬁ?z%rlﬂx@‘p& ‘Z*FE%WEP’% %si%%ql r s'caﬁ@r‘)aﬁ)l(g%f]@b%r;&géegﬁggg?g{eed
into t lhle! By de_@éﬂeﬁﬁ@bﬁ@h diiaaﬁpﬁmﬁﬁﬁmé‘sltwmﬂgﬂﬂ anbtate; activaied vieyl ester meihod),
crystal lization, chromatography, solvent distribution, . Lar..pr.o-
cedur es. cﬁﬁlP%!“@!é‘G&F%t(??fﬁ‘”%é&?%%?@nﬂﬂ%géEr@f"ﬂlﬁ}t Dglt.;’etcf?é’ elsgé;rgcfﬁé)gzz 'gﬁémo‘fn t he
starting iE&EonEW{HGQégé?ﬁ; 1, - oRa MR Sdwdramathed)| of 1-4mbdr alioxavinyiestars may
be separated through the formation of diastereoneric S@{/;ﬁ, fgarl, exgcrggl e by

salt f or niabtagnebie foh examaledi restBeotRftee coresponding acicd w R

chromat o y ﬁﬁény H 1k SREIRERhRE! 9BiBRIS R PP IsuabaEted th
chiral [li %ﬁg,sgthgﬂ%c% mouﬁ%ﬁg?)'gt%#ﬁ@ Iﬂg%an be %gnvtggt QJ to a g

ccr r esporathidinoNesisi (@otairkie foe axamos dvdraginentafikIcHRSPANEIRS FCEW B et

oxi di zi n N il i b&xs 5k MEHAIR SorBGbLRbeRske dPeRZAkL-
acid, i ngaﬁlgﬁifl a%%ébesg@{t%g%r,b 8%’8‘358’?}3 %éh%% (’;Jc'fkéhyd"rp(;%cﬂg gnr‘,%teigﬁ!i ?al Iy __‘

chl or of origa(3-dinehyamimptdpgire] -etyldarbasiiniiee cadodimigearaibegl PN AT ost-
typically acetic.acid ferably at a tenperature.between OlerrlG andat he
boi | i ng tté%&e?"ﬁ‘tdﬁpee‘ﬁ?r @h%xf}ﬁg ec’JtCY%“"m?liitadgge,mgﬁb‘eogiﬂg‘ﬁy at Og gétak?o\'gm ?

t enper at ux -disubstReEp eyasamitief mnainiis mébocpBulbox e esthe, eopycialiraseiin Z

is |ower alkanoyl ami no, can be hydrolysed.to Jespondin ) Senpound
e A D85 AR Sk RS R R R A Sopnt
hydr ogen gihh@ebd8sddning ddid with aGuUREHIS s6dHite® Rhehdl) fohexarsple-4-nEapiseneosii bl y
bei ng added, Preferably at el evated tenperature, e.i%. under r%f_l UX ot i

VO 98/ 359mgthylsulfonyipheriol, 2,4,5-trichicronhenct, 2,2.4,5,8-pentac crogpnenol or 3-pheniiciaze-
PCT/ EP98/ b in the presence of a condansing agant, typicaily N, N-dicytichexyiSdrsedimizA
conpound of formula | éor an N-oxide thereof, wherein Zis amno. ..
subst i t ut @aiNey @ wetivaied Aoy pHEIY A /ENSERETt 2UindepErdentl ¥ rdmower “alkyl ,
hydroxy-| guec ca}rg%’iécnd?r{ma NGAY nboRuRE: kikilin fPpr B8 @0swesdsed ¢ can compound
that is correspondingly substituted at the am no group, for exanple by
reacti on edtehmathoghehicastess, Wiigrs akpropriaip @EeaXA\PRENWYEF B8Ry PHESECERd ™

example, by nitro {obtainable for example by iraatment of the ccrrespending acid wnsrs

appropriate with thiophenols substituted, for example, by nitro, with the aid alsc oftha
anhydride or carbcdiimide methad; activatad thiolester method), or @scssiauy amine 2r
amido estars (obtainable for example by treatment of the corrasponding acic Wit an M-
hydroxyamino- or N-hydroxyamido compounc, fcr axample M-hydroxysuccinimids, N-

hydroxypiperidine, N-hydraoxyphthaiimide, N-hydroxy-3-norbornens-2,3-dicarboximide, 1-

-

vdroxybenziriazole or 3-hydroxy-3,4-dinydre-1,2,3-tenziriazin-4-cne, for axamnie
according to the anhydride or carbodiimide metncd; activated M-hydrexy ester mathed).
Internal estsrs, for example y-lactones, ¢an aise be usad. Aniyirides of acids can e
*hhw

symmeirical or preferably mixad annydrides of thess acids, for example antydrices wily

inorganic acids, typically acid halides, especially acid chiloride (obtainabla for example by



(see proceggy fy3sokpydr oxy-1 ower alkyl halide or phenyl-|ower ﬁ.ﬁykgstmde,
under Teacti-on conditions as described under process a). For

i ntroduction of 2-hydroxy-I|ower alkyl suBfituents at the anine group Z,
addi ti on based on an epoxide (for exanple ethylene oxide) is also possible.
The addition takes place especially in agqueous solution and/or in the

presence ydatiyehosf the |cbﬁ€§ﬁondidd%di&MtM tibsR RRlcsidef ;ﬁﬁos@h@lﬂiﬁ |pentmhhade,l phos-

et handl, 1sopropanol, or ethyl’ene glycol,” et hers, | cal ﬂ Qéa

ami des, tgasiecer axalvlichierid;iacst shiedeanethodh wids (@bfam% &fer P§3/TB &M 2 SAesy so
d I d

under nong Mﬁo%ad %Qt'?-:gyfa' tﬂ@%orrﬁd@ﬁ{)hﬁd\%zx&é’éﬂ@ﬂéé‘méﬂ HepadiwithafiaR &eidn

t ol uene, enzene/ water e ere applicable in the presence of
aci di ¢ oradides mettaic andydridgsowitesarphic acisbasineisestary pi-gatarorio asidriowsraaliedi de-

| ut l, 4}
S LT O ke e 58 s RS o AP S b
di et hyl et figfes Tpg?ﬂﬂg abidywith cmmmd ah:urafsi lbwemal?ﬂoaﬁer@@r ]tcmih BWe'om ikogycar-
t t e orre | ction re refera
20[ or ] C B APYEsAIReRE L ATHCBOHTO B e O e i erin s Ba g BRLEETos
e.g. in aar%ﬁ@h&@s mh@ma@cge%mr aé;swauymn&mm&@;&d&@nbwm@wm rhsle g
possi bl e d/or under inert gas, typically nitrogen or argon. Reductive

al kyl at i oexastple by AieRHBeHb the CONASPRNGING GRISWIE) ph%&ﬁa’I%“)}fH@e gh XY ower
al kanal deé]-}f??d gﬂ'@s %rhgéﬁ’d ?tﬁlak%ﬂ%lpﬂ@m d&y d'a? vét%§%for 8R4r¥ple, such as
cte OSSI

hydr oxy-pro ctive al kylation takes p Iace

pr ef er abl ayremmﬂ-biydwmgémvﬂtémhanylph@sqﬁrmﬁe@hl@fdaéf-‘ enbarapstion ekpRePaTy a
Pr ect ous- B acikAldeslin 1o ReSah oo AN UG HESRES Adf Balragidiieant of
is preferab % O a carrrer, such as ca r I'n the presence of a
heavy- met ehg aamav@s ltyputqllpl“ta!/d!r;wm'mymmbaekeﬂ in Lm pmﬁrm& mbwassm@nb@mata’“w
pressure a) . QL U a5 8dus a}*'§ GsCAMRl ex
hydri des, d‘?w C‘aﬂar)fr% ‘é’h@é’ﬂpoégﬁse% é:g%}'z%ﬁvﬁ‘a"l ?rna%@éﬁo‘b"o”r oh (T At ot i
exanpl e S@ﬂmm&mﬁb@é@wuﬂﬂydﬁhdﬂsaﬂbdﬁ@ Eed@(manaﬁyﬁr :amsm it ajbtre ma'n@lpf
preferably a rel atiyel

al | | ower, al kanecar boxy acid
or especi BEISPIESEANFRRRT défﬁﬁhcfak’g”ﬁéﬁﬁ‘ég SpLp ﬁ@ﬁﬁé&ﬁ{ m?t‘?‘rg 33 ar g? ‘omary
sol vent s, sifffiufepWRbR @dp@@;ﬁ'ﬁiié tyisaty p'#éni}@&é"@n lvaRii, ef hAnetoacetc adid euma- for
exanpl e cycllc et hers, such as tetra%hro uran, in theé}p’lE senc nce

of it or . Fide: Miked GRRBRIEARE STYEERR! W, e s o g

group Z CakkriSls e9Meathest 4y g’é@ryd«j@rcag,naﬁ gikan n@%znﬁzt%eua e etk tgmﬂwtaya
| oner al kanoyl, benzoyl, substituted benzoyl, _V\D 98/ 35958
PCT/ Epgg/ @grp@kp crganic suifonic acid haiide, typically ‘ﬂwar ;.}km*: or arvi, OF exarmghe methane or

pheny! - | O¥RSi g SONKGRIRRM IRy dile. R Stlidnid Ak eRt, lsaunaubﬂ isused or
substltut he correspon I ng acids conprise a free carboxy group or "are
present amwetrzatanneirides cdainabiaortdaepld Mepwast ¢o: ‘-fd@r“l»?”exarﬁl & FelTyopardndest er
or reacti : dr.i derivat I gac. 1ive.c g m 2rigal
derivati v%"gdaﬂ; 5 "rréa %‘\%aa“m* Cﬁ?ﬁlj gpoax é,gmr;,mag C" ée f%r rreg r?n ’@?‘ o
Acti - vat schyesities)s Saitzcle spdiciazhitiys alnm;:ac:atlgedrmemm otz Ta‘ez»bfohazzzvgc @ar“bon

at om of the r adi terl ied, anpl e _of Lhe A0XL G
typi cal | y2VRH° cg’gf“é‘r*“r(gﬁltcg aBiags g ’gk%aﬁ'ﬁfé@e {V?r‘e;ést‘ & ca’t i gﬁ&oﬁcteye,e
appropri akeamssibey tiatrhent ofyhe mﬁa@b&cmg@th\mﬂeﬁ hilwa;dwglsiten.aae@hmd;ia‘cie
car banoyl ter (obtai Ie for e t Qf the corres din
acid wit hr@%’ éo?(a?é’ﬁ%olﬁn IEGER n@ QH@W{?% g’% it &xﬁép[?oﬁ??{éo%’“@
1-1 ower ahfdftuyive r&yltreeﬁ%@m &;mt&c@m@éﬁt@wef, Ol D8 RdPme:RY, LY eabmnecotatie/lic
corresponding acid with a | ower al koxyace- tyl ene; et hox%{gce |.eng met hod),

or est er s2¢f GEHAINRE divRish Bjpesed %Pp@@éﬂ-*iop‘ agents, 877 alsSteHaeRE FiiHi 1Y est er
(obtai nabLe, f9E QXAHUB Y dd £AIRUstAE chAS G HESPUMIL) I AT M FibadraSHi T -

the staiting material of formula | and the acid used as acvlation agznat in the presence cia

suitable M,-N'-disubstituted carbediimida, for example N,-N'-cyclchexyicarbodiimice ar in
particutar M-{3-cimsthylaminopropyl)-N'-athyicarbediimice. Amins or amido esters f the

acids used as acylation agents can also be formad in the preserce of the starting material



abl e N, N Bsbdgt uted carbodiimde, for exanple
N, N - di cycw(ﬁ%xyécar bodii m de or especial- ly PCT/EP98/00764

N- ( 3- di et hyl am nopropyl ) - N - et hyl car bodi34i-de; carbodiini de method), or -
N, N-di substi- tuted am dino ester (obtainable for exanple by treatment of
the correspondi ng aC| d wth an N, N-di substituted cyanam de; cyanam de )
et hod) , : i
subst 1 ut SR Betis 15 B REitet-B IR AaAn g NMe BEhE i sblichBingeci and ami

t r eat ment nofstamﬂag nmter&tpmrtde pepsaocelofrrt N M-&subsaﬂnrte;d carbodiimide, dor glaome , f or

exanpl e 4- no | f ony! phenol. trichloro

o £, aNN-EER N catios R ai h AONPESARInG f nvec el R ERRTRIe -
condensi Ne d@ﬁ?éudcmhmal Witedy, ahipfdbr(a}@in(themése&ébﬁﬁa suitalbte basd)dst eodamp!e 4-di-
acti vated arry]/ esters % anomet ers %ob ai nagl e for exa

t r eat nent RNYIRBINCRYY %d%a'wﬁ'go ”oa%? & achipyed esiudhrough reactign wi pr esence

of a basey %&ﬁwma ARy FShIBM BRiHRAds, thpled %-%éﬁzmﬂm9|-ﬁmqmte@aﬁamys-

espeC|aIIy phenylthi o esters substit uted or exanp % nitro (obtainable

for ex arrp|ueerwnmeéafdummm@phmﬁeoo(@ra-@sm&@@ b@wdyméwb alN ptetsamieﬁtvélrwwrﬁ
t hi ophenol 5. '%Hgﬁ%%:éél{% ;ﬂ &hé Bfe_%?‘%’@ B::fsemf BE § B rfolf?4 %Ld?\g)@!:@@exg (tde

anhydrlde or car |va ed thiole
especi al | ¥)ani Be3@F dzaydrdel -eat-b2S- ié&ﬂzttraznbrh}B@l)f-!‘d,N erdﬁptrMW\yturmwmma‘“@f

For exanp ot Radr BR U aLRPIoRe bie RIVROURER Bl Rl S by e ATAEE)
N- hydr oxy péddiiak izfizleipHspieHoadid Smify, ﬁmt'daﬁjﬂ ﬁe)?arﬁetdylﬁﬂ:bmﬁshﬁadiﬁ tfamids, in the

hydr oxybenztri azo hydr ox ydr o- enztriazin-4-qne,

exanpl e a&‘&%’ﬁ&ﬁﬁaﬂau’rw éﬁéﬁﬁ?}’%@%HW&PM&P'PW%”&%‘FﬁStﬂf WETds, A8 A A"

N- hydr oxy sgsi 85 td1RiNedbordtatier BAMES b8%iSm ERAIRIGINAR, bWkl ahRREOARFatiGaN
al so be used. Anhydrides of acids can be symmetrical or preferably m xed

anhydi des Sbfetameaes HEPgRnorie 6?"'ék%‘ﬁﬁﬁéya’ﬁﬂwﬁ?fﬁég*%P‘thﬂ'%ﬂ@%ﬂﬁ“@%fﬁ’i%’m

typicatly me&%&% desati PRS0k @Jsalrﬁé— a&a, d-hlcosdddes Ga ISR 81 DlarBiAERYid, DY
WO 98/ 3595 98/“00764

-33 -t F@’@“ﬁ@m Brk tq*aéer@Wtﬂé@mmm@a@c@iﬁyiﬁimrqmmw OB fip@E; alidrizthyl-
hosph ' |
et ody | ST PGl A B ig Bas O30 o RimdtE L dinelhy ‘a%“%"*d*’“%'d*pz%*% oA

vi a the coratedmorntichige hyﬂyrmw@wdwaaﬂeanmled het weferadly em eduspratid.d;

21, et A 5B Bt BRI PR, SR S Bk

(obt ai nabferfaicexaaptehbiprtaeatmentiogbnakd mdrdm&mnfd:r mgamcicohxmimrh—

chl orocarhoni ¢ aci.d- | ower %I kyl asters or wt - owe%ug ﬁ% ars . o
bonyl - 2- | dver¥H KOAF £ 908 tr B qui Hot T e S 5‘(" 8‘"@ a1 RATUAT 6O P"%W&Ti de
met hod) , @thzanoy éxdrdels (vt drivaeiihakeg anaked, aresfes il dxumdlecéthardcaatigtr 2

phosphor i c acid (aobt ai nabl e for exanp| e b treat ment of the corresponding

aci d wi t h"FHEsIPheFIRGeRSINgE"S: phigsy B‘F‘Bx DeTeR] WERRARREPATERS 30 BFHGRS Pdes

with ot heh!d@ﬁ&%&@ﬁ{p'e&;%l, fbr Q5 ¥Rtk weangd Pbm%”pltwc%lﬁbo@&i@t:&: abbriampl €
wi th phenyl - N-phe ¥q E:hosphoram dochl oridate or by reaction of al kyI hos-

phori c aci@mdFResT 3’k PREopt pE ke Bl rogLRRR i+d 08(9 B0y e tf@s“"é?ﬁﬂf%’ﬂ
racem zal i:9frd gidlshl Bebedilly ot KhfoerkVRlGhYelh DG QD AENIAAE Bbgrochltel N
the presence of cyanophosphonl c acid diethyl ester) or wth phosphorous
aci d deri va€eniast Gas, ‘andxamse 68rcorh oh amogaAnuecus, toically alsoagichior ggample
anhydri des; _ e foL. e t r eat ment
o the coptoobheRRAAMLE SRIARIE FEHER SRRhAL SRt e R St |
al kanecarboxylic acid halide, substituted where approprlate typically
phenyl acetyyl.. . Rival oyl ., Lrifluoroacetic acid ¢
carboxyl i ¢ ‘acrd !'auar'i‘hydr‘f* rj':’ﬁ%‘td]c{)%f)'g%‘%@\n?%r BF o ﬂ‘i Q%‘Ejf‘? S 3@‘@5& sxample
(obt ai nabbe réductiex aiithlrestblp o beativeits fdrogerakibn; by ptaredie by asabkalith net al
salt, the Lorres gndi ng. aci q{ th a
gnesium/ammenium seifais en a watsr/alcohci mixturs, typically methanol/water, at
glavated tamperzture, for examg:!a between 30 and 80°C (sea Synth. Commun. 25 (2

4025-8 [1995]); by reaction with zinc/boron hydride in an acid amide, typically d:metreyi-



sui tabl e orvgansmsswai fonic acid halide, typically |ower al ka”?c?hﬁzf/éb"m for
exanpl e nmet hane or p-toluenesul fonic acid,_chloride; method of m xed
sul fonic acid anhydrides), as well as syr‘r}"3 metri cal anhydri des (obtainable
for exanpl e through condensati on of the corresponding acid in the presence _
of a carbodiimde or of 1-diethylam nopropine; nethod of symretri cal

anhydr i desjormaride it Qesﬁb’@rhtu@e@ﬂéldﬁ&oé&h%eﬁ?@%ré} {oy erdthpieat wbblr §°Cy By r@stien

di azacycl es of aromatic character, typically amdes with im dazol ene, for

exanpl e i nWiladol €iqiBtdas rRipIriginien dibtamisielsogium fetratienate/pptasitrteAPRRFBHYI ng

acid wth ' IvJesbA PN Wy ; I
exanpl e 3, @-a %r}ﬁ%ﬁ[ﬁ/&ﬁ%ﬁﬁcﬂgygrﬁéﬂ(o t@ﬁd&%%,g@%%%a?n xa%p%%)%ﬁh?r?ﬁ%f%@?ﬁ ﬁtygﬁ?f de
by tr eat nealevaletitempetapiractor enampleyirama 85 ital 851G (seedetrahedmopriistio3E86), 7445-6

e for e {Troet) fihbPL B el b AGp AR R B TiPrgeR RrER T 2°

formed in shtaicchyl, tedediy mysthdre!/wakdruatpreferteicemparturag bameeniand40ofsee |

and the acid used.as acyl.atin nt.in.the presence of a suitab

NN i cuBYrEtk cameahddiaer aBSA Sl ot bORV R R B BRI de
or in part hggtoaarshhER-donebdyk ot BeRheR dridbmetinkeasthashl] & figferrbdit@aper
am do esters of the acids used as acyl ation agents can_al so be formed in
the presentRUgE Reheedt 5f BphgSitaiseeiSinthetic Commngr, B395g3047-50 (1589)); with so-
PCT/ EP98/ 0Q.7. nvdiids in dicxana: wi rane in . .y S8k in )
Formil a1 Tat P98V 45" SIs7Ra it borane i etrahysigturar; by hydrge¥fation nfthe pre

cor r espondesngaanfifttant zamicoinioatst zrefdrrey tamperdtalesfirio@5eC @nddr thecpresenng of

N, N - di subgt it uted.carbodiim . .exanpl. N.--di h L odi. Ll de,
and an & ngarib R AR See Bl G 2D bl WSO Y YRRt o
wher e appr dgeditrien khntinenrpresidacetishivan swiatabtige/basesgsifimrin ex stpretygicdiiy

met hyl am nppyri di ne. Actiyati-on can_also he. i gV W0 Sidu.t .
reaction Wt ’F'fml’(t“'lﬁ,’kﬁl"“','N’"‘-“t“é ’%’ a’é'[a@[“d?gﬁ?’ﬁhﬁ-eb” ‘1%6%Gﬁé|§‘%3f)y8ii é'gﬁyl%;m thilbrium

O benzt ri azigbridy/habdr N MevMzdtehpanirbytrefasoninoeiretat [Syato Cuosphatas, 3188-
O (1, 2-di hydro- 2-0xo-1-pyridyl)-N N N, N -tetranethyl uroni um

tetraf | uor 5B&FE "(i n the presence or absence of

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene-(1,5- 5)), or

O (3, 4-di hydro-4-oxo0-1, 2, 3-benztriazolin-3-yl)-N N N, N -tetranethyl uroni um
tetraflu- ordpeFare’d & RETES L WiESHIHBIS BWaE YRy diiegdy WA EPE:IYE pier

aci ds can hg:qyeparad:din 8l hH=0xrF080 thB % -AN-aLkVDhaseReLE b?@ifygmﬁjﬁ,,?e- .
typi cal Iy hexamet hyl phosphoric acid triamde, in the presence of a 'sulfonic
aci d anhydf#ide5 =t yRicCaRERO AT URTOSE| F BHT ek irdvhiah jriisileer fitenssustifuted
such as tetyafluor oborafe,. for, example sodiam tetsafl uoroboratshs fpichf |
anot her defi vative of h{axahet hyﬁﬁggs)p OU'I?I c %;Jg‘% d triam ea?tg?@%?fgngl’ ?{;/}@M& g
benzot ri azdleF<yswxy-ikdss (Cdidmp shylt asi-go )+ Mplos phofiaous SekAbn gopisgdatie f
desired, ap.organic base.is_ added, preferably a tertiary amine, for exanple
a tri-|owef arkyr am ne, "'éspécial |y ethyidiisopropyl anine or above all
triathyl- amne, and/or a heterocyclic base, for exanple

4-di met hyl am nopyri di ne or preferabl. Jet hyl mor |ine or ridine.
Condensat | B & SRR ob b RhBd PR s1ou 3 ed e SoteBey o Bt &y

non- aqueouscisal vEBim@E | Soh Wb berapares wHay$ih Gaisliywémaliyierss. Toxasadien e is
exanpl e forﬂnp,nlge? or Ji ,[rlp'g hixll f‘_gr mani de a hal ogenat ed hydrocar bon, . for

exanpl e di THIBF G- FEHANYE VP SERIAR DidRRsnpHeR (NVCEGRIR 5 IREHRE 2 Yitable
chl or obenzengy s KekonemahPEcirABPLEvaRahiRNge. @ Cyclic ether, for exanple

t etrahydrofuran’ or di oxane, an ester, for exanple ethyl acemate, or a
nitrile, for exanple acetonitrile or in a mxture thereof, where

appropri at &.at,+f edesd . Hangdgvated tenperature, for exanple in a range from
about -40 g_eoéaqﬁ%ﬁ%rf%‘%q preferably from about -10 to about +70C,

al so from AbBiAcss1 6ECS LGS EBO[Ere 19 bhearrzdydw uhfenyowaseadtionacaciisesl,
especi al | y-at, tenperatures sbetyeen 10.and, 300l er(1.C o ang Whslhei-ARRLORLIAL e
inder | ner? baesUREReLitkes s8R g Bh S gl SRk ien BESY AR B oPRhL

al cohol i ¢, zffafzexaopliments, craferably such as are inert o the reagents used and able to

cissolva these, in the absence or prosence of cataiysts, condensing agents or neutralisiing



et hanol , O‘R"?}rsﬁ?%_%i c solvents, for exanple benzene or tol uegg,r_@gég%ogg{o

possi bl e.. \ 0 group in a conmpound of formula | can b 0 an
am no group, for exanple by reduction w-t3 -netals or by selective T
hydr ogenation; for exanple by reaction with magnesi unf ammoni um sul fate in a
wat er/ al cohol m xture, typically nethanol/water, at el evated tenperature,

for exanple between 30 and 6Q[err]C (se nt h : -

[ 2005]) . BeRBatY SOARIeL A SRAERBB o PIFLY FHP srelAha oo sraple R IR | |
di net hyl - torm, deP6h@ng 3r¥Btype of reaction and/or reactants at reduced, normal, or elevated
PCT/ EP98/ 00764 i . . - 35:

f or mani de leraperatitpPaEXATBR fR NG \RPSR FPTBRIG I Aot 180°Co RrsipEYTCa BB oC;
by reacti oggi¢ fohhrbutl 156HCO Sdréxathplefat-Bb BY IE08CNABLA tBeBldek s &di 2070 40°C or
tetrathi onat e/ potassi um carbonate in water/hal ogenated hydrocarbon

mi xt ur es, at the koilingpainteftes selvenusedndsn AENGRPRETG PESSYE 8| stosgd vessel,
tenperatu I ol ; el a3 :
7a45- 6 ( 195573 SbpBBE hds! BEkeRe, thiafin el PR R A i ke,
in chlori denftiaygeni n an al ochol, typically nmethanol/water, at preferred
tenperatures between 0 and 40C (see Synthetic Commun. 19(5/6), 805-11
(1989)); with potassium borohydride in a hal ogenated hydrocarbon/ al cohol

m xture, fSitsenpE predectih ol enetitpamepainda zol traatiepisefi ¢raseconewpezi-icanuiges

between 10 and 35[err]C (see Synthetic Commn. 19(17), 3047550 (1989));
wWith so- @F?Hﬁsbgééﬁnﬁf@&ia&% ?%P’%Waﬂ‘r'é',“@m Waﬁg?%ﬂ‘eé‘ic ?Elﬂ"étﬂ?x%r‘%‘f‘ﬂ‘fan?'éby
hydr ogenatigtiohls hbah&ieBy di@itegd.of Pd/ C in an al cohol at a preferred
tenperature of 0 to 35[err]C and in the presence of amonium formate (see
Tetrahedron Lett. 25(32), 3415-8 (1989)); with titaniumtetrachl o-
ride/lithiymalamRistHBeRYdbi-a8e Afclish W Wil st Ol A4 e Bes it ibaian
et her, typi cally It et_%anyérofur(éni(s_ee Bul'l. Chem _Sg{:. Belg. 97[1], 51-3
[1983]); daomdrsie.tetipt'crepmamdal SadRITErs. g MR BaY TEVEE ey fOEE D chpdRERF €5
preferably under reflLux.touoth.. . Conmun. 22, 3189=additioddd cfbceOBRHEd Of
formul a I?érﬁ%gf%-réﬁ “iuénﬁ&o%\%g‘rf?*é!rck"l sﬂ"ﬁgtg??dut e by'ta{cgll oxy Land t he ot her
radi cal s are as defined under fornula I, the acyl radical can be renoved by

whi ch G 1 30 pefn Sras, R B P4 BRBE PRI B e A AR Pttt

carri ed oustieptied saatibns, atalerg fdrexaswd cadardetienss itgipidoal isymems. t he
presence of acids pf acids or bases, such as HCl or NaCH. |In aqueous
solution or a suitable solvent or solvent mxture. From a conpound of

for m(jl af | f'ﬁi\f@@clﬁielﬂ;{ﬁrd;rﬁ :.f}ﬁlw.’oetfhggé kyd o8 Gbigbﬂet‘tﬂ'm #l%e; ;_as‘liyil“-.iledw;ﬁ ﬁ(,—c:;:m@ in queﬁ-
ound of fornula | _can also be prepare rein Gs _Lower alkyleng...lhe
Poncti on HEP e af PRt B (e B OF Srarity = (31 Lot e SHatr agort Fo
(hydr ogen acBtatd|@tirg Sopeg L Adipfa fUETaR 8.CalstlWatdr, bnodic ybleadary :salrvent or

sol vent m xture. , o _ e
furan, liquid aromatic nydrecarcens, iysically benzana o (2o202, 2i00NC: S, TATCRNY

methanol, ethanoi or 1- or 2-prozanci, nitriles, typicaily acetonitrile, haicgenated hyorooar-
bons, typically dichioromethane, acid amides, typically dimsthyliormamids, bases, tyzicaily
heteracyclic nitrogen Gases, 2.5. pyriding, carboxylic acids, ~ sicany 'owsr aikaracarcoxylic
acids, e.g. acetic acid, carboxyiic acid anhydrides, typicaily 'cwer alkane acid anhydrices,
e.g. acetic anhydride, cyclic, linzar, or zranched hydrccarkons, tyzically cycichexans, ne-
Xane, or isopentane, or mixtures cf thesa solvents, e.g. aqueosus soiutions, uniess ctheraisa
cCes-

statad in the descrintion of the nrocass. Such scivent mixiuras may also ©2 usad in 2rocee

sing, for exampie through chrematcgraphy or distributicn.

The inveniicn reiates alse 10 these jorms of the srocess in which ore stans from a com-

pound ohbtainable at any stage as a transient and carries out the missing steps, or breaks



General proaaess3sesidi tions Al process steps described here gafphReail i ed
out- under known reaction conditions, preferably a under those specially
mentioned, in the absence of or usually i 1 he presence of solvents or

di luents, preferably such as are inert to the the reagents used and able ta
di ssolve these, in the absence or presence of catal ysts, condensing agents

or neut r aigHlthé bPdtess at aMf5138é,3rI5%ns a starting material under the reactson cond!t'ons or

PCT/ EP98/ 00764 - agents,

for exanpluges sHdSkAHRG gatarial inthe farm gt 2 trackyp erimtivyer salt pbpro@%aﬂi)ﬁ &M t he
Herr] folrth?&’%B uwb &ehh?o%%ﬁ%r&ées%%ﬁ{aﬂcﬂqlﬁriﬂé HvehfGif ﬁd‘énu%céésés%ﬁélcec',
nor mal , el evat erature exanpl e he range from-100C to

about 190 Lseldrqmpqmdﬂe sé |15y the prefertsdiamb@iient, b2 starstiom thpse[smfﬁr}go,ﬂafaﬁiais

The ot || MEFbieRS et shaesod heS TR mEfERR ViR Pleoer oo Bud & Brrecly™

cl osed VeWévrewﬂﬁmﬁar&phW&@hﬂdMﬁﬂ@‘e@écﬁQW@H and/or in an inert
at nrosphere, for exanple under argon or nitrogen. Salts may be present in

all starting conpounds and transients, if these contain salt-formng
groups. Sad é?%ibr@d%nm:rﬂéﬁsﬁ@bm&éu@g* ‘o'?% 'fa@aézt N@%xc@f?hér%h is argars,
provided the reaction is not thereby disturb |1 reactlon st ages,
i someric BPserdingdotnRPragessas WWFQ@W%@%@GFWT &%h‘@mpi?%dl vi dual
isoners, e.g. diastereonmers or enantioners, or into any m xtures of
isoners, e.g. racemates or diastereoneric mxtures, typically as described
under " Adahewomoupdme@ynslaéps@' N-oxiden tivareothi ,ncicaseyewtwsca'lel asq eLiainable
hydrogena [oce [ 05t |

react one ™ B B REAREReg, br P BB EHA, BB SRR SAR BT

The sol vent\,tsteﬁiimn\,f(preben eselvews).be sel ected V\:hl ch are suitable for the
reaction in ques- ticn include for exanple water, ester, typically |ower
al kyl -1 ower al kanoates, e.g. diethyl acetate, ethers, typically aliphatic
ethers, epgardbeidivheirbesrations, eythdds, ahdlesss €. 9., tetrahydro- furan,

| iquid aromatic hydrocarbons, typically benzane or toluene, alcohols,
typical ly nethanol, ethanoi or 1-or 2-propanol, nitriles, typically

acetonitr rﬂ»e,préeir@maﬁ@drém{ék 8168 pREffacelid 6@k =i (Ehthar mir Ranegoraci d
am des, typi cal |é{dl net hyl formami de, bases, typically heter ocycl ic hitrogen

bases, e. §oung Pt @irmela ’dﬁ’r%?@;ﬂ"ﬁ@ *ﬁéﬁﬂ’@ asoﬁmt i al By arewert akdahetsd B8y i ¢
aci ds, €. gigiaGPieGrathln: tﬁ@ﬁe@ﬁé&zéﬁ‘% oy Phﬁ(dré MMVRQ}’@&%{!&‘?HnQWeﬁLMﬁne
acid anhydrldes e.g. acetic anh e, cyc ic |linear, branched

hydr ocar b&dsinisygicoasigh Ma@h@ﬁcam,, rep@l ox ®ARESIBN. L@p@“ﬁsﬂ&h@x'“@r TH %t GRes

of these %Q%PYQ“%:%‘ inSrBio AIHEPLS:-Sal LLd, QNG U0 ESS. 0L harw, 4t he
description roceés Stch”sorvent  m xtures may a so e used in
proces- sﬁmgarmmuc@e&mim's hespagh! chunass, age aptycior disstred.butd eamoositizns

s en tf -
LSRN 20

i

(9]
{

comprise the active ingradiert alene or, preferably, togsther with 2 pharma

L

o
S22~

O]

ceptable carrier. The dosage cf the active ingredisnt <spends upon the diszaselo
ted and upon the species, its zge, weight, and individ::al condition, the individual sharm

cokinetic data, and the mode of administration.

The invention relates also to pharmaceutical comgesitions for use in 2 method for the oro-
phylactic or especially therapeutic management ¢f the numan or anirnal tody, to a process
for the preparation theraof (especiaily in the form of compositions for the treatment of tu-
mours) and to 2 mathod of traating tumaour diseaseas, asuscially those menticnsd herein-

anove.



The invention relates also to those forns of the process in which one
starts froMA?%FA8 pound obt ai nabl e at any stage as a tr ansiPEHERIR@0764r ries -

out” the missing steps, or breaks WO488/ 35958

PCT/ EP98/ 00764 - 37- of f the
process at any stage, or forns a starting material under the reaction -
condi tions uses said starting material in the formof a reactjve

derivativé h@ﬂ"‘@&t'?" relpiep Alsg e SLOGESERHRNDIIRE USE CAFFERPUNdS P! frsmia ler ap A
process ag ,eé% ofr)rgor Jhﬁgkéb‘é%fdn%? lpgaﬁ'n&r Q6Es @Ee}amﬁmwmbweam&ss@%ohn situ.

In the pre erre one starts rom se starting materials which
| ead to tpeumwdgm@adié@'@ﬂ Weodidedherend s astivescqmpansint WIVQ)H\Q{E?Q&QH%H y as
especially preferred, primarily preferred, and/or preferred above all. In
the preferred enbodi nent, a conpound of fornmula | (or N-oxide thereof) is
prepar ed &cthermeieget @niodimenica phasnaedtigal preresationdp suitbie foe ddiministration to
Exanpl es. The,co unds, of farmula I (or N-oxid

ther T oai pavaruoSREEARERL Henptalhivans' S somrisrcRlfp i dunaiays 2fiteHE B,
can i ncl udelideRise e3Pk R et an SeHiigdH ott&@ibdeﬂésxﬁroyai wEGFaatemtor wpm*memnam

sol vat es) , Pharmaceuti cal precarations, nethods, and uses ﬁ%ﬁ \P gt
i nvent i onfar&xamee %C’é@b‘ﬁd”ﬁﬁﬁ?%&’eﬁjwmﬁbﬂ‘ﬁﬁ@%ﬂm’%ﬁ?s EBFEFILE c&:ag

pound of g}ééﬂ%‘i‘é}nbodﬁoﬁ@rn%@%(gﬂ%ntm%kﬁgftﬁe éf??&%hé’ﬁxhit!‘tﬂfrﬁ&'a@t@hgéﬁé‘s% Bﬂéf

can be us espe- ci al in the treatnent o di seases nenti oned at the
begi nni ng VESHasSPIOr aﬁ@sm@kmam &r & phasmeesisicali acseptablaseitdsenegs Hisatiorsuag

rectal or {QQ%E%EL Lal%np'g et A ifh asi‘tiééas'i R}J%J&B{maﬁ}? %ﬁﬂ%ﬁé%mer.

adni ni str 4§ ravenous, ar aneous
adm ni stration, to warm bl ooded ani rral s especi al ly humans, are especially

referr ed e
Br ef erabl {, pr}a@g{?@%}?‘gv\* Qt"ﬂ&"“ ‘ ‘? ntléggu?;%hé/%cr§oag?peré%&gﬂ%rgp%uz;?rrﬁ%»racgﬁcﬁgt of
dosage of rtd:gﬁc_,ae:tamearhatgasredncem.fedmaae$ow®armmwes aamltesdaesatly ahurized
and uoon the species and. indi vi dual on, .the
i v duaP" AR Cab e e srn iac e KBRS St RcER g o suph 2
i nvent i ondsehed e;‘émﬁ:l, iSRGl duias MpeiidntGak quanie Jd: iofephRacticary dJiﬂE@“ﬁBW"IOd

for the pro | actic or especially therapeutic nana nt o n or
i i boFrAREa aS SoRBR T el ibersee ATIP P RATROR AL BEa | O R

form of ceppeshdreenSslivswikberdiepat nment of tu- nours) and to a nethod of
treating tunour di $eases, especi ally those nmentioned herei n- above.

The sharmaceution cormpesitions comprise from approximately 1% to approximaiely 35%
active ingradient, 3ngis- 2082 administration forms comprising in the preferred embpodiment
from apcroximatsly 20% ¢ appreximately 50% active ingradient and forms that are not of
single-dosea tyzs cemprising in the preferred embodiment from approximately 5% to approxi-
mately 20% active ingredieni. Unit dose forms are, for example, coated and uncoated tab-
lets, ampoules, vials, suppositories, or capsules. Further dosage forms ara, ior exampie,
ointmenis, crzams, sastes, foams, tinctures, lip-sticks, droos, sprays, dispersions, efc.

=xamples ars capsiles containing frem about 0.05 g to about 1.0 g active ingradient.

The pharmaceutical compesitions of the prasent invention ara preparad in a manner known
zar s3, for examgle by me=ans of conventicnal mixing, granuiating, coating, dissclving or

yopnilizing procasse

!:fi

Preferanca is givaen to the use of sciutions of the active ingredisnt, and alsc suspensions or

dispersions, especially isntonic aquenus sclutions, disparsions or suspensions which, for



WO 98/ 35958v0 98/35958 .

PCT/ EP98/.00764 RgrEROSAS
invention relates also to processes and t¥# the use of conpounds of fornula
| (or an N- oxide thereof) for the preparation of pharnaceuti cal
preparations whi ch conprise com pounds of fornmula I (or an N-oxide

t her eof ) | 08 i

enbod men i 2l HnE AR DA pohi el o aRRbAS bERlising 11acie IREERt dlner
a war m bl dcgﬁde»a\mﬁnralcarr@wgcemmgdemarmrtgi oan bemasecimbefiprasses lhe phafmad-s

VEGH 1 cooprbid ofesFof IR pirited SndRe Rl P88 <Brio B, A ERADRE - ©

neopl ast i (SedJamas,@aimMrs;mnwmaﬁ/émﬁummem}aumbmzém, sﬁ!tseﬁomgplatmgi of

formula I (or .an N oxi dethetgfz for the inhibiti Oni‘@ 3} genessorI of
VEGF- r eceftaICHE o%%“ﬁ%aﬂ?/ﬁég &% n%aﬁ]afﬁﬁa@&m.acraﬁmgﬁr EUPFEHPE Tehpfameie
thereof, idy Bakis &fIomBaticRPHBSOINVIAE aRl %Qﬁﬁlzmb%@éé%gés Whtefs-a&i sdi@R¥E oPBEs-
phar maceut | caI |y acceptable carrier. phar maceuti cal conposition for the

pr ophy| actAegsEnSs SRYGmRrise W%@F‘WEG@?@'”B@Q&@@H@’MC%Y SeRiYPIcARIPYMEHYICEl¥rer
proliferatiyve diseases b . h 3@
COMmTer ci aI!Ty 'uset &%%fi@(r;?&%??n ﬁ@@'ﬂ;@ks%ﬁB?g%léﬂéiﬁygr‘iaiyligﬁw@?el‘ ng
from such fer wmg dwee0r8br p@vweaylar@t(za)&erbnm owinerdiedte; tradgmsank ptACIt hat i s
pr ophyl acé{ gg] %\é o eggﬁm ally therapeutically active against the said

di seases & Hov coh'pou id of formula I (or an N- oxide thereof), is

i kewi se pref erred. The pharnaceuti cal corrposi t I ons corrpri se from

appr oxi mat.g 1%to a \DpI OXI mat el .y 95% 0 act [ v | e- dose

i 1 1 1 SUSBRETF SR RS RBIAGS H EHACHRUT 1Y SRPAO YRR cr o ST Syrtne-

appr oxi matyelans 2Q%ori0y apppeakh insiaes A8 %easddt Ve sibdrg 68stif Merfiof ridy H&mabat
are not of S|n Ie dose te;ﬁe“ahﬁ‘{ r|S|ng in the referred enbodl met from

appr oxi mat¥HGHEEEAEP FFE BRI BB08F B SFEHNGRLRIBRIChaER 862 f or s
are, for exampl#omeQatedasidiuneept et A va *ﬁﬁi&@@@%ﬂﬁﬁp%'s@,rﬁ acid, i
supposi tor| es, or capsul es. Further dosage forns are, for exanpl e

oi nt ment s, 36y ieRRic, MAEtie SCidf paFBTea/inasidr RAIMItic 45ids rrarganic AR msarieAcky s

di sper si 0nSa L€ aclex BEMIAS 2B 8r €5 oﬁﬁmg%fsam%tes ki FoPBithoi8 ok Seilio
about 1.0 g active ingredient. maceuti cal conpositions of

present i rilificiaght, grusipraiparassidi ﬁaaurmmh@av' qﬁéwe@s‘ﬂhﬁfaﬁm@im@n@y
neans of co le nul.a oat.l sql L ‘

| yophi | i zi ng[}}ég’%c%}méﬁ%év%%e?g gn"é"e"‘%légglr:\'}gn&t‘b&gﬁggh% & ng‘eﬁfl e aice

the activewt sgmedtanto s (ahseris USRRNSI0N Saliméh P 8 carsonatces pad ik mono-

i sotoni ¢ aqueous _sol utions, dlsper5|ons or Sus en5|ons whi ch, for
08/ 35958 X 3N 07 Zolyvalent, 0T exampie & mon 2-, di- or trivalant, aicchal, |uf gxample methanal,

PCT/ EP98/ 0444 cronanst, butanoi or sentanol or e isomers inareof, sut especially glveel and
aiveersl As fathy acid esters, thersiors, the feollowing ars menticned: sthyl oleats, iscpropy!
myristate, scorepy! paimitata, "Laarafil M 23735 (poiyoxysthylene glycero! tricleate from
Qattefessa, Paris), "Labraiil M 1844 C8" (unsaturated poiyglycolized glyceridas prepared by
alconolivsis of apricst kernel oil and consisting of glycerides and polyethylene glycol ester,
Gattafossd, France), "Labrasc!® (saturated polyglycoiized glycerides prepared by alccho-
wsis of TZM and consisting of glyceridas and polysthylene giveo! ester; Gattefossé,
France), and/cr “Miglyol 812" (trigivesride of saturated fatty acids of chain length Cs to Co2
pTm HLls AG, Ce"na.ny‘ but ssoecially vegetable oils such as cottonsesd cil, aimond oil,

ciive oll, castor cil, sesame Sil, scviean oil and mora espsciaily groundnut oil.

Tha manufachire of injeciatis oraparaiions is usually carrsd out under sierile condidons,

is the filling, for example, intd ampouies or vials, and the sealing of the containers.



- 39- the case of |yophilized conpositions conpr|5|n t he
active mS%d’ﬁéJﬁ?S al one or together with a carrier, for exafSTERHANL ol

can be nade up before use. The pharnma- cept.i cal conp03|t|ons may be S
sterilized and/or may conprise excipients, for exanple pre- servatives,
stabilizers, wetting agents and/or enulsifiers, solubilizers, salts for
regul ating osnotic pressure and/or buffers and are prepared in a nmanner
knomn'per se, for exanple by nmeans of conventional dissolving and

| yophi | i ZPREmRAcEA6ARBmpbEfiosSiod ofd abfiMétfatioh caH e dReNIsON6: SRMHOMmY | se

vi scosity-increasing agents, typically sodlun1carboxynethylcelIu- | ose,

car boxy neEPpbHiNg the Gstive ipgsediash with one\or mare selictardedell desirasgranvlaing ar al so
solubiliz Mclel] 7eY A

rono- ol cal SRS EGbrss ol HRRUEUNRRYIGE FURES B RecRar, by the
conpri se bslusim afidcdiionplaxeipients do fmgﬁab}btseqr tapiat ¢tores.c, or sem -synthe- tic
oils customary for injection purposes. In respect of such, speci al nention
may be nmade of liquid fatty acid esters that contain as the acid conponent
a | ong- chguitstdle tatrieys arei abpbaimiiyijicts, auriBat eugdts, fos pearnpte Iigc*cbss) sadchatuse? 2,
carbon atons, . for egg, | e lauric ac dec) nyrlstlc aci d,

pent adecy[MeghiQdicg s° c?‘i"{%"%?crrfapmﬁh%%ﬁr EIGQEF'SX'”M%%’M B30 i°0 S HPRENI di ¢

aci d, behgirhRrids bHosihze061 @SR AGYEEJeR PRbEHIHHE hrGiISSsink o5, SXAaN farhes,C
acid, elaidic aC|d erycic acid, brassidic acid or linoleic acid, if

desi red W §XeRmeleLran vt dfCCaCﬁtHOIEt%‘é‘r?ﬁf&’hﬂ’%ethk*%?"ugﬁanwc‘e"‘%”ﬁd%ﬁ meghyl-

[err]- Car@élﬁ)‘!ﬁ%eolf:oaﬁu% d%'m&@ﬁﬁﬂpﬂﬂe}"hhéa@h@ i%‘w@’r\;‘ﬁ;nemc@hﬁ 886, iakired,
conponent of these fatty acid ésters has Xi nmum of carbon'atons and is
a nono- véisEiRgraiorg @LW@? &1 afye-reatiopee sterehnsolso 4‘@@%?‘*%“?4 Halc8ngross-

al cohol 4 . 11y il I3 5 ”’ LL Ra 9 4 }
pent anol or ST ne‘)glsif g?é‘%fqbaﬂﬁcrestaggﬁ ?f QLT gl'ycol A gﬁy & #1'“:{.
fatty aciexcgienissre ehzeadlgriew Iméutmoédsmﬂ@rme snﬁmtsmﬁe@ xe‘.umwudhleaﬁea

i sopropyl | R J.ate fil. M23J5L L!]&, 8 g

( pol yoxyel %@g%%?@%’greﬁ?’ Q@?‘os @%iﬂ,fw orc%etlrfl% GSERCpAY T E s? S TAKRET FYRR
1944 CS' ¢uderaatived iddrgadl ygl ycol i zed gl yceri des prepared by al cohol ysi s of
apricot kernel oil and consisting of glycerides and pol yet hyl ene gl ycol
ester; Gattefosse, France), "Labrasol" (saturated polyglycoilized

gl écer : de$améﬁ¢aﬂé§daxby? @Irmdww»k;yﬁh@fmf oEﬁ&Wa&?dnt&f&g hﬁg**@flu@‘i ry@ersed;es
and pol yet ne co ster ttefosse, France), an 812
"(trigl ycfé’r%/d?z %\éfﬁ?tﬁgéﬂn?’a’f“t%oﬁﬂ“’g§hd?aycm?i Pt ﬁi?fa%[':eﬂ‘ﬁ %r 3 eerr]
from Hul spyfaliders mmerhvidng glespecd/at ivniveoababt & ok Ls  Sunhas i atitzers eed
oil, almond ojl, olive oi |, castor oil, sesane oil soybean oil and nore
especi al | TSGPERTHEES BidCh 2! Fhe-ARriif BE N RrEeeA a5 i dEEBINe Prepacrari et s
usual Iy coifaloROcMulost BEBar S8k dRNGRNMEEARNScs&Sn-8ial @ Hvickd:d/Bbo hahyi-
exanple into arrpoul es or vials, and the seal [ ng of the containers.

08/ 35958 celiulosa phthaiais. Dyas or sigments may =2 25732 ¢ the tatists or st coatings, for
PCT/ EP98/ %ﬁl e for identification rursc
Phar maceuti cal conpositions. for
exanpl e, by

Pharmaceutical compaositions for oral adminisiratics zigs ingiud 2 nard capsules consisting

rfau ‘icate differant desss of active Jrﬁ_;ch;sut
ral adm nistration can be obtai ned, for
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of gelatin, and also sc?, sealed capsules consisiing of geiatin 2rd a gplasticizer, such as
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hee
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glycerol or sorbitol. The hard cagsules may contain the actve ingradi
granuies, for axample in adrmixiure with fillers, such as corn starcn, bin
si.ch as tale or magnesium stearate, and cgtionaily stabilizers. 'r scit cazsules, the active
ingredient is greferatly dissclved or suspended in suitabls liquid sxcipients, such as fatty

¢ils, paraffin oil or liquid ¢ ryieneg Jlvzols or fatty acid estars of einylena or propylane
giveo, to which stabilizers and detergants, for sxampie of tha nclyyeihylsna scrbitan fatty

acid ester type, may also be added.



combi ni ng %9@@@‘5?6_ ingredient with one or nore solid carri g{—‘%@?%‘{ﬁqgél r:a](cj

granulating -a resulting mxture, and processing the m xture _
desired or necessary, by the inclusion of4additional excipients, to form™
tablets or tablet cores. Suitable carriers are especially fillers, such
as sugars, for exanple | actose, saccharose, mannitol or sorbitol, ceI | ul ose
preparations, and/or cal ci um phosphates for exanple trical cium phosphat e or
cal ci um hydrogen phosphate, and al so binders, such as starches, for exanple
corn, whea@thericeal dosagefams asg afocaxamme reyrugs preabared in bystomagyomanpyar wiiehhy| -

cel Ul 0sec eGR4 MG e oL Xt nLSphadbioh AH M B B i Henat.
al so car bozwmt—sbalto 0% ﬁd&fcrﬁbw%@ouﬂ10%6@1a@almimdoﬁyémfaldbdm,pr@h@isréc aci d

or a salt the such sodi um al gi nate, Additional ipients are
especi al | ySY§ %Bﬁﬂldpﬁﬁﬁgl’ exaqpp|ey ‘M’Bgrf adipinistereg)in geaswes é?l"l’&pénlag‘se

talc, steagyifabfe @t‘é' ﬂ:r%&aﬁ@lé Eoﬁvﬂgfe@@} ligSit CaneSn FRENRP &%r@bar‘éﬂbﬁbﬂma@a, or
stearate and/o pol yet ers yco or derivatives thereof bl et cores
can be pro®¥aferieid FH séﬂq!mnéem{ﬂiw i (R i@e]pmha@eddbaﬂglﬁgigsewn@gh the use
of, inter alia, concentrated sugar solutions which nmay conprise gum arabic,
taI c, polyvinyl- pyrrolidone, polyethylene glycol and/or titanium di oxide,
or coati ngPsarmaceuhcal campositiond suitabigdnt teckd bumintisiration sod \femxa!npteﬁ Lessesior

o e, PrReL Bk 05l oS SRRl AR AR o SRS G50 055
;:elb: u![ ose mﬂpht aitery;dﬁa.seﬁ)ga fcrrrnx]?n'@memﬁ;rﬂ?y sbtﬁtpatﬂﬂ&@lyt,emﬁéhe phﬁ}?ﬁ'ef_t:\,&dmarfora,
abl ets coa or.._exaln for identification purposes or to indicate

di fferent %%%%g"'h?e 86’??@@%(’@%8*@%&?‘ Phar maceuti cal conpositions for
oral adm nistration also include hard capsul es consisting of gelatin, and
al so sort gseal ed capsul es conS|st|ng of gelatln and a plasticizer, such as
gl ycerol OFCTSGVBIIEEH ZAMRESHRICR. BaPOUP SS/LRBYS el attiredmaeden] ip & akFgiceeRi@nt
in the fOrﬁ}rﬁfmgléﬁé‘zﬂbﬁso‘J»Qéteﬁxé!lmbe*a!?“oraéi{?: Xhd rfodtoh RubddrsRinS instUehi A8
corn starch i nders, and/ or g=| danis such as talc or magne5| um st ear at e,
and opt i ondPgGEitEInAsEAsInG FUsianea8 OBt m@mwégmr’t rECaetTRaTey ieHglosdi EHbigign dicr
preferabl yaéi‘dtr%%%r;( & r?éau‘sﬂsﬁ‘ﬁﬁ'qfék ve*datbﬂl‘é' P XEhRI ?@%5:&?@, BBy
fatty oils, paraffin ol l |qU|d pol#yethy ene glycols or tty acld

SSE ers oI tégﬁt;“fieewdn @XCipieots, cana! Sgllbﬁjoldk foommaavnm.mata drrbean @mtra;e ‘m; 3

et er gent sg g fi 8 HOLY.OXVe] ne.. acid ester
type. may X Sg;rnbtgésg%gé ek d Q.‘m%ﬁgéf.gégg WL E0GSOLPLIARI Bkt

PCT/ EP98/ 00764 -41 - Q her
oral dosa [ 5, 8t e, for exanple syrups prepared.in, customery fanner
whi ch corrp%?@éP RS Y8 L’l‘l"nztjfrr AP e

=SB ~EkampiEc S %ff’é%‘e‘?ﬁetr formand in
a concent rahtioped s bosibn 58atiens20% preferably about 10% or in a simlar
concentration that provides a suitable single dose, for exanple, when

adm nistered in nmeasures of 5 or 10 mM. Also suitable are, for exanple,

powder ed OFrckdred greCOMBRsI2E 6B EAmIBCaioRRARA! bth £f ashakescizf M micro-
cicidas, such as scroic acid or benzoic acid.

l

The invention relates likswise io a proczss or a methed for the fraaiment of one of ths
pathological conditions mentioned hereinacove, esgeciaily a disease which resgencs i 2n

inhibition of the VEGF-recaptor tyrosina kinase or an innibition cf angicgenasis, eszaciaily

1

corresponding neoplastic disease or alse pseriasis. The compounds of formula | (¢ an N-

oxide theresi) can be administersd as such or especially in the form of charmacsutical
compesitions, prophylactically or thera eu*'cany praferabiy in an ameunt sfiactiv2 agains:

the said diseases, to a warm-ticodaed animal, for exameie 4 numan, raquiring such traat-

ment. in the case of an individual having & bodyweight of about 70 kg ihe daily dosa ad-

iy &



exanple in_mlk. Such concentrates may al so be packaged in singl e-dose
units.. PRAEER i cal conpositions suitable for rectal adXCAEPES8R7F4Hn
are, for exanple, supposi- tories that cagpsist of a conbination of the -
active ingredient and a suppository base. Suitable suppository bases are,
for exanple, natural or synthetic triglycerides, paraffin hydrocarbons,
pol yet hyl ene gl ycol.s or hi gher al kanol s. JFor parentera dm ni str.atiqgn,
Paubous s SRS SPTaAPRIERTALY Rd\ G ahmroxmelail 5. Bisrerapy g Apppmatel
exanpl e 0of =g YPASHroRIRiatdN © oS8t & coMbo@it/8OHE prédedt ifveRtcnispensi ons that
contain viscosity-increasing substances, for exanple sodium

car boxynet hyl cel | ul ose, sorbitol and/or dextran, and, if desired,
stabilizek : | : ' i |, Al of tHUILNRY &
oget her vy ER Sen bl fek e eqriglally alato RIS Lol S ARSI PRSI SE o
be made i heaxide thereaf), on alpbunaceuticallytanceptabiérsattitbencat, iespedigliytaneomaprindidn  of

suitable solvents... .Solutions such as_are used,. r I

bar enter alo TR [VED i Tah i 6 Preratteh, B a Rt B e RER e a1 ftrepts s

Pr ef er r edsp¢reseinting formsofar gharhacewticalnpirsulatiar witk etiieastoneshamaseuisalty bi ¢
acid, or mcro-_bi ci,dega, su&g as Eor_bi c . acid or q%enzoi C aci{al.f The

i nvent i on2FeaRRRIE CRIIEL{gr 48 therapeyhic ard alsg PrapiMiaqis Nanpeerrat oh g dhmere &
one the paid@kamicsdherktRngd hé@ﬁ]’%bﬁ?@,@s@@@ié@éh@bﬂé&ﬁ:\/@seﬁ%nﬁ@@ psprifisig sease
whi ch responds to an jinhibition of the VEG--receptor tyrosine kjnase or. an

i nhi bi ti oMo6% 2apRfIBYdHBsdiseags FRSPPRAT P 2N PHIILONRS FAIRgeRRTH PLRT i"E?b&i%'e"ése
or al so pgREmMMHcapicr WiSsitPRRANds of formula | (or an N- oxide thereof) can
be adm ni stered as such or especially in the form of pharmaceuti cal
conpositions, prophylactically or therapeutically, preferably in an anount
effectives, LSt . Sal. 0. di SES,, . r | p&ﬁ& i o ol npl e
a human, r 2%%?%%%{9‘“%%@1&?? (%é%— ésf‘?‘g:ﬁfa"ﬁy Ffﬁgttﬁéwgg%‘%s’%&o{' al |L?f id\}?{l"d’ij:ﬂ é)h(gg?'ﬁg a
bodywei ghi-ofidathemol)y @r kgphatmacatitsliyduseptatile salt therd, 88pR59H& compound of

PCT/ EP98/ Q) i e i e ) o tinallc ancantahisit tharaaé as

i i ot r o4 TR LA ST IR BISPTE O PRSI AP SR M et
from appr exginat ialtiye torf of at phanppeaxicadbehylaforgwitiott laasiameqinadmateutihaiyr esent

invention_ _ The present .nyention relates especially also the a
compound. BFeFETIGRATF [ eREY BN ASp vy v e SRapnasLeha e e
accept abl essdibézdesensraibned Speinatbly, meeram dittb«ek e olomrespdndshio ah inrdbisen d
to be preferred or a pharmeceutically acceptable salt thereof as such or
' the. foPhY oPr SHRAP RIS H3o% & FUMAPIGR AT HOE Soisa SEOTRaY 2 Fe0prastc
phar maceutii;gatd ¥r 266 eReRlRIL At BbpicidQnT thB@ald@saReUtsorab o ak fmibiticn cf

prophyl acti_c managenent of one or nore of,
VZZF-rzcsTior tyresine kinass or angicgenasis.

il

Tha oresent invention relates especially also to the uss of a compound of formuia | {(or an
N-oxide tharzof), or a phrarmaceutically acceptabie salt thereof, especially a compound ¢f
formula | which is said io be preferrad, or a pharmaceuticaily acceptable salt thereof, for the
praparation of a pharmaceutical fcrmulation for the therapeutic and aiso prophylactic mana-
gement of cne or more cf the diseases mantioned hereinabove, especially a necplastic
disease cr also psoriasis, more especially if the disease responds to an inhibition of VEGF-

recepicr tyrosine kinase or angiogenssis.

g |
[
O

refarred doss quantity, comnpositicn, and preparation of pharmaceutical icrmulations

{medicines) which ars tc b2 used in each case are describerd above.



t he di seasw@mbgg)ned her ei nabove, especially a neoplastic ﬁﬁf’fs}% oA al SO
psoriasis, nore especially if the disease responds to an inhibition of o
angi ogenesis or an inhibition of VEGF-red@ptor tyrosine kinase. The
present invention relates especially also to the use of a conpound of
formula | (or an N-oxide thereof), or a pharmaceutically acceptable salt
t her eof , Alaarigls conpound of formula which is said to be preferred, or
a phar rraceu IcallTy acceptable salt thereof, as such or in the formof a
pharmaceutical fornulation with at | east one pharnmaceutically acceptable

of e ai NealdErRTHARR PR raiB0e e VRl of Bl G- S RERER et eiornae

to an i nhiatd ttkamsa)me\ﬂﬁﬁjéct e‘bce;stsmermymdsltw pieferaaﬁembodamerm lsubh siaetingoha-

I 1
apect al | JPrRlS TRU e Ao P S RD e aBn e ST B0 A91A CHR DG DI TERSES
tyrosi ne ki pasBtaifedangi ogenesi s. The present invention relates especially

also to the use of a conpound of fornmula | (or an N-oxide thereof), or a
pharmaceutically acceptable salt thereof, especially a conmpound of formula
| which ig; éatsﬁhﬁg,om%rﬁ!se&%mﬁae arpanpheyIRAeY fnawh'aﬁ&ﬁ@@mﬁ&k@; 3 ¢

t her eof , for the preparation of pharnmacedti ¢al for'mulation for the

t her apeut KecumdEagasle qirbsmﬁwam% afegrdingde kpewn pfoasases or penaegdialiyrebtain-

di seases tg WC Gi g o]
psori asi SQEQ es J(;% ﬁel(}acqng\b% Fﬁgaﬁgsé‘%@ 3@;&&%@958? %éc%ﬁ:%?ﬁﬁﬁ %I or %‘f
VEGF- receptor tyrosine k| nase or angi ogeneS| S. The preferred dose

quantity, Qsitl ration. har.maceutical formulations . ..
(medi ci el RRRT e 8 oD P SRR M g RURERE Wb e bl edd0Rarey,
98/ 35958 th—- rwa,.nm snould, if nzcessary, te pictacted. Preferred protscting groupo their introduc-
PCT/ EP98/ 907 art i ng

mat eri al 07 REWIEHTLEEIONG! HECEFTIRSS WG BrecBFaAkY IR iRe Bam %Flmé’éa‘ﬁr é%ses

for the prepetatd Q8nhhesRefiais are thhitemkseniishRe®uPirad hisefbd el foreta&idn, |
the preferred enbodi ment, such starting ma- terials are used and reaction

condi t | on8FY SRS oHRING §TV AR AIIRENHRRY BiEEaCKBYELA AT BARPEISNE ned.

The start ‘Mr@?&@fdréé% &Edé@aé%&%rk'amd'ﬂé&'@m&ﬁ’er 1Y staffing Mhloria®Nthe\ddis, and
of XV and XVI, are known, capabl e of being prepared according to known

pr ocessesiNesRoTEseinicaisn lragsiraied. epiar as thevauss is @PROPriatearddaasipe.

prepared using processes as described in the Exanples. I'n the preparation
of starting materials, existing functional groups which do not participate
in the reddCrowIsAGhFIMUT, NeTEedr {5 Mbikyisnetaadtingl other e¥rabeie @ ped tednacigr

groups, tHelLyNhL QEMCH iz 1 may s srearad for examele by converting an asid snhydrice of

. PR
ormula
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J
0 N,
0 2,
{eszacially of formuia 1XA,
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tion and their renoval are described under process a) or in _the Exargpl es.

In place oYAWEF ¥ pective starting materials and transi ent FCTERBLOBher of
may al so be used for the reaction, provi-aegd- that salt-formng groups are™
present and the reaction with a salt is also possible. Were reference is _
made herei nbefore and hereinafter to starting materials, the salts thereof

th | so_al inolied, .insof t hei ' ' ,
Feasi bl o. WioteBB SRR AR 5 e Pr = RRmpaid el By, WpReRBM R R0R e,
synbol s angeifgt £levit8€ tbripdratirs, Qe £ terhsuralla Hbtveen 50RGAEOEPA) with Aor

exanpl e by converting an acid anhydride of [err]

[ especi al IoprmFoung O fATEILIAA, [err] WO 98/ 35958
PCT/ EP98/ 00764 - - 44 - wher ei n
t he synbols are as Sfﬂ'l‘ d for a conmpound of formula | [especially formula
lA], ina nelt at e «epperature, preferably a temf¥yature between
50 and 200[err]C, wi¥%h ound of fornula X, [err]
wherein G is nethyl étie=and the ot her synbols are as defined for a conpound
of fornmula I, to_a compound of forpula X

| , otk r
wherein G* is methylene and the other symEdis arz as Zzfinad for a compound of '?t':rmL[!z'ie [, |

to a compound of formula X,

0
AR
\ ~ "R,

\ 1
D: ‘.u}r h
c
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[espacially of formula KIA,

O
f.\_::E \ ’t"l.‘
/ .
N b=t ) D COA)]

v (S
p=% Q) ||

0

whearsin (e radizals are as <sfined for a2 compou 3 of lermula | Tespecially farmuia 1A}, tman

suiting compsund fzite A with hvdrazine, preferabiy

- Yo o b I YR Ja o ;
2 methvizrz and one cther racicals arg 23 agtined

1V [esoeciaily fermula IVAL whersin
]

Tnis compound 322 inen be conve™ad o ha corrssgending sompound of

hersinakbova,

haicgen, sspacially chlcrine, G is imathylens,

5 o
—~
77

formula !l [sspeciaily fermula §A], whersi
and the remaining radicals are as ¢zi~34 under formuia I fespecially 11A], by reaction with 2
nhosphoryl haiide or chospherus nentanalide, espaciaily preschoryl chicride (POCH;) or
chospher.s Dantachicrids without sclvent or in a suitacle scivent, for example acetonitrile,
at prefarred temperaturas Setween 40°C and refjux temperaiure, preferably under rafiux.
Instead of halogen L, ancther nucleofugal radica can be introduced Sy substiution under

custcmary conditions.,

-



i al l la XA, |
[ especi al | wdsdsesamul a [err] [especi%ﬁr@/bm

radi cals are as defined for a conpound of fornula I rmul a
| A], then reacting the resulting conpoundiSof fornmula Xl [especially XI A"
wi th hydrazine, preferably with hydrazine hydrate at a tenperature of [err]
obt ai ning a corrpound of fornmula IV [especi ally formula IVA], wherein Gis
et hy! ene Aiiinddmddiismuid é&ggJeéx rARILIPAL AREriPaes Dehowe.cHPGS -cRpReHnd
can then nverte orre |ng conpoun for

[ especi al onafthraml' mino A tanmlmngmckcamamtjeﬁwﬁ%ﬁat foymilal IbiceR®e G i s
met hyl ene, and e.re nin adi cal s ef| ned under formula I

[ especi al PJERAS praavaﬁ& %ﬁ*‘*’w ng, Bﬁ’ B% hal i de or phosphor us

pent ahal i de, especial ly ,phosphoryl chloride (POCI [err]) or phosphorus

pent achl ori de V\nthou& splvent or in a suitable solvent, for exanple
acetonitrile, at preferxed tenperatures between 4Qkgrr] C and refl ux

t enperature, prefert olyy, Ber reflux. Instead of halogen L, another
nucl eof ugal radi cal be introduced by substitution under customary

condi ti ons. W0_ 98/ 39958

PCT/ EP98/ 00764 -45 - A conpound
of fornmula Il [especially fornmula IlA], V\/nereln Gis -CHerr]-0

-CH err]-S-, -CHerr]-NH, oxa, thlagg imno and the remaining radicals
are as defiégyé@,awg%nf;«pramt@ I car)N prepared preferably fram@i conpound
of formula X I, e‘ﬁr] speC|aIIy of formula XIIA
wherein L is a nucl eof ugal IeaV|ng g 1ally for hal ogen, such as
chl orine, by M ;

whersin L is a nuc'eofugal lsaving graug, especially for halagaen, ourh 38 snierine, by

ea:ting this with a2 compound of formula V1, as defined under procsss o), undar conditions

as described under process o), the additicn of a tertiary amine aiss being sussible. Suitania
s tertiary amine is assecially ammenia substtuted by three radicals seiscted independently

of one another from alkyl, esnacially lower alkyl, such as methy! or sthyl, and cysloalkyl
having frem 3 10 7 carbon atoms, sspecially cyclohaxy!, for examngiz N, H-dimethyi-N-

cyciohaxyiamine, N-ethyi-f‘-&,s‘«l—diiscpron tarpine of frigthylaming, o7 iurtherrora, also

b

pyriding, N-mathylmoerphoiic 2 or s-dirnsthyaminesyridine. The esiany amine i3 praferaty
+ : P N T ” RPN |

present as a salt with a siorg acid, oreferas’y an inerganic asic, T/, TS 2L,

phosphoric acid, or aspaciaily a nydregen halids, such 23 nydragsn s,

Educts of fermuta Xl are knewn or capabie of sraparation by £rocssses known per sg, for

examgle as described in the German Gffenlegungsschriit2 021 193 {published on 12
Novernper 1870) ¢r the Swiss Patent document ne. 37 3 333, nutiiansd cn 31 January

1972, as described in the J. Chem. Sce. (1348), 777-82 or the San. <. Chem, 43, 270810
LY

(1983), or they ara commerciaily availatle (such as 1,4-dichlcroshinaiazine, Aldrich,
Milwaukae, USA).

A phthalazincna sompeund of formulz IV, wharein G is msthylena and ng rainaining
symbels are as defined under formuia |, can be praparse for sxample as in tha 2roces
ACS2-8G

4 QLI
: ;‘g‘_)’:.



reacting this with a conpound of fornula VI, as defined under process c)
under .condVB8R5%8s descri bed under process c), the additi oRCHEFBRUM4 | ary
am'ne al so being possible. Suitable as -taggtiary amne is especially
ammoni a substituted by three radicals sel ected i ndependently of one anot her
fromal kyl, especially | ower alkyl, such as nethyl or ethyl, and cycl oal kyl
having from3 to 7 carbon atons, especially cyclohexyl, for exanple

N, N-di'met hyl - N- cycl ohexyl am ne. N-ethyl-N, N-diisopropyl am ne or

triethyl arl 8smpQind HERRNIERS Gan BF Sardie beidbtaindy Bptdactinga RBRIpb0Rd 8f formula
4-di net hyl am nopyridine. The tertiary amne is preferab %mpr esent as a salt

with a strdhgsameniionedabevs aithya campavsdpd farualigas defnadoundsy pragessipl. c
aci d, pho%.-%g 1 i OPQBeﬁ‘rf’eQ!et%rl%hwer?f(ﬁyﬁmf%Bﬁgy %@wefh@&b&xgr ogen

chl ori de. ducts o or mul a are known or capa preparatTon by
pr ocesses poasibie. Puitatye as fiertiary>eamipé & espedialiy aimpehia subshittatbpyntinee radicals

X fer o . | .
pat ont  docHHE heedeBniy 8°ohe Bibta TR ARkl enddFIRED A0 Sk s kiny e 0
the J. Chegthyl S0l cycload®) having 6@ o 7 debéinbiond, Espenialld Dyl 0r ¢G5 , or
M ek Ml WokERidamiio, B HBauraom PRk ARE: o T o
net hyl ene’f@@%rﬂ&%,r&%ﬁdm, SYMBRFrbisoiRe d#atdsﬁ@ﬂxym@dspy%ﬁemul al, can be

prepared for exanple as in the process described in J. Med. Chem 36(25),
4052- 60 (1993). WD 98/ 35958

PCT/ EP98/ Q?:%?faliate of a compound of formuia VI, wherein a bivalent radical -C,Hél-ﬁfle'is _nreseﬁt
conmpound o orrmula V can tor exanpl e be obtained by reacting a conmpound of

formul a XinsteaoitbatSdn etbupbvhersimbets a resip sprrialy L o Bl agnite prep@edef i ned
under proGess ) ﬁyﬂ%e%oriéégoﬁ&ﬂgh%&qgérgﬂc?#fbf}ﬁﬁawﬂ eunder, the addition of
al'so possi bl 8. "Suit ab

atertiary‘amney eln e as tertiary amne is

especi al | y ammoni a suksgituted by three radicals sel ected independently of
one another from al ki1, \especially | ower alkyl, such as nethyl or ethyl,
and cycl oal kyl haviht\g (E E 8:to0 7 carbon atons, especi(dfly cycl ohexyl, for
exanpl e N, N-di met hyl’;Ng Eghexyl am ne, N-ethyl-N, N-diisopropylamne or
triethylamne, or, furtherntre, also pyridine, N rmethylnnorpholine or

4-di met hyl anmi_nopyri di ne. A allate of a c oun f. formul a, Vil gin
2 bi val entFSGNEA S¥oReia prg SnESirBa P S efinePuat BRAVER= Drny el ritiane
wher ei n Maviinsza eorfadipdhding $qesr s yhatadl, for ex@imp!e aert-betypiteipay @rdh toikeder aky!finf r om

a corresponding co o,un% of, formula VI* err
P :zande,gsuch rerlg tin chioride, in a suitable solvent, such as tetrahydrc[mrar1.]

A seinpeund of formuta Vi is for example cbtainable frem a compound of formuia / under

sustcmary reaction conditions, for example by ammonaolysis, hydrolysis, or mercapiclysis.

A compound of formula X1, wherein the symbcls are as defined above, is alsc cbtainabie £y

rzacting a lactone compound of formula Xiil,

0\ X

resrecially of formula XiiiA,



wherein theygyghalsg are as defined for a conpound of formula % gg&,&%ﬁctl ng
this conmpound with a corresponding | ower al kyl netal, for exh /IE _____

tert-butyl lithiumor a tri lower akyl ti4 hali de, such as t|n chloride, Tn
a suitable solvent, such as tetrahydrcfuran. A conpound of fornmula VII is
for exanpl e obtainable froma conpound of formula V under custonmary
reaction conditions, for exanple by ammonol ysis, hydrolysis, or

mer capt ol ysi s. A conpo of formula X, wherein the synbol XHAR as

defi ned above, is also o% y reactl ng a | actone conmpound of fornula
X, 98/ 35953

PCT/ EP98/ 00764 -47-

[err] wherein the synbols are as defined for a conpound of fornula I

[ especi al lyhdréh, th““s?ﬁb@l@ 2P 86 B¥sidohr & ebMpbandblMormula | fespecially 1A], wftﬁ*hh]
in a solvent, for exanple an ester, typically ethyl propionate, In

presence dicehyegof&HBILa Kbi cal |y met hanol, and the correspondi ng
al cohol ate, typically_an alkali netal net hanol at e, for exanple of sodium

nmet hanol ate, at el evated tenperature, preferably under reflux, obtaining
the conmpound of forxula, tigspecially X A]. In the prefned enbodi nent,
starting materials of § ja XV can be prepared as follows: Starting from
a conmpound of formul B8 " [err]

in a selvent, for exampie an ester, typically ethy! propionate, in the presence of an alcohal,
typically methanol, and the corresponding aicoholate, typically an aikali metal methanolate,
for example of scdium methanolate, at elevated temperature, preferably under reflux,

abtaining the cempound of formula Xi [especially XIA]L

In the preferrad smbaodimant, starting matarials of formula XV can be prepared as follows:

Starting from a camipound of formula AVl

HM | o

this is first convarted by rsaciing with a phesghoryi halide or phospiiorus pentahalide,
especiaiiy ohoscnoryl chicride {(POCI,) or phasphorus pentachioride without solvent or in 2
suitadle sclvent, for example acetonitrile, at preferrad temperatures betwsen 45°C and

reflux tempsraturs, preierably under reflux, to the corresponding compound of formula

AVIHL
Hal
N R,
|
Nao |
=
3

wharein the racicals ars as definad for compourds of formuta | the comgound is then

reacted with a compound of fermula XIX

-



this is first verted by reacting with a phosphoryl halide or phosphorus
pent ahal i (%sﬁ.é%égi al ly phosphoryl chloride (POCl[err]) or PHRBEE Efé‘ :
pent achl ori de without solvent or in a suigable solvent, for exanple S
acetonitrile, at preferred tenperatures between 40[err]C and refl ux
tenperature, preferably under reflux, to the correspondi ng conpound of B

formula XVIII, [err wherein the
radi cal s are as defi ned fB’PN%WcﬁPNES of formula I; t‘%‘é\()conpound is then
reacted with a conpound of forrmula XX WO 98/ 35958

PCT/ EP98/ 00764 _ _ -48 - [er rJ
wher ei n twkergiadhe sadicalp and $yHbels ags as desaiibed fennemrcends ehissouiad: W98 or mul a

|, under | %‘P@Qﬂi’cﬁé 98 HeBSitAUdePERHANSE 1 &ﬁ%ﬁﬁblﬁ)ecpﬁdaﬁn%% %&:ﬁﬁ%‘ 3¢ compound

of fornu erein the
radi cal s and synbols are as defingg(-?mc«prrpounds of formula I, is then
wi th al um ni um chl oride and trj 'a

| kyl silyl cyani de, sucqxﬁg
trimethylsily cyanide, and theh wilth an acyl chloride, such as benzoyl
chloride, preferably at terrper%\ =between -10 and 40[err]C, for exanple
at about O[err]C, preferably under inért gas, such as nitrogen, resulting
in the conpound of_ for- la XV. _The st r;ftin materials_are kn .
capabl e oTTEN S Gritls af sebYa et o RiuR HBRAL R ol R eac
ted in the presence of a suitabie sclvent, such as dichloromsthane, with aluminiurn chloride

reac- ted in the presence of a sfjita | e "sol vent, such as dichl or omet hane,
e

and tri-lower alkylsilylcyanide, such as trimsthylsilyl cyanide, ard then with an acyl chloride,
such as henzoyi chloride, praferatly at 'smperaturss betwaen -10 and 46°0, for axample at
apout 0°C, preferably under inert gas, such as nitrogan, resuliing in the compound of for-

muta XV,

The starting materials are known, capable of being prepared according toc known processes,
or cornmercially available; in particular, thay can be preparad using procssses as described
in the Examples.

=xampies:

N S | H i gove pu | P g Ay e [ T R E R W 1 B4 [ PR I o
P2 CHOWING ZXRIVDIES 3817/2 00 LI TRIR U3 ITVERNLCH HENCLLHING Lt B oA TatstuPads & Bpsc

emgaratures ars measured in degraas caisius. Unless otherwise indicatsd, the reactions

4

ake tiace at room temeeraiurs.

Gradzo-co 20 % — 1CC% 2a) in &) for 13 min + S min 100% a).
Grads 3 % — 40% a) in B) for 7.3 min + 7 min 40% a).
Zivant a); acstenitriiz + 0.05% TFA; sluant £ water - 0.08% TFA. Coiumn (230 x 4.8

iy packad with reversad-shass matarial C138-Muclecsil (3 um msan particie size, with

shica gsi covalenty derivatized with ontadecyisiianes, Macharey & Nagel, Diren, Germany).



or conmer c%%%sgggai | able; in particular, they can be pr eDarF@nﬂﬁJs@gml
escrT

processes as bed in the Exanpl es. Exanpl es: The fol I'owm ng anpl es
serve to illustrate the invention withoutdS4imiting the invention inits =
scope. Tenperatures are neasured in degrees cal sius. Unless otherw se

i ndi cated, the reactions take place at roomtenperature. HPLC

gradi ents:; . ; 2004 - % e 2 . Blow
100% a) . Detection by UV a%@?{em?rﬁ %J 254 nm- ?}‘5{8 Bi?grﬁ%%éwéa% ‘F??FP%SJ @g?#%. rg?n%eﬁ Plol

m n 40% akate: 1 mi/minEl uent a): acetonitrile + 0.05% TFA; eluent b): water +
0.05% TFA. Colum (250 x 4.6 mm) packed with reversed-phase materi al

C18- Nucl eosil (5 [err]mmean particle size, with silica gel covalently

deri vat i zgghoWroh 16fh88¢E Hbisteliaiess uddacher ey & Nagel, Duren, Germany).
WD 98/ 35958

=]

PCT/ EP98/ (ayedhe following definitions: -49 -
Detection by UV absorption at 254 nm The retention tines (t[err]_ are
given in mnutes. Flow rate: 1 m/mn. The short forms and
abbr evi at iabas used have the fol | owi ng @&piyia reARGUacus sglyaNt)
absol ute @Qn- aqueous sol vent) Dl PE diisonrony! sther
di i sopropy!" &t her DVSO ISOpropy: St di met hyl
sul f oxi de DMSOMEU dimethyi suifoxids
1, 3-di net Eﬁ'";’ﬁ{i m dazol i done DIVF g A .
d| n.et hyl f % 3 de ESI _ IVB 1.,3"d7mf:'tlaﬂ"... zn,ldaﬂildcne
el ectrospr@yei oni zati on mass spectroscopy dimefesdratzenids
et hyl acetate. Et her s di {egg%l
et her EAB-MB electroseray ICniZatiogdpass SRReTOsSoRY
conbar dmefpetats sthyl acsiste mass
spect roscoEpX sat . ) _ sat ur at ed
ner digthyl sther
FAB-ME fast atcm Lomperdment
MASS S aCTCsInpy

sat. saturatec

h hour{s)

HV hign vac.um

min minute’s

RT

RE

m.p.

Brine

THF tatranydrofuran {distiiled over

3odium Danzotnencna)

e 3 EY A N I O LY e o
cbigined from the suzoiers INnGicalsa:

The follcwing starting materials ar

1]

4-Chiornaniling, 3-chleroaniiing, anitina, Senzviamineg, 4-mathexyaniling, 3-methe zniling,
s-amincacetaniide, (S)-1-prenyiethylaming, (R)-1-phensinylamine, 4-amincbenzotr-
fiuorids {= 4-riduoromsthylaniting), 4-lusroaniling, 1,3-orenylensdiamine, methanesui-

[ I P I D R T LU S S | R WU UM § LR ¢ P AT i e
fonic acid, &, 4-dichicrcaniiing, 4-Dromeariline: Fiuka, Bucks, Swittzniand,



h hour ('s) HV

hi gh vacuut© %3058 ' PGRERPEEPEH

RT +8bm t enperature RE
rotary evapor ator m p.

mel ting point Brine sat ur at ed
sodi um chl ori de sol ution THF

tetrahydrofuran (distilled over The followi ng starting nmaterials are
obt ai ned f3-Bennpjiexyaniipe] 2asinoptiess) #@minophendt: Aldrier ORGEHs| SRitzerland.
3-chloroaniline, aniline, benzylamne, 4-nethoxyaniline, 3-nmethoxyaniline,
4-am noacetonilide, (S)-1-phenylethylam ne, (R)-1-phenyletinylam ne,

(R) - 1- phenyCaiordut(@rpyrigyimitiabRPBRRHRYS prepared éé&.‘éf’d:ﬁ@t&kt’ﬂ)\\fﬂ' ;Si@éé%@@é ée@e

1, 3- phenyl enedi am ne, nethanesul - ionic acid, di chl oroanilin
4 br onpani FETEN A¥SIRGESChE RS, 1 €6l 78% Ioullished 23 JU‘W@'@ 35958
PCT/ EP98/ 00764 50 -

3-Benzyl oxyani | i ne, 2-am nophenol, 4-am nophenol: Al drich, Buchs,

Swi t zer | artiyflo Super Gl isrdiatomadequs eatin wisich jd Jgsut dsod firatien aid (PlukpcBumits,
accordi ng @?@@g processes (see GCerman Ausl egeschrift no. 1 061 788

[ publ i she %@ 1959]). Hyfl o Super Cel is diatonaceous earth which
is used as a filtration aid (Fluka, Buchs, Switzerland). Exanpl e

1:1-(4-Chl roanlLl hal azi ne di hydrochl oride A
2 ?@Bﬁ%d-m%hﬁhal azi ne

m xt ure of*

(for prepa mibitore of 962G (3982 Mol e ea6L4-{4-Per dylm@tﬁ% 6&&%&9&@ ﬂnS;B}%@las%%m? ul'y
1959]), 7. 73(%9&%‘59 nol ) 4- chloroaniline and but anol
heat ed f orse8 'SlgasaRiftngd @lyZ8&lpubliched 2dniudn! 9590, 3784 h@cﬁ%@h@w“%e

m xture 5'5‘?:1’8:’?1(2&‘9@ and 5’0(551?“‘31.1%1‘0?:3 gf’“dffsl' berg %e}:’uﬂgﬁnﬁw heg Mtwrf’ic“xh% .

1- but anol and et her. I'ter residue is disso i n about 200 m
met hanol , Abkngbwhen B‘ﬁi ﬂ@“ 4r1'r-a slowly ceals Wi $IC B.t78n gl*aem bff and svasaedwith dritanc

filtered f.i §,aQILUSt dto

about 2. S\QVTna %#yﬁgg%%%ﬁano %ﬂ(ﬁltdhﬁ?ﬁatf‘q trFa @ 'l‘étﬁ Bfé?éd t 6 ger‘)aout

hal f t he ted iMgh@aAS gemwadambm had fMd@d:amt-ﬂyﬂo Shng’rﬂdlmdf)‘lhélﬁryuﬁﬂe utste

cooling t VS he cryst izate

filtered gﬁegdzl.\%ggﬁ% %9 &t[kﬁs wﬂfﬁjpl%rrg h..mgf %g{% nea#itrate IS V?Dny S* g 1o about n'a’f
the original volume and ether added until slight turbidity occurs; cooling then ieads to the

precipitation of crystals. The crystallizate is filtered off, washed with a mixdurs of matha-
nol / ether (1:2) as well as ether, dried for @ h at 110°C under HV, and equilizra:zd Sr 725
at 20°C and in room atmospnere. In this way, the titie compound is ctiainsd vy 3 water
centant of 8.6%; m.p. >270 °C:; TH NMR (DMSO-dg) 11.05-12.20 (br}, 8.18-2.23 (m, 1),
8.88 (d, 2H), 8.35-8.40 {m, 1H), 8.18-8.29 {m, 2H), 8.02 (d, 2H), 7.73 (d, 21}, 7.31 (¢, 25),
5.02 (s, 2H); ESI-MS: (M+H)+=347.

Example 2: 1-(4-Chicroarilino)-4-(4-ovridvimethvl)ohthalazine hydrochicride

A mixtura of 0.972 g (2.8 mmol) 1-chiore-4-{4-pyridyimein vhenihalazing, 0.883 g {4 mmed)

4-chioroaniline hydrochicride (Research Organics, Inc., Cleveland, Chio, USA) and 20 ml



nol / ethewdqds&pssas well as ether, dried for 8 h at 110[ er rg&gpsaRordaV,

and equilibraved for 72 h at 20[err]C and in room at npsphere. I'n this way,
the title conpound is obtained with a w&tler content of 8.6% mp. >270 C
[err]H NVMR (DVMSO-d[err]) 11.05-12.20 (br), 9.18-9.23 (m 1H), 8.88 (d, -
2H), 8.35-8.40 (m 1H), 8.18-8.29 (m 2H), 8.02 (d, 2H), 7.73 (d, 2H), 7.61

(d, 2H), emaddl isheatdd for B urlder rdfiicHrheFeakfis mixture iE¥6684 & an ice bath, filtered,
2: 1- (4-Chloroani lino)-4-(4-pyridyl met h%/ha@pht hal azi ne hydrochl ori de

[err] and the crysta!!'zatqwshed with/a litle obgnchethen After drvingrsiey HV for 8 haat
1-chl oro- I h ne
i ooh! of1 S8 LR LeA i) Sag] T the coltboufg gty afitesyfft ﬁﬁé’%’%f“n#é’
WO 98/ 35958HCY; m.p. >270 °C; TH NMR (DMSO-dg) 9.80-11.40 (br), 8.85-8.94 (m, 1H), 8.67 (d, 2

PCT/ EP98/

Chanol | BUEERR my SH). 2958174 PEV 87 R LER G AT 20 (P DAl )

an ice baElsi MS.IMeH?U;Sand the crystallizate washed with a little et hanol
and ether. After drying under HV for 8 h at 110C and for 10 h at 150[err]C,
the title conpound is obtained as a result of thermal renoval of HC; mp.

ngO[err] Exatrld 3:.H- QJ_&% EARfing -@rgab)m&w& ﬁisﬁtﬂau .Hs,h &oéﬂmﬁdc% (m 1H),
thlt

d,
2H) 7 494! d*"’tuﬂﬂ)of h?S@l(S(@moQH)rchlgsrd-tv'@yr phthatagne, O. @5%% rrznol)g
1-(4-chl OE%gﬂth’?@)aﬁﬁ 1&4mPy. %er%ﬁhf@ BF b"%lrﬁt 10 H"?(«Hﬁ@&muﬁ’ e ni‘t’rogbﬁ%gr e

of 1.28 | oro-4 | met h ht hal azi ne .
mol ) 4- mﬁapr@&n?‘re mx’tamj's Iﬁﬁmoqedam %ﬁa‘lltere;i aed treaiiitate washed vath t-o0tapo!

while sti ' n..at ke 10
R gt ool Bhdr G Rt AR o BRRRE s e S ooy R e Sl
puri fi cat kiometizd »ei'ﬂyarabieldmt.mn Shehed vl Hﬁtb Swsﬁt(ﬁaﬁ argifthé ditirate ehapoohisdtide
solu- tion_treated wth activated. carbon, ered Vi and
Che i1t ApRaaa i FOLEotRUAERI oI Shale prReBliR AR 1 The
for Eat ion ;:Ofsnn@ L? rlym fitrktiore ;msemgmg i3} ‘ﬁter@éémﬁe Wi enrgr tamdaﬁ,,ﬁfi,’/ Iu:cnUe;ana:r 80
washi ng o ilter residue w th, ether 0

130[er?] cat %ﬁ%" 9 s W RmRAN 7 &7 @Br&:%@> péj &%ﬁe&ﬁ “fférgr% TN

( DVMBO- d[ ewr] )3 @9 é@zﬂ(ﬂn 40 (é)G‘) (d & 98 85 3d 114)1) 8.08- 86*77 (rﬁl,,zmH)f,&&dZﬁH)S 30

(m 1H), H;{ d.2H), ) 4.81
(s 210! ESRWE2FY meY (e WO R
4:1-(4-Chloroanilino)-4-(4-pyridyl nmethyl)phthal azi ne

Zrxamzie 4: 1-{4-Chioroaniiing)-4-(4-oyridvimethviiohthalazine

A omitures of 14012 g /€1 mel) phespnorus paroxide, 13.77 g (C.1 mol) tristhylamine hycdrs-

Znsride and T2.73 g (0.1 mol) 4-chloroaniline is heatad and stirred in a nitrogen aimos-
chera at 200°C until 2 homogeneacus melt has formed (about 20 min). To the meit, 5.83 3
{0.023 mol) 4-{d-pyridylmetnyi)-1(2H)-phthalazinens (for preparation see German Auslege-
schriftne. 1 081 788 [published 23.07.1959)) is added, and the reacticn mixiure is stirrad for
3 h at 200°C. After the reaction mixturs has cocled to about 100°C, 200 mi of water is ad-
ded. Stirring is continued until the temperature reaches about 30°C, and then 20 ml cone
ammcnia (30% aguecus ammenium Hydrox'de solution) and 900 ml chioroform are added
consecutively. As sconr as a diphasic mixture has fermed, the organic phasa is separatec
oif, drizd over anhydrcus socium sulfate, filtered, and the filtrate svapcratedona REto 2
veluma of atouwt 30 mi, to which 1C0 mi acetats is then addad, and the mixturs is cosiad in
an ics vath. The c'y.,talhzate obtained is fikerad cff and washed with acstaie and siher.
Aiver rzorystaliization frem methanol and drying under HY for 8 1 28 126°C, the title com-

pound is obtainad; m.p. 184-185 °C; ESIMS: (M+H) =347,



A mxture of g (0.1 nol) phosphorous pentoxide, 13.77 1)
triethylam ne%d?ﬂo- chloride and 12.76 g (0.1 nol) 4-chl orc}%f?l(q%’g%@wg

heated and stirred in a nitrogen atnos- {Bffe at 200[err]C until a
honobgeneous nelt has formed (about 20 mn). To the nelt, 5.93 g (0.025 nDI)
4- (4-pyridyl met hyl ) - 1( 2H) - pht hal azi none (for preparation see German

Ausl ege- schrift no. 1 061 788 [published 23.07.1959]) is added, and the
reaction mxture is stirred for 3 h at 200[err]C. After the reaction

m xt ur e heExammmdé 8d1 1% Chinyosnillid)@- (4286idnimediviipathaiazire B8 hydredhloBtie rri ng is

CON 1 MUC0 kg5 AR oGRS RTh oo S oS SIS 23 oy

chl or of or I- em@roadmﬁd @ﬂnmt by eliy at S CaaRIRr a&utaogbnmmsmmwgs basioro-
formed, the_organi Catﬁ a\Fe i.s separated off, dride over anh drcus saodi um
renendsef!

sul fate faniling A@firuncer BYeat 80ap and thairesidus digtribyied boegRs0dn about
50 m, qgm SRmbHhE arRCEd A 81 (s ABEo RISt Essig Galitdate s@mro@s 'Tﬁe Sﬁgéhﬁ:d in
an ice bat The cry stallizate obtained i's filtered off and washed

acetat e arﬁ@ltézpnéined,wereanm@&%mmm gulfate i evaperated RadhHle rapigug eri'ﬁjﬂ @mder

A 255?&#‘%9%% i ﬁl\ﬁ?f—% foar Eﬁt Y e R A ey Bl (BoPr). The product:

PCT/ EP98/ Gentdning fractions ara disscived in 3 ml of methanol, and ac dmed with 2.8 ml-3N metha-
Exanmpl e 5: 1- [ : rid h 1 1 e
hydr ochl orr] Hé%ﬂ!‘n%ﬁ E)%D%)&Sga é(%}/r %’n 1gh¥ L?rggt* 8cc%~, %dllheSmrxture is
1- chl or o- %b@dﬁylcf’@wasen hgl,r) Platibahationne alwnbilite ﬁﬂfrﬁ.&étu,mér)ﬂ ration, washing
3-chl oroani.Line | s@_ggl rred for 45 mn at, 90 errLQ{%mder |tro%er1 _
at mospher &7 NEBIRE L334SR VBT 52 S5nT VIPREORE FX 4R Nai 17 REd =5RIICEHER FoF B9 hadt
60[ err] C amdCtang ifi esdrélagneiciierd brd Btk BhMRMR 38n - Gt ArRMRLBARA: &ind3 20
m of 20% aqueous_ pot assium car bonat e sol ution. The organi ¢ solution dri ed
over anhy(ﬁrﬁ'@rsz%‘ Btk i rag e Vi) evaborat ed and the residue purified on
silica gel by flash chromatography wusing acetate and acet at e/ net hanol
(20:1). The pr oduct - cont a| n| ng fractions are dissolved in 3 nml of
met hanol , it iesimgihimntneiarine ¢layd:aciimics t hen ether is
added whi Isg &{al&gm e%ﬂnbre%, 80 Lo BRI aQRRLY il S 1.080d T tholiied Sar-
cooled to O[err resutlnglnt% ormation of a crystalline precipitate.
After fil tt*ur‘atrqom? %msngcafﬂ titverof4- [Q-Eﬁidﬁémfdydbﬁfwa!ﬁ”@ gre 1 3dmyli{ngramer  HV
(8 h, 110[gHLG), a1 iLi-ar ation for~65 h at 20[err]Cand|nroom
at nospherea%gtﬁg)rt? @5695 'L‘ou{ldq% 8b(t aFEued with a water content of 7.3 %
Snp. 233- 286[ BTT-RES ° ES-EQ‘IVB (MeE8rE] =347. Exanpl e 6:
1- Ani | i no-4- (4-pyridyl met hyl ) pht hal azi ne di hydrochl ori de By anal ogy with
Exanple 5, title conpound with a water content of 7.96%is obtained star-
ti ng fr omZka?dig7 (5dmhér"h(}hl-Ot‘ﬁ"l%j"éé“p)ﬂ'{'i’ﬁiw hyl ) pht hal azi ne and 1. 37
ani | i.ne,_and usi anolic HC ;
217 220%] SRS - M S ?ﬁvll“H)fqer P W§1%(“'PY'E%E{H%%’JC7“ ngaghe 2n 28154 mi (12 mmey
Benzyl am ft@nﬁﬂ;‘érﬁ’ﬁ'\@yé 'bﬁ&‘*cﬂ&h hyrlrhmtabed:@i&ﬁ% nitrcgen atmosphar. %%téﬁcﬁs@ﬁ*xﬁtu% g
(5 mmol) 1-c¢hlor ’ l/rldy4ﬁ hala2|ne and 1.84 ni ?: t‘?)é
benzyl ani AeiES °§§ "e@l ety ‘T‘F”Q %%‘ Brand@ TR AEHEHSHROAFSYER CHTRBLRITOM: .
The react ijgh. TRXtURE: ShakbeRadiebr inbRMsReliRe Rt £ Rl £hpaREPAR AB=s896

aqueous potassium *carBonate sol u-
curified on silica g3l by fash zhrcmatography using acetate and acatate/methanoi (20:1).

———

fiile compcund is obtained aiter crystallization of the preduct-containing fraciions from ace-
tonitrile and drying under HY (2 iy, 80°C); m.p. 137-138 °C; E31-MS: (M+H)+=327.

Examais 3: 1-14-Methexaniting)-4-d-nyridvimsath phihalazine

By analegy with Zxample 7, title sompeund is obtained starting from 1.23 ¢ {3 mmci) 1-chile-
ro-4-{4-gyridyimathyehthalazire and 1.83 g {18 mmel) 4-methayaniting, cut with a reac-

tiori time of 2 h and crystaliization from acetate; m.p. 223-224 °C; ESI-ME: (M+H)*=343.



tion. The RYsgsgohase dried over anhydrous sodium sul fate ds. euapgfeat ed
and the resi-due purified on silica gel by flash chromatography using .
acetate and acatate/ nethanol (20:1). Tit1& conpounds is obtained after
crystallization of the product-containing fractions fromace- tonitrile and
drying under HV (8 h, 80[err]C); mp. 137-133[err]C, ESI-MsS: (MtH)[err]=327.
Exanpl e 8: 1-(4- Met hoxyani | i no) - 4- (4- pyri dyl net hyl ) pht hal azi ne By anal ogy
with Exanple 7, title conpound is obtained starting from1.28 g (5 mmuol)

1-chi o r cExenfule 9y 1:(8Fenesibyieniihohé(4pinidiathviciihagzines ml )

' om ace abkandhogy Wb s¥abibel, 1 Bormbalfly I g Syttt 0/ (3 Al

WO 98/ 3595hioro-4-(4-pyridyimethyl)phthalazine and 1.793 g (8 mmol) 3-benzyloxyaniline with a re-
PCT/ EP98/ 00764

- 53 - action time of 2 h; m.p. 142—%,79* ESEMS: (M+H)T=418,

1- (3-Benzyl oxyani | i no) 4- (4-pyridyl met hyl phthal azine By

anal ogy with Exanple 7, title conpound is obtained starting fromO0.767 g (3
mol ) 1- Exampie 10:1-(3- MethcmanbquMm&xﬁrﬁmlwW%t hal azi ne and 1. 793

9; (21 gmllzrfiﬁgg@’w@éﬁﬁgblenﬁ Il%t[hgrr f{n’ecig obiained swaring from 1.86¢ Y?Hnﬁ%n@cﬂé 2

1- ( 3- Met horyatd- byrm)methylmmwm:y& ard hyE8)pihi Hataei) Aemethoxyaniline with a reacti@®y

anal ogy wi,th - obt-ai ned starting from1.28 g (5
mol ) 1- cHimee b¥2HPH] p. 118! 12d%; %%W%JQ?‘I" yT1dyl met hyl ) pht hal azi ne and 1 8
m (15 mol) 3rrethoxyan|I|ne wth a reaction time of 2

h; mp. 11,812QC g EH{]:M Exanmple 11:1
& : 1. -ﬂ_‘\"n'l' ﬁ;quﬂ{r“‘\i«'ﬂa ‘\" "H;l ,r\a A

1- (4- Acet

m xture ofa ehikkde &F A.81 THY InrdoiChbBibas-8-(4 by W h@lw n@**hmu.mbteﬂahaz;naemﬂ) 201
g (3 nmol) 4- am noacet ani | i de and i) 1-butanol is

heat ed foraBRagyianiids 8pd P TTHdaP L PRYAS LG BiRe! 16 hEﬁ reacton Mrs 1§ then
evapor at eds 4ndef-¥ fddHlactlf, $EYSfdilidd@skeeiiduSeh SintifhORm:Ps bNz@THEhiFe
of 20 n dichi oro- net hane and 10" nl 20% aqueous

pot assi umTEaiBoR&ane 19¢TiRI e AVYRAHSEOCERSST n@fbcﬂhé’n« Fitieneyfdig stirring, then fitered
and the fi " WaS A ol ?%-F“ i4-8bn
recrystal I% zat | 6ﬁ§} ;‘r&ﬁm R Wih e @Eﬂﬁ | or omst%iane/ met éﬁ) gﬁdom
dryi ng undrecr:r‘w(waethar‘eimef”@ncl]m)ﬁ drying luedeorigdémd 1£6° @ blite snsepound s ortainzd
vmtharrett),a,pgl &gf_‘té@.?@ mp >270[err]C, [err]H NWMR
(Dl\/BOd[err]')@ i 5, 8.59-8.84(m 1H), 348(d

3H), 3.09-8.13z¢oy :LH)J NATR G 8’3@1, Emj“ 21—I)“~‘ 7:.83(d,! -2H).57-358( ;. 2H);, 7432,
(d, 2H), 4.58(S s 4 50 2E) 5 2,05 (5., 3H) ., [ et hanel . 4,13, (g,

0. 15H). 3.719¢d: 507 ABRT * B - NS CE) Perr =370 - 758 i = =
12: (S) - 1- (2~,Phesyethy asinandi: 4= Epyri.dyknsttyl:) phhal 8i-08: (L85 =371
hydr ochl ori de A mxture of 0.511 g (2 mmol)

1-chl oro-4-(4-pyridyl net hyl) pht hal azi ne, 1.273 m (10 mmol)

(S)-1- pher&lﬂ-emylﬂamme' gings &mtm&a»buhtcanm. dvﬁm‘ﬁﬁ-l"f ednihanzizgé h. w%wherrrcbc
The reacti on m xtu

d d
e oo i A TR S Bt AR MR HEBP B haVES Aaybph naazne, 1,598 1 Tl Ffch"®

(Si-1phenviethviamine and 3 mi *-2wianoi is stirred for 24 h at 110°C. The rzaction mixiurs

is 2vacorated under vasuum and the rasidue distributsd netween dichloromethane and 20%
acLasus notassium carsenals sclution. Tr2 organic snasa drisd over =nhydrcus scgium
sulfate is svaperaiad in the A= and then under HV and the rasidue purifiad on silica gei &y
fiash chromatograchy using dichicromethare/methanc! (5'0:1}. The product-containing frac-
iicns are dissolved in 3 mt methanol, acidifiad with 0.75 mi 3N methanelic HCI and svape-

rzied undar vacuum. Alter recrystailization of the rasidus from methanci/acetonitriia, drying

i

Pthe crysiailizate under HY {2 1, 100°0) and eguilitraticn for 15 h 2t 20°C and in roem



aqueous p | carbonate solution. The organic phase dried_over
anhyd|f-,ousq§§§§)agfgh sul fate i s evaporated iﬁgfﬁg9qf8§7%4nd -

then under HV and the residue purified oB84silica gel by

fl ash chromat ography using di chl oronet hane/ net hanol (50:1). The

product -contai ning frac- tions are dissolved in 5 n
met hanol , _aci difie i D \ ] s 0
rated u ndarncqut\a{ﬁh%gmg\%{r\g&l{dgtg ;519 ﬁ%@%?&% t%r?cq'{f" “ent ?’Egﬁlgégpﬁ%ng S0°C

met hanol / aebepi) ESI-MSI(MiAEF=341; [a]n?0 = +42.1 = 0.8° f = 11 13720, ywdthdridilzat e under
HV (8 h, 100[err]C) and equilibration for 15 h at 20C and in room WO
98/ 35958

PCT/ EP9S/ 804 88ie 13: (R)-1-(1-Phenylethylamino)--(4-oyridyimettuliohthalazine dihydchioride
at nospher €; content 0

190[ er r ] CA(rdigtuwerpf §.51 ESI (2mBriol] MeH)drewdr (B=34dyimeth)phthalazine] 1228 mi (0 Br%fﬁ)ﬂ >
= 1.2729 t h . | L i <qpo :
(R - 1-( 1. [eHReLV R ring 2 3R Gornghmatmsd o APt 1108 ARSI A e A

nm1' XE ure oﬁ?gbr‘s(ﬁédt irgE&erf:éDiz)h ar}b édﬂiimraiogrféﬁﬁ)yomrgwt Qe‘tﬂl’naht) phitoloed atg’io:csahe@, ZEB
10 mmp S) - 1phenyl et m ne . an -hutanol is stirre or 40

at 110[ erF‘]‘%ﬁO'ﬂz’?ﬁ'ﬁr‘%@é@W% ﬁé"aé"é's‘iﬂn?%’éaf %‘?T"‘%?arrpl e 12 and equilibration

for 65 howl s Ri-@eddrd; EHLMS) (MO U450 .. 38i4 L 0.7¢ QROETY%,s obt ai ned

with a water content of 10.53% m p. 190[err] C (deconp.); ESI-Ms:

( M+H) +=34ftnetjaof)] = +38.4 [err] 0.7 (¢ = 1.507% nethanol). Exanpl e 14:

1- (2- Met hoxyani | i no) - 4- (4- pyri dyl net hyl ) pht hal azi ne By anal ogy with Exanpl e

7, title conmpound is obtained starting fromO0.511 g (2 mmol) 1-

chl or o- 4- E4apple Oy Hr@RtMgihbohniiabpzi(evandnethgiantintizfife nmol )

3- met hoxy

ESI-MS: ( %Qh%%&%y%%x%ngp?gg% %rr]*.l%.'!un is? fo ‘%m@i’* 3 a'rﬁ)ng *Jfg%ﬁlg?]‘ é% E’Jﬂ%i} i-
1- (3- Pyri gxbaiiepyddirepy pritibiaeihb whi pEATahaE@E mech 2rmmatorantneOvidldra (2

mol ) 1-chl oro-4-(4-pyridylnethyl)pht hal azi ne_and 0. 565 6 mol
3- am') nopyPFttﬂWé'“?gf ﬁg‘gﬁbﬁngf19§yle'gét'@&gﬂ’]'%&?ﬂ%e r esi dge(i s t he)n

distributed between acetate and 20% aqueous potassi um carbonate sol uti on.

The organic phase dried over anhydrous sodi q\m_,.gvy‘l fate is evaporated and the
resi due pﬁmmwm ‘ sy usi ng

acet at e/ mat Aannk oﬁb?sﬁﬂgr:g@ i) 3 -drforéal-oyFidl rRue ORReHRE HeSz0bt. 865 646 Afrha)

crystalli- zation of | product -containi'ng’fractions fromacetonitrile and
dryi ng un@emirpyriling is7ep@dfpCy h anSp C.IHE regigup &y hprdisiicuiac oetween acetas

ESI - MB: ( Y ad 4 &53 L te 3otud nz sroanic chasa dried over anhyoreus
1-(4-Tri ?/Fﬁ%rbgée%%‘%joé‘ﬁi%ﬁﬁ?’ﬁﬁi‘}%?i“a!;‘/ﬁ"‘r’r%fhgﬂ S BRTRAIaZi ne A m xtufe of
0.511 g (2odimol Yuifsichkleyroeraiztidans\ine dysidous byrifegmnieilcazisney and: 07 746-98 =3¢
mol ) 4-amn; Nzt rid Lde is heated, 1 Lol 3 1 1Q0C: - JFhes L eagtdyon
mxtro - TanGReReq BENER] bitfues (RN SR i ot ey e SRR

car bonat e zswdrudi tha prdthet-tedrhieingdrgetongliros anbtoainiedirdfdrers LingehdY (HnodeEsSsi ng

as descri Preg 1-ﬁ-%‘éﬂr@l&%Zﬁis:nM#H)zgg’fE%[ err]C, ESI-Ms: (MtH) [ err] =381.

Examnle 18: 1-{4-Triflucromethvianilino)-4-{4-pyricvimethviiphthalazine

A mixture of 0.511 g (2 mmol) 1-chloro-4-(4-pyridylmethyl)phthalazine anc 8.748 mi (3
mmol) 4-aminobenzotrifluoride is heated for 2.5 h at 100°C. The rsacticn mixturs is nan
districutad between acetate and 20% aqueous potassium carbonate sclution. The tiie
compound is ottained aftsr further processing as descrived in Sxampie 7; m.p. 205-208 °C
ZSI-MS M+H) =381,

Examnie 17: 1-(4-Flucroaniino}-4-{4-pvridvimetviichitalazine




Exanpl e 17WO 083958ior oani | i no) - 4- (4- pyri dyl met hyl ) pht haI azi necy/Eres/ors4

98/ 35958 .55- ,

PCT/ EP98/ 00764 - 55 - A

m xture of 0.511 g (2 mmol) 1-chl oro-4-(4-pyridyl nethyl)phthal azi ne and -
0.576 M (6 mmol) 4-fluoroaniline is heated for 2 h at 90C. The residue is
t hen di st rA pixtere ofd.56kg (2ownel) t-chicd-2d8opytidymethyphthakzing andrbSramé (6

sol ution. o) (o ) i t nd dr. 0 | fate
s evapor ARV AR RENHE RosRAL 1B 7 My gk e BRI Blpnd et bbb

chr omat gg ratxekatbe @sid rag%afaemems/ ﬁm%fum banboniier ?w.nﬁ)ﬁOTﬂe gfgénﬁﬁ)nh)se whishke with
conpound i s obtained, after cryst i zation of t roduct

fract i ons WaBhAak Bl Brerooish 3ty 156y anRthusd e frs Tes ok psihedop St gel by
129- 131[ eridsh: chﬁﬁhatb@r 'd)s[r@@cbté’éé’#netha:ﬁ*%b@sj(gﬂ) | and 25:1). Title compound as

1- (3- Hydr oxyani | i no) - 4- pyri dyl met pht hal azine A m xture of 0.384

(1.5 m"rDI )ob}_ameﬁ ﬁﬁ?bcmst@ﬁﬂﬂm Qfgh%ﬁtqsillpgv@nntﬁalrwzfrmow@m agetprgrileand qmg)
3- am nophe g p 1 hat 90[err]C and
for 3 h at wf&?'ﬁ/@q? Th@nﬁggcﬁ oﬁﬁmqg(lt%grlrewlés@ﬁ@ ?%ken up in a mxture of
30 Ml acetate and 20 nl 20% agqueous potassi um carbonate sol ution while
stlrrlngf_ : ) ) s digested for 20 mn

in 20 m ' t ' z 9% rati on, washi ng of
the filterA negicus ONBMm r(reslmamolb ooamﬂbdxwmudym&myl)ﬂb{ﬂ(a&ﬁneé:ﬁﬂﬁem E@.5

t2|1t7| g 18??&%?@?} %ﬁl%h%iﬁéﬂﬁegﬁt?% uggg er C%B"togn phere for 1 ﬁat 52) C.L'n agd for 3 nhat
1-4(- Hydr msauam The e9achiod &mnwa i€ Yheretahymh hﬁh’c Bahirztaer 3 il adetse a@& B B389
(1.5 nmmol ) 1-chl or o- 4- &4% Irret hyl t hal azi ne and 0.491

4- ani nopheftieors PRSP F’f’il‘JB@féW 5‘?‘ Atsipa&rebogt 4 B, anchihe g@(ﬁ‘:r SNAFEE e?’z
pro- cessipgigsideserd Beslid M @ml%gﬂﬁewﬁﬁw LL & Hn:ﬂ?iﬁg Y26 8sikafdn, :lf%}["?r‘rc]rc

and 24 h at T45[err]C), title conpound Is obtalned a water content of
0. 68% m phe Flerreaitpeviengiaprg HENMVRTYrONBCEd 4 8]h, 160%9), fide Cqm;vbfgi’ i99-( brs,

S e e s v ety

Exanpl e 20: 1-(3-Ami noanilino)-4-(4-pyridylmethyl)phthalazine tri rresyl ate A
mixture ofz 030418 {a Al LG byrsdAupytl Ay et hyl ) pht hal azine and

0.487 g (4 ot ) phenyrenedi ammne rs-strrrea tor 1 1 at 90[er]rC under a
ni trogen &k rmgp'haeaﬁ*eﬂ 38he (1. én'"amlajrue‘.hicso%lﬂ(arp\nji@krraﬁbwnpetﬂxammmm a6gt gt!ésand
20% aqueo 9] t um.car bonat.e, sol Fl’,l,tl on. The Qrgani.c ~dried _over
anhydr ous uégdg Pé? WIS eRIEH P A S RD T ﬁ’ef"r ied‘deé) f‘?ﬂ’ ed 9/ SiTica

gel by fl ashdcbraenm‘sommhfxammgmcﬁmag ehbet H‘Mq@h ammnw 8s5d £49:: 1t’6°3? )2
The product-cont g, ni %nfractl ons, are dissolyed in & QI ~and.a
sol ution df“'“b'oi’g ' OFInES WibA VAR CRBRESTH §- 6‘73“"(:"”atcl‘t:l’”lzr‘i1 1~nd r‘r’e hémor‘ 53

first stirges(d nH)tdes (hrexamesiss @ik, @dm(n« BAlid.cld, gh? 1.e8bigd () 205 CUES,
and t he mxture is cooled in an ice_ bat resulting in he for-
ZH), 7.30 (d, 2H), 8.77 (d, 2H), 4.53 {s é«)) ESI-MS: (M+H)7=3

"l

Example 20: 1-{3-Aminoaniline)-4-(4-pyridvimethvliphihzalazine trimasylate

A mixiure of 0.384 g (1.5 mmol) 1-chiore-1,3-(4-pyridyimethiyl) pnthalazine and 0.487 g (4.3
mmel) phenylenediamine is stirred for 1 11 at 30°C under a nitrogen atmosphers. Tna rs-
sidue is then distributad betwean acetate and 20% aguecus potassium carbonate soluticn.
The organic phase dried over anhydrous sedium sulfats is evaporated and the rasidus
puritied on silica gel by flash chromatography using acetate/meatnano! mixturas (43:1 1c 301
The zeaduct-containing fractions are dissolvad in 3 mi methancl, and a seivtion of .13 mi

{2.47 mmoi) meathanesulicnic azid in 1 ml methano! is first strrad in, then haxana 5 s¥rad



WD 98/ 3595 :

PCT/ EP98/ 0%969&/33953 - BETEPISHE4 on of
a crystalline precipitate. After filtratig- and drying under HV (8 h at - -
100C), the title conmpound is obtained; mp. 249-251[err]C, ESI-Ms:
(MtH) [ err] =328. Exampl e 21:

1-(3.4-Dichloroanilino al azi n Q 384 ¢
(115 ol ymatieris vaaling phsmiets Al FAon BRa AT b len ot frf. 3h?nm|)
4- di chl or apRidoniiuhg idesthpddunds pagizkn ogeaspirmmheyesbar 2 h at 90[err]C
The reac- tion mixture is then taken up in a mxture of 30 m acetate and
20 mM 20% aqueous potas- sium carbonate solution while stirring, and the

organic p £ bgdy QfDné‘ﬂE%QFﬂ -£0db Bvﬁxlé%tfg@;ﬁna?aﬁétered and

evapor at ed Under vacuum rati on The evapor ation

resi due arRmbentsi ¢fdB%ha (b mrﬂ@l)aa chipraBI4-dap\gislyimatny nhdhelazineand 84P8 Shy
using acet@g-g b6l Tl I?ﬁpﬂ'oa(rgﬂels ﬂ@ﬂetgﬁn&‘)rm’f{ gf,énem‘ %EQ#I’Q‘?% Srepbaietheabi&r

crystalli zatl on uct- conf al ni ng actio
di chl or onﬁtdmanedumiémaoﬂai@ndmdnw migture dé B0 AV acBtaly anqu? o1l 2P%) aqueops paies- 230

,E ﬁ;r ][ \S\:/o E%I LEerI éC(C%H-f: o]n 'f Sg’x Qggd ghe 8:'%%5& ptngg'g ngd o@&ta?ﬁ?‘dﬁ%tsg&ﬁmm
1-( I4 ?r owtﬂs B mﬁ»m(mri\fdydzrﬁm‘mﬁm bhttlalrﬁzimﬁ'gﬁ%fm;v;ﬁa!reﬁam%d}hé&;ﬂragoréﬂorﬁ
mo chl or o- r met t azi ne an .5 Mo

4- br onpani'BFiAES I’agv T‘Fg}éf'éa GHEI@P?(’FNC{) @r? g8l rydig HEPE"W‘J&%W %ﬁ"’@éf%t?'r] C.
The pro- qgfsethsn dihﬁﬁh%ﬁrﬂs‘?@ PHE cA® btﬁhrﬁé%&%sﬁe@é@f@ Fé*ﬁhﬁéﬁ@ﬁ%@ r§du

obt ai ned after recrystal i zation from acet at e/ hexane and HV 8
hr at 100[5‘@?#5]'?@)’ mReRnsZorm Q@Ebe‘Bgi"awm'“fhiﬂOE&%ﬁﬁélGZ@”"f i‘ ”(8 ”0"(3) "ﬂD

1-(3-Chl or angd 4o hyl.LR (Wals)Y,
with Exanpl e '22 ’|_ en%ogr\?gg%nd" |1§Jo tal %:Jé%e%t artlﬁg%mm%‘?&@io%?t@g
mol ) 1- cmhdmujk,zamgma pyri dyl net hyl ) pht hal azi ne and 0.709 g (4.3 mol)

3-chioro-4-nethoxyaniline after recrystallization of product purified from
acetonitrile and nethanol /acetonitrile by means of flash chromatography

mp. 195- @r‘:ﬂ:ﬂe&EE @E:WJMElgn¥,irn3ﬂ&ﬁ:i-\lw}ﬁ(*_n_pheum
1-(4-
(15 ol & el s R4 5 S R Pl bR e Ao 3 o e e

4- am nober(ammwoﬁ;laeunoa*dmeame@t @iaxL Eréeraﬁ TCQﬁi[ﬂngf"L@ui ﬁb@orriea@taten"mwwre- is
then dis- tributed between dichlorong age and 20% o&ogeth ! nd. 20%
aqueous pdtSE& UM’ CaF 56 R SSbFLrtT'd 1T GPRGERT & ﬁ?ﬂé@% FagHEl yv\faf w2l er
and dri ed smreEcsoti unesslzhate,/ihg .eyapor at ed; and 3:hea 4 est20due; BBI-MS: ed on
silica gel, by fI as.h chr omat ogr aphy using acetate/nmethanol mxture (50:1

WO 98/ 35988+ 7=05" hn 23l

PCT/ EP98/ 00764

=xamoh

I
(A

32 1-12-Oricro-d-methexyaniingl-4 - {(L-pyridimatnyiionthalazine

By anaiogv with Examcle 22, titie compound is cotzined starting from 0.384 g (1.8 mmoi) 1-
chlers-4-{4-syridyimathyi)phthalazine and 0.708 g (4.3 mmcl) 3-chioro-4-methoxyanilinz
ChETe ;’anry'stai.rzanop of sreduct purified from acstonitrile and mathanol/acetenitriie by

means 3f lash chromaicgraphy; m.o. 185-187 °C; £Si-MS: (M+H)+=877.

Example 24 1-{3-Cvancaniling)-4-{4-pyridvimettyviiohinalazine

A mixiurs of 2.384 g {1.5 mmai) 1-chlorec-4-(d-ovricvimethy ohthalazine and C.2
{4.5 mmol} 4-aminchenzonitriie is heatad for 1.5 n at 8C°C. The reaction midture is then Jdis-
tibutad bebysen cichicromethane and 20% aquecus potassium caronatls soivtion. The cr-

ganic shass washed with watar and dried over socium sulfale is evanioratad and the rasi-

cue puritied on siica gel by flash chromatography using acztaie/methanci mixtures {5011



-57 - afvehosAassk) . Title conpound is obtained after cryst gdy@mkioessof
t he product-containing fractions fromdichloronmethane and dryi ng under HY..

(8 h, 90[err]C); mp. 228-230 [err]C, ESI®MsS: (MH)[err] =338. Exanpl e 25: -
7- Acet am no- 1- (4-chl oroani | i no) - 4- (4- pyri dyl net hyl ) pht hal azi ne -
hydrochl ori de Under exclusion of air, 207 ng (0.66 mmol)

f7- acet ﬁm Q?A‘[?I"ﬂttljécézﬁplﬁ‘:ﬁd Q)ﬁb@ﬁéwéﬁer dwsmadcaibnméth?;rrbawmxbmammm ling
or 4-h in 227 1-butanol with 253 4-.chl o 0,

Aft er coolﬂ&ﬁ@ON remudieloromateaang i aryin |'4("id§F é&ﬂ(gﬁ\‘ )gov@sﬁb% %ést %%a%?
and et han ied to obtain title conmpound mp.: 280-265 C, HPLC
tlerr] (G a =10.9; FAB M5 (M+H)[err] =404. The starting material is
prepared as foI | ows: 25.1)

7- Acet am no 1- chl.ar ' , @.#éﬁ .,onde
at mospher g 2 % = et Rinater roxg

(4-pyridyl tﬂﬁdéi}é*(}'nbichaifakl 2657 mqmsem-mci) d@c(eﬁlmmo 1-ch!oro-4—(4-p;ndylmet yi)-

- 4- d t dih

nyeir ool orfrieier b ihERas it baITEEE« & nar Thdruel b B3 THEI P8 B gnio
[DU|b|)' Sﬂedcﬁﬁmﬂg ,ﬂf%%}obnmg; R %mh@gﬁrﬁ—t &g Elteﬁ;dSWfSplaJsEﬁt with 1 -Hutarol @hd ( 19
o osphoroxy- chloride and heated for t,0 9 C, re is
cool edpt 0 iptbF”éfPlr%C' drigriooiaig tikg aemrerty: MR- :ﬁﬁarﬁeﬂ/\g‘% g{};i'l]cs %a@tﬂ@@%ﬁ@‘ﬁm
deep-red SH};S@WP\QDHE?;@A rred to 15 min, filtered, and washed out with

wat er. Drying under ields the title corrpound HPLC:
t[err](Grad[err]) =10.2; FAB M5 (MtH)[err]=313. Exanpl e 26:

7- Acet am ,..gq.;.. bl d 120) = 45 £4mRYr i dyl met hyl ) pht hal azi ne
hydr ochl o??del% exc ﬁgl %)érgiuo{ 352 ng (2.88 mmol ) 4- et hoxyani |l i ne and

13 ng lithi um|0d| de are added to 300 ng (0.98 nmol)
7-acetanin X 4- (A pyLidyl oeth a..g‘zé‘ in 3.9 n 1-butanol and
-OI iﬂ 9:‘8?"5 yé{ Ly P fgn?’u ¥F)1591L:l}1 =S J’].e_, suspenSI onis filtered

heated to
of f, washednaértdn uﬂmbeut anm;paa@ athanm:;scraufd. B4 odd. stromob Tadgqetamiopbd -aoipottd:

mp.: 160- 103G, FRRCLert 1O adl ennl) 0. 9. BB MM Rl 5808minc-1 -

hydrochl or gy
PCT/ EP98/ OQF%ophthaia‘_sne nycrochicride: for preparation ses German Ausiegeschrifino. 1 061 788

[cublished 23.07.1859)) in 22 mi acstonitrile is spiked with 1.74 mi (18 mmol} ohosphoroxy-
crioride and heated for 4 h ' 535°C. The mixtura is ceclea to 10°C, and 7.5 g MaHC

-, H o R AP L, b ST I 4% i Grorasl gect uaniand
A0 mi walaris addsd. The dzas-rad suzgensicn is slirred for 13 min, 0.03724, and wasaed

Ity e H womr Tl T n T et B Teiam
o it waten Drying wader SN yisda e e

FAZ MS i+H)*t =313,

Sxample 28 7-Acstaminog- - 4-mathoxyaniing-4-(4-oyridvimethyhiohtnaiazing

nvdrochisrids
Undar exclusion of 21, 534 mg {2.38 mmel) 4-methoxyaniline and 13 mg lithium lodide are
acded to 200 g (5.88 mmal) 7-2catamine-1-chloro-4-(4-pyridylimsthyi)pithalazine in 3.9 m

1-putare; and heaiad 1o ooiling for 20 n. Aftsr cooling, the dark suspen sion is filtered off,

washed with 1-butanol and ethanoi, and grizd o obtain tile comgpound: m.p.: 18C-1€3 °C;

HPLC: i ot{Grads.ag)=9.5; FAB MS (M+M1F =300,

Examoie 27 7-Acsiaming-* -2 -mathexyaniire)-d-{4-oyridyimethyii sithalazing

tridrochinrids




- 58 - anal ogy with 25, 300 ng (0.96 mml) 7-acetam no-1
-chl or.o- 4- @ Byl nethyl ) phthal- azine is reacted in 3.9 MCTERPYRY)
w th 321 [err]I (2 88 nmol ) 3-net hoxyanilgme to obtain title compound:
m p.: 156-159 C, HPLC: t[err](Grad[err])=11.0; FAB M5 (MtH)[err] =400.
Exanpl e 28: 7-Acet ani no-1-(3-chl oroanilino)-4-(4-pyridyl nmethyl)phthal azi ne
hydr ochl ori de By analln%g w th Exanpl e 25, 300,

(

7-acet ani ny anaingy e aowa(e;sramam?)acemrna éﬁw& 44 E@é%‘ﬂ“\{’}?"?a& m
L -putanol phd i ddcie s ?19' mf RoEnBTWRN 321 G {2@B0AAh RetnSidiie toomivfi he

rawproduc and filtration dtothetitle
conpound: Whﬁburtq erp} @@-a@ é@r HPEC1 s (Grags. WB)#MQA)‘P&M? (M4l =40GExanpl e
29: 7- Acet am no- 1- ani | i no- 4- (4- pyri dyl met hyl ) pht hal azi ne hydrochl ori de By
anal ogy with Exanple 25, 250 ng (0.80 mmol)

7- acet anmi ngxdmgial 28: G-Acetaming ik @Gydharbaniline)-4

- inaida
1-butanol wth 0.42 anl Line t.p.obt
mp.: 162 Begcsioperen Toelplq 200 1 AR ﬁx%%w%zﬂ Fa?? P%%Wew
fol I owi ng ExpARRERS iSlearisl iR3.9 M 3butdrd! mﬁﬁaaﬁﬂ 48 triveolskoslormaniiies. Sspien-
the Exanples or processes described herei nbefo

7- Acet am n@ion of Hleyau RIRRER dah N iDeNa Aal ohgpd d‘}rﬁﬁ%ﬁi Wgé)t‘gﬁ‘tentgﬁ %n?{aé)und

e ot A 4 | r ®ulzoign the manner described under
Exanpl e ZSHQEF aﬁﬁftﬁg?e%ﬁg 11313; IFAECRIS (M) 8 Lao

acet am no- 1- chl or o- 4- (4- pyri dyl met hyl ) pht hal ozi ne and 3, 4 di chl oroani |l i ne.

Exanpl e 31g \ﬁrﬁeﬁm‘x%tpﬂgi)hg @oaroén@ﬁgg
pyridyl net Fon 15 carrle out

starting f Bplanalogmamdl Ebéa(nple:% ES0ang 8. a@)mrzuas( A-apyie mw rshlepp-p=(4preadmadvie

and car bobe chlorid - it -
7- Ami no- 1- P&t ‘#5‘1"655% ISP f‘i%‘?ﬁ“‘g’ﬁ”’*“ £riA r)rp"‘ft haeh E'?lr‘e"l 8/8,°5iai B opm
Under excl gsied) reb.. aice;1538C; MPLCOtH Ak ) 0)=8.75; FAS M8 (M- ri)"‘ =370.
7-trifluroacetam no-1-chl oro-4-(pydridyl - rret hyl ) pht hal azine is heated to
100[err]C for 5 h.in 3.1 m n-butanol with 295 ng (2.31 nmol)

A- chl or oantrhk Rgilowiiid Eiarﬁao* k BN @nd 3Bac darde prgpreasinahe ssmeirhtrereds of fiz washed
wi t h n-butanol and 98/ 35958

PCT/ EP98/ o0& rgapies or processes described hereinbefore. . 59 -

Examole 30: 7-Acataminc-1-(3.4-dichicroaniino)-4-14-ou - iddmatiy! ohthalazins

hydrochloride
The preparation is carried out in tha mannar describs uader Examp:s 25, siarting fram 7

acetamin0-1-chioro-4—(4-pyrsdyima‘thyi)phthala‘zzne anc 3,4-dishlorsanifine.

Example 31: 7-(Benzovioxvcarbonviamino)-1-{4-chiorcaniling)-4-(4-

pvridyimethvl)phthalazine hydrochloride

The preparation is carried out starting from 7-amino-1-f4-chicroanilino)-4-{4-cyria,im i

phthalazine and carbobenzoxy chlcride.

Exampiz 32:

A: 7-Amino-1-{4-chloroaniiing-4-(4-nvridvimethyiichthalazins Hedrachlorids

Uncer exclusion of 2ir, 381 mg (0.77 mmoeh 7-trifluc:sacatamine-1-chlors-4-3-puridyl-

rmethvlighthalazine is heatad to 1CC°C for 5 hin 3.1 mi a-butancl with 2335 mg 2.27 mmel

4-chlorsanitine. After ceoling, the dark suspensicn is fiterad off, washad with /-butanol and



ethanol , argodghedgto obtain title conpound: mp.: >300 C HELLwpogno76s
tlerr](Gad[err])=12.9; FAB M5 (MtH)[err] =362. Wth DI PE, further product
may be precipitated out fromthe filtrate59Fhe starting material is
prepared as foll ows: 32A. 1)

7-Trifluoroacet am no-4-pyridyl nethyl)-1(2H) - pht hal azi ne hydrochl ori de A

SUSpensi Ongfibngand% éét@@b@mltpe 300 °C: HPLC: tpet(Grads_an)=12.9;
7-am no- 4 ?Qlfany“ e comhpng a?|nno>ne00[ =1- Ret(Grads-40)

0X0- 4- [ pyr FAﬁlMMM)rHMéFa 2 W:ttaai% fmnizermrowmwmr@zipﬁeteéfwt frpmepafiftaten
see German pblished 23. 7. 1959]) in 1.65 nl
(11.88 nmol 6*?‘ a‘?@fﬁ@?@égf& rb?“p%lgcgé%%ﬁ‘ﬁggl de is stirred over the weekend at
RT. Addition of water and sonication yield a suspension which can be

filtered an out with tr.. e rstls esuseddln
acetic amﬁgA‘\aﬁM #&ﬁ%&ﬁ%dded

the suspenp sispBndib$ 5P50EMg (RBE rﬁrﬁéﬁmaiﬁnswe@t;swhymxﬂﬂ)dﬁ 2H9-phiagiRbne [ 1-

crystallization. Filtering and washing wi th ethyl acetate yield the title
conpound; biRb-&:[pyrfidyi-{4 - Gethyfl er-ahintgdl, 3-dilyaABR phBaladind (ferprepdabicn sel82armgn
7-Trifluor Lihdyl ¥ t mdnd

e mobpies eABEBEBTLEY, T8k P AudihB ! RGN AR APt e fchb il
7-trifl uor géeigeindgdne ib-stifed prerdpe nmeehytg atiR PHddid daiazi aansoryaiioacidiori de
is added to 4.2 mi Qetonltrlle 328 nh éB 58 m‘rnlgI hosphor - oxychl o |de
and heat edSEPiﬂe”&’Oﬁ'Y C"lé’t‘itbe’ﬂ*ﬁ’? i28d pyasred gbT wWith pat Oﬁ‘:ﬁ'? glalsfig sysue

NaHCO er ] 1 pni cBlic &@a a.thﬁ 20608 fof ﬁ tn,fm aSﬁJBMrL: ofQel %t&odéaeagd@@ec and eGélchh
suspension forns whic fil- tered washed out. Drying under HV yields

the title 'éi@msfeﬁfﬁai%m@fﬁﬁ@w F(f@taa[yéﬁaqa s-elrgngweqtmssw@’@mwﬁiw FP=2367.

The follo 0 bG8 vd I r W= 13
98/ 35958 W, RAghROTRAUIET RER:PlERARE Ec&BSu#@'IﬁJL@“@ ('C.s = 007%{4!@%

-60 - [Métir)y* =348

32A.2) 7-Trifluoroacataming-1-chioro-4-{4-pyridvimethviionthaiazirs

Under Np atmosphare, 552 mg (1.44 mmol) 7-triflucroacstamino-4-{4-pyrichvimathyl)-1(2H)-
piithatazincne hydrochloride is added to 4.2 m! acelonitrile 0.328 mi {3.88 mmaol) phosphor-
oxychioride and haated for 4 h to 100°C. This is then cocled to 1G°C, and 1.4 g MNaHT043 in
7 mi water is added. After sthyl acstate is added, a raddish suspensizr orms whicn is fil-
terad and wasnad out. Drying under HV yields the title ccmoounc:

HPLC: tgat (Grads.qp)=12.1; FAB MS (M+H)* =367,

The foilowing compounds are prepared in the same manrer:

Y
g
PP Y HN
¥ ir?;:‘: i NN
M o} H ) i
‘ s e— N\ —
('
Gl z
N-ﬁ) N\\‘/l
[ Ex- ; HPLC: tm o | FAB MS’
' }
| ampie | HaN-Y | Y PRt i
'i ! A i I




Exanpl e

30: 7-(-3-Ni

vac?ﬁgﬁs’zf\ﬁl am no) - 1- (4- chl or oani I'i no) - 4- (4- pyri dyl n@FﬁWf%’Wﬁal azin
e hydrochloride Preparation is carried agg-starting fromthe title conpotnd
from Exanpl e 32A and 3- nitrobenzolyl chloride. Exanpl e 34:

7-(3- Am nobenzoyl am no) - 1- (4- pyri dyl net hyl ) pht hal azi ne hydrochori de

Preparatl Ls carri ducti-ep-.of-+t-he-title—corpound f"""’g Exanpl e
33. Ex<1r$€Be 35 7-(F Hydroxye1 |1935I met hyl ) pht r§ 221 ne
hydrochl gride {Starti from t hg rom Exanple 34A
preparatijon isicarri [ 3 I on with Oprotected
hydr oxyaget al dehyd . I ng group. . W) 98/ 35968
PCT/ EP98/|00764 | FN - 61- Exahpl e
36: 7-Br ghAp-1-{4—¢ y-phtataztne
hydr ochl ¢r32fe The Pidr;g from 328
7- brono- 1- chl or{o- 4:
H,N
ETh) z N 10.3 342
| /@( Ny
| AN 1.2 it o 11 ]
32E | o~ O O 3.5 358
i i
| NS : —h X
i i
:.‘5‘23:- | ,i\"’ 97 358
/(;/g”L ¢ "L’:\aj}‘ -
i w70 — NN o
| 2

HPLC: (Gradsao)

'Fiuka, Buchs/Switzerland; Droduct accurmulates as a mixture of 7-aminc- and 7-

wifluoraacetamino- derivaiive — traatment with CH:OM/NH; (aq. 25 %) 9:1 at RT comgletsly

haldiae .

Crrotanzsviermine -1 deanicrtasiing)-4-(4-pvridvimethylohithalazine

U
N
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carried out starting frem the dtle compound from Example 32A and 3-

i)
@
]
Q
L
[5)
i
~d
—
2
To
J
3
O
192
1]
5
hd
(&
<,
fe)]
3
O,
et
-
b
[»]
=
O
-y
(9]
143
3
3
O
-
N
L
i
[
(9}
&
- 4
CL
<
=3
D
=3
oy
=
__—
3
L
4
0w
]
[

Freparztion is carried out by reduction of the title compound from Example 33.

ta 23 7.2 HyHroxysthviamino)-1 -fd-chicraanilino)-d-/4-puridyimetnvl sivthalazine

Starting “rom tha fitle comosurd from Sxample 224, preparation is carried out by redustive

alkylation with C-protectad hydroiosacetaidshyde and rerncyal of the protacting group.



and 4- chl owgagwdsbae. The starting material is prepared as § ﬁijﬁ 0764
36.1) B5-Brono-2-(1H pyridin-4-ylidene)-i nggn 1, 3-di one Under ng’

at mosphere, a mixture of 30 g (132 mmol ) 5¥bfonoi sobenzof uran-1, 3-di one ( =4
br omopht hal i ¢ aci d anhydride; Acin, GB) and 12.87 m (132 nmol) 4-picoline.
is heated for 115 h to 180C. The resulti ng black mass is cooled to
100[err]C mxed with 160 mM ethanol, boiled for 2 hours, and filtered off.
The dri ed Egxe5|due i's trrlturate in a nortar, boiled further or 1 h |n 180

m et hanol Apilipo)eA-fapyidvimetayl d at
140[err] C Tﬁb %p cftlQN%Jna@Q@logfjsta%?‘%rd’W %h-rﬁéq-éﬁnoremgn Gﬁmscar YAt WWhthalazine

filtered (-> resrdue i s washed out With eth acetate The
et hyl acetmcb‘tﬂrchbmamié‘eh Itrate is evapo- rated off and the residue then
diluted with 260 ml acetonitrile, the title conpound crystal- lizing out in
the process: HPLC. t[err](Gad[err])=10.4; M5 (M[err] =301/303. 36. 2)

1- Oxo- 4- [ (The stditimgdngtiejiainet-hmdafad/abfciows:1, 2- di hydr opht hal azi ne [err]
Under exclusioin of air, 4.75 g (15.7 mol)

5- brono- 2- (1H pyridi n-4-ylidene)indan-1, 3-di one and 14 m hydrazi ne hydrate
are heat edzd.oy 58rdmb - 4300 et |-Cyidoe)impn-f bidi@rd ng, and washing with
ethanol yields title conpound Ain the mxture with alittle

1- 0x0- 4- (Wﬁrdﬁmamqa"w?eﬁhmwm 6.3 BAERAMMQl S tRoRsRhRaRARr A1 Gajionsy= 4-
Vo6 Dby YbETRENS BTy fcd Bl MR £ gl % dEalER hefted Tor o
(d, J=7. 2t§n teéh183°CsTRdasuBrg MRCRrtdssrs Lé@ed ) e60%0), mﬂgcﬁwst‘f @60 ritteMaRol,
‘(]Dg/B?H;j[ egﬁ«%ﬁ)@d dZ &HN%M ?ﬁ?’?o %g %g‘:evf:%?mdyﬁ) g’&&!’d@?d(lig A 15%1(.'&_10 boit ed%@*ér

98/ 35958 fur 1 hin 180 mi sihanc], fitsrad, and washed with sthanol. Tha residue JS d;asﬂwd
PCT/ EP98/ 00764 \ ) I s 36, 3)
7- Br ono- 1- tH bri8 SR Tl42H: dyiRetRyeY ﬂ'ﬁf‘ [PaF &% k! & 6?&?7%1‘%'“357”5 (- resicueis

1- (4- Vet hy adldd DOty RUELAy L Loyl hpBt RabaziNereiate fom the filtrate is evapo-
rated oif and the residue ihen dliuted with 280 mi aceionitriie, in2 dils compound crystal-
lizing out in the process: HPLC: tnei(Gradag.160)=10.4; MS (Mj* =301/303.

38.2) 1-Oe-<-{{zyridin-d-w-matry]-7-hromoe-1 2-dinvdraghthalazine

i 1
S SN
N o mQ/J\V\E
/\/! /\/’ 5
.4J ‘!1;:)
Under axcl 27 air, 4.73 g (12.7 mmol) S-cromo-2-{1--pyridin-4-ylidene)indan-1,3-dione
and 34 it avdrazine hyarata =02 heated for 4 h to 130°C. Cecling, fiitering, and washing
Win gthanol yislds title comzound Ain the mixture with a little 1-oxo-4-[{pyridin-4-yl}-methyi}-
3-bromo-1,2-cinvdrophthaiazine (8). A: HPLC: tret{Grads.. g): 5, TH-NMR (DMSO-dg)

12.78 {(HN), 8.48 (d, J=§, 2H), 3.234 ({d, =2, 1H)}, 8.07 (dd, J=8§, 2, 1H), 7.85 (d, J=83, 14},
7.30 {4, y=3, 2H), 4.08 (5, 2 B HRPLC ‘natiGrads 40i=71.3; 1NMA (DMBC- dg) 12.78

{
(RN), 8.4 'd, =6, 2H), 3.16 /d, J=3, 1H), 8.14 (d, J=2, 1), 8.00 /dd, J=8, 2, 1H (d,

-

\._.v

£



A mxture of 0.384 g (1.5 mol ) 1-chl oro-4-(4- pyrldylnethyléﬁhthal%z ne and
0.482.g (M8%AM¥ p-toluidine is stirred for 1.5 h at 90C 4trogen
atrosphere. The reaction mixture is then&fstributed between 30 M acetate
and 20 m of 20% aqueous potassi um carbonate sol ution. The organi c phase
washed with water and dried over anhydrous sodiumsulfate is evaporated and
the resid Q{onatrography usi ng

acet ate/ : onpound i s obtained after
crystallizat on of the product contalnlng fractions fromacetonitrile and

dryi ng under 152-153[ err] C, ESI - I-{)Elerr] =327. Exanpl e 38:
1- (4- Chl or&ﬁw%iﬁw'@mm%-lggm €mixture of 17.03 g
(0.1 2 no da\ Wrd@a@g?i %ﬁrﬁl&) 1J»ilale‘é&4§14(;£9:neﬁﬂaem%))ahﬂwalaehbmm 882 hy4.5

e

drochl ori and 15. 31 |) 4-chloroaniline is hea d stirred
under ar gitbmat) rmmi@@iﬁ%#@tﬁ'tediwbo (AtISOohe Rdeedpiegen AEYO qu eleHdig8neous

melt has f I @, BtaaBRrH
Teoler i) C)rﬂff{[ﬁg léﬁ%ﬁ%&}ﬂlﬁﬁ% Eéi'fwe R 853 é@éét?%hazé;ﬂ%fz %Tﬁ!a%h? ot
(for prepaanboreate seletiGernerorgarit ggmmsffetd wiith waieo amd !2-'8@3 Pﬁﬂ:ﬁﬁﬂyﬁ@m 33dig{ y
1959]) |saded_andth eaction.m x stl f ,,4, & nal -

t enper at urdge FSY2RYE Feéf;qr] ne A?‘T’%'feé mC%ggn ?ﬁ%b‘[ﬁ%f?@ |nt{arnz§1
tenperatu r&)atéi@/rﬁéth&r&n maxtumt(bg Hue &at )i 'Sstladdeﬁodmd);svnb@ned afeertaeyqt@h:aaf@n@r
ri sing tenporar to 150[err]C., For 11 520Q -

water is tHERRHFEGORFIY '4@%@?78’5‘ ﬁ‘ﬁa%rt}f@“r\kﬁ%‘ﬁﬁ iH0Ue t| r'r’q 8¢ 05 h
100- 103[ ergiGuEt phemyrazrenperature), then cooled to 60[err]C, before a

m xture of 40 mMl water and 37 nml concentrated ammoni a solution is added
dropwi se to the brown solution, where- upon a suspension forns. Wile

cool i g t O Aok aTRle d»mgmsxiwﬁ%o«funaa%aw nguspeRsion is stirred for

0.5 h, th et her an irred for a further 10 mn. Tbe
m xture i sAfiikiver eidl7.8he (8. ﬁEt‘@ﬂ i E@ﬁd@v@blﬂs nigasive d 1 P CHOWEE &Re) Fiseh &TREY
and dri ed i roein L:JEEE tﬂh %l Eétnli‘!ef AYEHFG‘@%"-
t r eat nent %&Brﬁ’ibh |vatt1§31c,g§Y bongr ryi nlg{rbun o gslra 8 h at 120C,_ the

title conpspnede as%ﬂj’ca(prh@dtnmmﬂmsmt entni@omrmmd “@fﬂ‘i)ms{{ hes Tersd {Bout 43

s Th? % %g&%ﬁ%%ﬁ{%@dr%@&t%méﬁ 12 §-(8.83 SadPor(dns-dkivi-

7. 89- 8. 05(methy)); ﬂzB)ZpﬁthéE@mpﬁﬁ;pﬂH:‘éeeaiEH):eeA:a"remfat’- w@ﬁfagam‘irﬁm SR i H33e
conpound ca taine omtnh uor. ... . ), ¢ 5 -
PC[I'r}jEP98/ Owyg%%edbzs ju!\ ?9.{&{; is adaﬁd I8¢ hw reaciBh fmixure stirrdd ;9%’]‘3 i “Iix ! l e

39: 1 -(4-GChiraand bf 180} 170 CAapyr dodyhared Rodu) pm’,"rlaha:z:rmefﬂm*'@nnoar.at Rt Ax"‘-
sol ution of 0 696 g (6 rrrml) furraer aqlpl in 20 nl rrethanoj_i,‘g.s,.added Lo a
hot sol ut | BATfuraa fAdpedRrarps, the temerainr2 Asing 1amacrany 1o 1l

1- (4-chl or ganid i3meg:- fod A REEE: dyviheEERYLD RhinBabazicnericdir3Gvind - sathanol 0.8s it
cools to 0C crystals precipitate out; these are flltered .off_and

recryst al | #0P- RECAITteoR! REVREWS), 1TP1 PeciediBlitd CFS DB Al HedS a’ﬂ et “’dryl ng

lég??rws ( M+ ‘f‘ P’]ljcgaé@rrt‘ralg amimcpla s%%ﬂ;ﬁré L&ud A@eeMRe)s the brown scluticn, whers-

1- (4- Chl or R apn@gewqm:‘om Mdgmarmqhys; Jpan HEMa:? Rl Piatde °CA‘f‘s~oﬁ'ﬁt-F‘aﬁ°fbf
0.583 m (R Jn PQL)m K age: Uﬁ&gcgl”ﬁn ?E @ %@B abhauto30here] G -t hen Ak

added to a hot soT ‘Toh o . -
- (4-chl or oamlﬂeram)mm(%muajylwaghawz)xpman@n wenres-arnend 2839 g CarbisgSiE-

oceur s. %attlgﬁ d%ln'? misthaPbfbthe qunbLr Pl AR Pl RS L e 2hBESAn@i8asr HY

filtered o'IJ
for 8 h af 120°C, the title compound is obtained with 2 water content of 0.31 %; m.p. 207-

209°C; 1H NMR (OMSO-dg) 9.29 (s, 1H), 8.58-5.53 {m, 1H), 8.44-8.47 (m, 2H), 5.15-3.15
n, 1H), 7.89-8.03 (m, 4}, 7.57-7.45 {m, 2H), 7.31-7.34 {m, 2H), 4.58 {s, 2H). A fuither

{m Z
acition of titie compound can be chtalinad from the maer liquor.




recrystal lygegs383i n from methanol . After drying under HV (®diEebggdsr] C)
and equilibration for 24 h at 20[err]C ang,in room at nosphere, title

conpound is obtained with a water content®of 3.97 % mp. 145-150[err]C
[err]H N NVR (DMSO-d[err]) 10.50-11.70(br), 8.82-8.83(m 3H), 8.33- 8.39 -
(m 1H), 8.18-3.29 (m 2H), 798(d 2H) 7.58-7.70 (m 4H), 4.94(s, 2H),
2. 32, EShmpl&Esh- thaftkine hemifumarate

1-4- Chloroanl I no) - ri nmet hyl t hal hydr.ochl ori
sti r§| ng, Ag,sqluti@ppltg& |(8¥nmo fumanca :c? !?1 20m megwano‘ aarde tc:ahofj solufts ono

1-(4-chlor O@J,‘ %If‘l((ﬂ cﬂb&bé’ﬂlldﬁ?—h@ﬁyﬂﬂﬁh@ﬂ%‘pﬂﬁda&zr@ if 30/mi nigdlandl. ASR

nmet hanol at a err]C. The solution 1s cool ed RT and m xed slowy
with 3.15 uuo(sae mcmgal%mﬁétptt@@Mtthesemefﬁﬁm recrystaitized e 190 i
ether is r [ { e
Forms.  THOOGHERenEE S A apd Aol el Rt B iper PABAPACHIOOR PROPROZEED
is added duegshply ES-MEe(MiH)be847.o0n, which is eth- red for a further 15 mn
at 20[err]C and then for 0.5 h under ice cooling. After filtratio, washing
of the filter residue with ether, drying under HV (5 h, 90[err]C) and

equi | i br atgm,ﬂléqgm@mQremmwﬂ %\hm@ﬂﬂ_@ﬁ!aﬁ"ia dimeswamound i s

bt ai ned W th f tent of 8.63% . 268- 270 ; H
(DNBO. ] erh SItoRBHE SRS Mok aneauiric R A giFopr LT IR ot Soh

signal s by,Q 3 sBRMbn of PSRIPI4SS fhnol) 1-(4-chloroaniling)-4- (4-pyridylmethyl)phthalazine until
1-(3-Chl o)r/tg 4- flsuor oani | i no d4 4- p) rl(dyl met hyl ) p ht(hgl az}'; ne A m xuyre, of

1.42 g (1osiighbiuybigihioeqsties i ieaniotel Y&, clystsgs arsemamﬁl‘f)ﬁ?ﬁ aferijterad ffeand
hydro- chl gHygFa!hz%B Rirf o ﬂ(éﬁar{HMﬁer%! f%% Qrf}é“ﬁ{); bAE oh IR
and stirre o en at- nosphere at 20 err C until a honmpbgeneous.
nmelt has ffm !radQO“[basndhm el stnGspaFegtitj@sBnpawsid)is ohiained with a water content ot

4- (4-pyridylLoe I AR g A adde. an@tlazeng t L ORMxdAlr €
4-(4-pyridyh }dﬁp) Jfé Ehe@MNALELINGE8.dc) 1Bdder AR Red 838! H0BH]

PCT/ EP98/ omgzqm 1H), 8.18-8.29 (m, 2H), 7.98 (d, 21}, 7.58-7.7C (m, <), 4.83 {8,624, 2.32t efB h
at 200[err]lC t'Y? qo% gng to RT, the hyaI i nocrystal | ine reaction mxture
is di strlb‘u?‘ “hE we’en 160 m dichl oronet hane and a m xture of 10 m water
and 20 m 2N sodi um hy- droxide solution with intensive stirring and

soni cation, The organi hase . wq V\n th \ater cand dried, over .sodi um
sulfateisE&Q’C\%e—|ﬁir—11:\-{}@&‘lg'?g’[—@}fa%%~f£{e phfialaaie e Ipet ) o from

acetate. TikliesHRFE0&IDE g ( (3 scmﬁaig mqql oafdr @5..;;mﬁac‘qngr.r‘eaTey*sﬁ‘aHhamtncom disegim
nmet hanol /wa- ter and dryi ng under 8 h at 1OOC mp_. 185 187[e,[r

ESI - MVB: (M%*Pemm@es‘wo‘@sé‘#ﬁwe@w he STIUton is 20050 <3 2k S S
1-(3- Met hyh agikii RO h--Amt cBYE | dy&m&% am&wfﬁzw@ A BE Xbar- sefsr s g

(16, 8 mmol ) phospForus pent OXI 6,8 mMmol ) triethylamne
hydr ochl or #igeyisgrid the BZCHPN ('&me'S ﬁﬁojsfalﬁﬁ ’éﬂvurvd{ FeSis- Reared  HtP sTRISCER i n

t I & X ~£er4ed.
To'the el T P T B R A B P S ST s nane 1.

added and tddgor eémrt"lsmrl armmta’n £8°G ahd rreah F£of.5a0 Bndarhes @B AR BoBEer HEIING

Feacti on rPiehe rs RSk R e Enyrt doet P R SR CHAGT S A e

stirred fospreré a4 hel0°30 ;m'lercovnmohad couibtaingd withRTwahed ¢ mmesns 33T b o-REkSSE-

ammoni . 10 G R o) BeulaloBomnig 4 P le T RS Srlin 0 B sgnai o

C.03 cpm.

Examnis 42: 1-(3-Chicrc-4-flucrecanilino)-4-{4-pyridvimethylinhthalazine

A mixtura of 1.42 g (10 mmol) shosphorus pentoxice, 1.38 g {10 mmoi) triethyiamine hydro-
chiorida, and 1.48 g (12 mmai) 3-chioro-s-flucreaniiine is heziad and stirad in a nifregen at-
mospners at 220°C until a homoeg2necus melt has farmed. To ths mait, 2.833 5 (2.8 mmcel)

4-{4-pyridyimstnui)-1{2H)-pnthalazinone is added and the reacticn mixturs sirred for a fur-



trated by on and the residue purified on silica gel ash

chr onat ogrgyﬁggé%}s?\g acetate and acetate/ nethanol (99:1 and ?Lgi(’ff?smpi"?"l e -
compound is obtained after crystal- |izatg#+ of the product-containing
fractions fromacetonitrile and subsequent recrystallization from
acetate; mp. 141-143[err]C (MrH) [err] =327. Exanpl e 44: The foll ow ng

conpounds 5‘?%93 R agg@gf @ﬂg ﬁooinyg?orrﬁ‘rn%n "Walifoerys NS raatforl RG2S Bistbltds ned

her ei nbef
1-(4- Et hy logfi:ddrnao it fidhiRydrhétithmeaky & hivuRpb e mewatdr Bnd 20 3nl Bt Gy-

ESI - 341.
1- (4- Pr opM;;&LﬁQmwm")ﬁ%ﬂﬁ'W“W‘% sAnisAlicaz T heorganis phase washed with water
ESI - M5! E')gn%ﬂ rol/é Sotm s@fate is concentrated eﬂ/aﬁ: ahlo?] d the residue recrgstalhzeci2

1-(3- Fluoro rrethy anilino)-4-(4-pyri azi ne;
C, ESI - MSirom agaiate) [Fé!prcpﬂm@gnd is obigimed sftgsw s8cond recr/stamzat:on from methanol/wa—

PCT/ EP98/ o =
1- (4- Et hoi’%anﬁ‘ﬁd%'”ﬁ YpdenHY Bha Hooﬁ?ym%h’tslﬂa?zphgs' “MS; (M) ?gg C ESI .
(MrH) [err]- =357 (see Ex. 52). F) 1-(4-Chloroanilino)

4-[(2- rreth_:yl- Iazwge t]158-159[err]C ESI - MS:
(MtH) [err '

4-1(2, 6- rrethw rémxarssclgtmtrhsﬁ%s] ;mh:‘sbad:r@alpeﬂtoxmepa 337§5f1ﬁ7ﬁﬁrnﬁi01)ﬁﬁéfhylwﬁ1me
(MrH) [err] =375 Q‘? H% 4- Chl or oani | ‘31? .

B (A byt | OYF RS- 2 E0{A ARl GERLING.A RRATSG AR SUISEL I7 SIEO09EEH: v
(M H) [ err ncdehefsSaedorc 1ol)a nomEXaHERLS X has formed. To the mslt, 1 g (4.2 mmo 4-%4—
1- (3, 4-Di net hyl ani | i no) - 4- (4- pyr1dyl net hyl ) pht hal azi ne A m xture of

(12, 58 mmwc‘m@myﬁoﬂué)ﬁ ﬁ@féiﬂa@u isjadrgdgindiie eeamion Mixivicaiiiedde pairther
hydrochl ori fg . & PC&iﬁﬁrﬁm - B0l b°f3,24881[i' Hroétﬂ%n% Xg il B8nk Sef2884 Ed

and stirred in a mtrogen at here at onobgeneous nel
has f or nechixiFee, fhileveg] 2y, 2 I g!a(:d; AQ.xmmmmtﬁ: Thn mixture is stirred for a further 30 min

A e o T

stirred f o dandad m200ie RMMbnia. Aftargadtic ghase:a{néd mgar sédzum sudkiaimerhgdnir ea
dded t t foll t t
S0 e 7 oS ERBHARR SR e R BEE B3l et bRy i

met hane apds@tarxd Hd’:ﬁa@fm@i@.&ﬁﬁﬂ \mﬂ eindaige ,5Tmb c@mmurammmaad afier ¢ripstai-
organi c phase ried over an Xm Qus,. sodi um sul f at e, f.ipléered ﬁnd e@ﬁogat ed
under vac uEﬁO“Dgu%? graagct-containing ragjiQng g f&f’ﬁcﬁhmﬁfmfj [REEF RSP =2t0n

acet oni t r izhe; assla@l WG ayndegre 3 s( &31,9;312@{&;2*] C yields title
conmpound; mp. 130-131[err]C, ESI- (MrH) [err] = 341.

til

e Tas
A2

d.

la 444:

)

o .
e ¥ T
i

433
G

Howing compcunds ar2 prararad in the same mannsar as ong of the processes

menticnsd herzinbafora.

- {

Example 44:

A) 1-(4-Ethyianilino)-4-(4-pyridyimetnyl)ohthalazine; m.p. 163-154 °C; ESI-MS: (M+H)+=341,
3) 1-(4-Propyianilino)-4-{4-zvridyimethyl)phthalazine; m.p. 180-181 °C; ESI-MS: (M+H)*-
=385
) 1-{3-Flucre-4-methyleniiire)-4-(4-oyridylmethyl) phthalazine; m.p. 210-212 °C; ESi-MS:
{(M+H)T=242,

D) 1-{4-Thicro-2-flucroaniling-4-(4-oyridylmethyl) phthalazine; m.o. 187-158 °C; E3I1-MS:



Exanpl e 46:wd5§35633 D met hyl ani | i no) - 4-(4-pyridyl)phthal azi ne Lon as
described under Exanple 45, with 3,5-dinethylaniline inst eadPgﬁ'@?’g@éff h
met hylaniline. Title conmpound: mp. 174-17%Perr]C, ESI-MS. (MrH) [err] =341."
Exanmpl e 47: 1-(4-1sopropyl anilino)-4-(4-pyridyl nethyl)phthal azi ne _
di hydrochl oride In the manner described in Exanple 45, a mxture of 1.80 g

12. 68 I '
Elydr oc hmié(}eﬁmll.ggﬁnfl é’?"l:gﬁ%ﬁn%i:dgﬁéhﬂ ngpﬁémeé%n? ;Eé ?'332%'{37)

4- (4- pyri dy=358t (ag3 EX(BA)) - pht hal azinone is stirred for 4 h at 210[err]C The

and the 11 1712t e goRPRBLETE Bl BRIl RE Pl ke iR

bet ween di qhl«61)batshEee B8R mxture of 20 M water a 5 nl conc. ammoni a,

and the orrgapi se .dr a drous sodjum sul fate, filter

evapor at ed (g)nﬁ’é‘f E?c l)‘i*%é? ﬂaﬂ-@-’?&gdvﬁ@ﬁ%yhpn%w'gg/@5@5’3’5-195%8: ggfi
PCT/ EP98/ 084N+ -m.m::a (see Ex. Su) - 66 - stirred
with acetonltrlle filtered off sonme_non-transfor .

4- (4-pyri dyH r?em}mmquﬁ 4p1ﬁtwa¢>amemyﬁevoé’rﬁjtetrﬁeyc#rppiﬁthalﬁémmp%r1§ﬂ d83kder
vacuum Fl ash_ghr opahegsgphyssaf, the residue on silica gel with a particle
size of 0.04-0.06 mm'using acetate/ nethanol m xtures (20:1 and 10:1) vyields
a resin (free base of the title conpound), which is dissolved in a m xture

of 4 m rret.hanol and f 3.N pethanglic H ter evaporation under
vacu- um r Eﬁ%?b&%%ﬂ@—ﬁéh%%@h@ﬁ%ﬁ@ D€et her, drying
under HV (3 mixid0f:ersd @X1a,a@ehrﬁ:qppi+¢sl@haﬂsmnmmela xa@t122@mﬁdtiﬁemm,ﬁe

room at m)sphere title npound i s obtained with a water content of 9.4%
mp. >250 ¢vd Egilopga, g H) [’%I‘Qr(] 128gEmol) Sekedirplcecmginyianitine is heated and stirred in'a

1- (4-tert - Bty anichicR@derd-o 400vt LﬁlmIarmrﬁw{embw%@%@@oméw%qebl-r@'tl fg In
the manner described in Exanple 45, a m xture of 1. g mol )
phosphor us penbircoyi de#-pyrigdmeiniot @ m’ﬁ%i’“)ﬂa{?ﬂ%ﬁhw "”'ﬁ@éﬁtW(ﬁe@(@ﬁrWd‘@ isier 9
M (12.5 )45t 65 tr bak b 4. Line e m iors

mol ) 4- (4- pyri d)ilif eréet %l ‘y‘%a’ifﬂdg ?%al%;‘??éh%i S ’s%t [ {rjrag‘d ?“’o?;ﬁlﬁ ‘*ﬁ?'ég for 4 hat
210[err] C &héwfrﬁweahghmctmmg 4 imerztrdirssioflured id axidiicohlior emetibamesive| fojoaad

ul trasonic | a, AN f,) m undi ssol ved  conponent.s the filtrate
evapor at ed n; ‘ELhe a?%ﬁ‘gﬁq F) (IE ﬁ?? (‘J'h%?l’tf‘ TR sg% ggsﬂiﬁ%ﬁ%‘?ﬁ gH gichioro-

di chl or onetrhanenandd a mikxranE2®m Q@n‘sm:a, e @r caedamntinia; @nd -th@-ﬁ@m»@;ha@ﬁd
the organic, pnqgg dried OVer, anhydrous so |um sul f at filtered or
evapor at ed “Urider V& AR SO SESR LA R °"’§ﬁr‘“i‘§é{’”5\?r’t‘f?cfb"ﬁ'rﬁ°“b’ &
acetoni tri lee,uifidtienedrof sbiuemesosenanid Eﬁﬁ§r ifQFRE HY (8 h, 126°C) vields iitl2

4- (4-pyridyl met hyl)- 1(2H) phthal.azi none and the Filtrate evaporat ‘ed under
vacuum Fl ash’ "chrorrat‘ography “bf =Fhe! ?egrﬁue“on silica gel with a particle
size of 0.04-0.06 mmusing a toluene/mxture [err] yields a resin (free
base of the title corrpound) Which is d| ssol ved |n_a mxture of 4 m

met hanol ardaLi352 fi: ofS.INNEE | ' ehia@aziaei on under vacuum
recrystall |:zat4.renc,ot gbgryngglugggré ;ge,Lh L,/~e p.%l;:h ;‘—Q{;}Hangsﬂénsl%fdhhéjiﬁ h,
80[err]C), and eqU|I|brat|onfor at 20 [erPQj i n room at nosphere,
title conpdtmaypalinmtiaie cotaRpumce M. 43 Wt B15°SoREeMIt: éleH) *4244. m p. 196-200 C
ESI - M5: (M+H) [ err] =389.

CLSTUIANCE .

<amgle 470 4-ld-lsooropvianiiino-4-{4-ovridvimethyliohthalazina dihvdrochicride

[

In (n2 mannar describad in Example 43, a mixtura of 1.80 g {12.68 mmcl) phospherus pent-

oxice, 1.73 3 (12.3 mmol) triethylamine hydrochlorice, 1.8 ml {12.74 mmol) 4-isopropyl-

arilimz, and 1 7 (4.2 mmel) 4-{3-pyridylmathy])-1(2H)-chthalazinone is stirred for 4 h at
271070, Tne frozen melt is then suspendsd in watsr using an ultrasonic bath, filiered, and
e Trae svasoraiad in the RE. Tne oil-ika resicue is disiributed between dichioromsthane
and 2 mixiura oF 22 ml waltsr and 3 mi cone. ammonia, ard ths ceganic phass dried ovar

anhydrous sodium sulfate, flitsred and svaporated urder vacuum. The residue is then



Exanpl e 49: 1gg4 Chl or oani | i no) - 4- (4- pyri dyl met hyl am no) pht hal azi ne

m xture ofW9839581. 5436 mol) 1-chl oro- 4- (4-chl or oani | i no)Bh?ﬁﬁ?%ﬁ“ne
hydrochl oride (for preparation see J. Ch8é&+ Soc. 1948, 777-782) and 2 g~
(18.50 nmol) 4-am nonethyl pyridine is stirred for 36 h at 90[err]C and t hen
purified by neans of flash chromat ography on silica gel with a particle

size of 0.0 6 U acet and._ac y?@p[_ati on
of pr oducl 'E‘?ﬂcﬁ)‘f’gh ﬁf%?@n d tPEﬁ?s %Pﬁ%&%ﬁ@%ﬁ@%@?ﬁ {‘hé:’%%g' "éi‘}g’ rln

et hanog maraégnghgg%ﬁ tnterﬁgraqéE glﬁé@lrﬂeﬁmeumni-lviasheﬁcbmémegtaohye
gwgggg/ mr;] on srhca éeelrwr a partrcle size o(f Ii) 3 8& rrrlm using acexatél}o 9reaﬁo?mr>§ures

Exanpl e 5@;n. x4 f
T aTPoC 1t akd 161) QAN HecOlire Lls P EATORAN B WhRInas Uiseaibednk %ﬁi.edi

( 60% di spsmumﬂzrrmbrnre)‘waanba 1.&5mipts N g"aﬂ‘rmbe /iiftﬂf ﬁ@p%ﬁPPfh'tm &PrY-C

whi | e strrrrn A l920°0). and

1- chi oro- 4 55':'Cl:5¥|‘9%roorrcfrnlcrrE E %idﬁg@%ﬁgﬁﬁngﬁ%y th ?d‘%@iag@;ﬁdﬂg U) an

m xture, wmmﬂsransn &irit6rieat zooc arldomrtocim Iatmmsm@[aa titi compauncis @EIW%WIW a

30[err]C. Addition . to.the reacIr M%giwg_&é 1=r_ttl e water, evaporation
T

under vacWgHR GPBENY 8t &4 %Pﬁﬁr Om nmet hanol , and dryi ng
under HV yield the title conpound vvlth a vvater content of 3. 36% m p.

139-141[err] G ESI-I\/S Vi err] =363. 1’3« ﬂ(4 Chl or.0ani | i no)
(4 pyr] 106 B il sy B R P i AT o

evapor at | Pnt neHSEnef & HéﬁEe‘?ﬁn @?\ﬁﬁ:b!eb«?d a%ﬂ&ﬁfre Bxample143s hrk) lzlﬁlbw 4§s pent-
chl oroani ' ne I nstea di met hyl ani | i ne, Further purifijcat n. Qf the

Jlr".ﬂﬂ

resi due i sxitheh734r{d peidT‘mf) W“h@@ﬁ@ ydrgahipsidec heort egrapRY ‘Or”f”sf
with a par I f I A0t angl, s }(taube"'-’e‘fl@"qi
and 20:1). l‘l' tqe cﬁ‘r?rrpég)ung ngbr? %W){jﬁg‘rﬁgvﬁ%ﬂg rngﬁ:ong"o

pr oduct - céroten mrieitgs f‘reacirs‘{mmdurndemcmemananamg@@r-grs«t%ﬂ"l3| 2 R oﬁ)”"o?‘ fere
resi due from aget - 8 EsL (MeRKerfiliz39dsiaddhe . g m_
starting Hﬂ?@?‘? ’é?co Béjeeegr egﬁeégégﬁﬁfh ;’(&QO sc E’?Jr I\;étr;ortr Pons oach ot T 0 b
5,4 M net bawd dstwsert dichionahdtinbed ew@alwkﬂ;mof(ﬂmﬂwatwh) wl &ral c.s:tnr-ra!reﬂhﬂ‘“!m énda

solution of 2.9537 56, 7-te Z, te
(For - pr epitesiogneaigss SadoVeishydieds SodiT s Hdidia 5/ B0RER it 12
mol ) pyr icdieTHe ; m@abdﬁwﬂeﬂeoaﬁm 06T atdtoi® s, Zitoreal §7 ‘etrhpbmermopiioimat e i n
17.4 m et hanol at |nterv { m mn respectrvne' y_and_ at 0 ,elrrr (FZ,,J,'h
reaction FRRESAEA-BYITPFBEYH G 2?!5" HRRrRnREN IR F 92 St Pt lix,

and then ﬁé%ﬂ%%:ﬁgtolé@ﬂ o BGUUBL: Sbhlsllic G aPhitt Rezres due >f no 5-amo wert e3ing
filtration, washing Of e filter residue wth water, and drying under HV

(3h, 100[éraalp@)ﬂe/9|-%t|ca§ *’iiﬁeﬁtr T e BSh 6RRTY T IR ReC B EIDETC T BRI B, o S

(MeH) [ er r1522ReqAh & Wikdled of SH ghtdanc] AR & hadieh ofatddcle conpolindapapide
obt ai ned by extracting the aqueous filtrate wth diet hyl et her adj us;hr ng

t he aqueowsdBESELID rmszaiw:nﬁng.[. e rsbidhe it mainanciiatner, Lrying
80°C), and equilibration for 18 1 at 25°C and in rcom atmesphers, tile compound is cktai-

m

g =MAN

ned with a watar content of 4.47%,; 1596-200 °C; ESI-MS: (MaHiT=382.

o)-d-{4-oyridvimatnviamingichthalazing

Exampie 48: 1-{4-Chicroaniliz

Amixtureof 0.5 g (*' 5436 mmol) 1-chicro-a-(4-chleroanilino)chthalazing hydraocricrias {for
preparation sse J. Chem. Soc. 1948 , 777-782) and 2 g {18.50 mmcl) 4-aminomatiyipyuridine
is stirrad for 36 h at 56°C and then purified by mezans of #lash chromaizgrashy on silica gel
with a particle size of 0.04-0.08 mm using acatata and acetats/methanc] (20:7). Zvacoralicn
of product-centzining fractions, recrystallization of the residus from methancl, and diying of

NS ) =8,

s

the crvstalizaie under HV visld the tille zompeund; m.p. 233-228°C, 2



acid, fil temggssgamd washi ng the filter residue with water. pcT/EPYD0O764
98/ 35958 - e
PCT/ EP98/ 00764 -67- -68- A nmixture
of 0.773 g (3.4 mml) 2-[4(1H)-pyridinylidene]-4,5,6,7-tetrahydro-inden-1 -
,3-dione and 5 ml hydrazine hydrate is heated for 4 h under reflux. The
t|tIe conmpound is obtained after cooling to O[err]C, filtration, washing of
the filter reS|due vvlth vvater . then et her, and dr |n, under Hv (8 h, 1000);
mp. 193- 1Bxamele50:1- dvimeth ABERe ).

|

1-(4-Et hOXF')% é (é%zswrhbﬁlntrya nég%(ﬁéaw Wi‘idﬁ?é 064 ﬁg ?r:c 10 BinloSodiu hgdride

(1.173 nmo hyl)’pht hal azi ne preparati on see

CGer man Aus [m/eﬁtspersiqmo oil) anb 15 pg B ‘b@bﬂﬁ:@@é@ﬂ g 2@7“'&959](:)‘ Wh&‘h gtirgng &2 @l-
3.52 I | Do
(3,52 ol y e SOQAER B |5 BRA A ALoom 1 BiodOhBRE] Snalbhengets

reaction rou Stll‘l‘lng
di chl or onethiariee Is amteldand:he mixatray which 8s m)rrem‘dr abauiridh siEQGLand fouds SRATR-

ver - anhydAGHgoR SHNGTRSEl T Ban g 20 Eorre v aruiaror uier SRe it BEysRIBRiaF
i sdobt ait ne@l{ m&ltregrda@ﬁbysmgihggﬁrﬁan@anarr mmrr-esy,duef@ ¥ w?ng,ggomceréxmamlamm%
and acetonitrile er err anpl e 53:
1-(4- PhenyF‘é’ﬁPm‘Pf(?):ﬁ%'é(@ Wﬁ HKNm@%%ﬁ %ght(%si"g At & A mxture of 2. Ti g
(16.98 nmol ) phosphorus pentoxide, 2.32 g (16.85 nmol) triethylam ne

hydrochloride, 3 g (17.73 mmol) 4- am nobi phenyl , ‘and 1 g (4.21 mol)

4- (4-pyri dﬁmm.ﬁﬁﬂmw ﬁ_iiﬁ&é&tiﬁ”m%[err] C
under a ni E,E&gﬁgl ,@ﬁ E uh d Sehipad hedé})@galm@ 1y St kinge:.-
melt is dis tt etvve T'oronet hane /7~ met hanol

mx- ture (99:1)
and a mi xt nhle'cm‘*dmtlm‘ceahdf &atmﬂam*earaqaevﬂmcabbm@ef"étﬁ'mﬁﬁzdhe (‘1‘%7 LR Eh
in- tensive stirrin Lasenke bath, The @k € phase
dried over kb%"f {%aggfwfip é‘t@g?lggtg%%’gg%ﬁ d’ %er}ﬁvacﬁa‘éj’rr‘i%mi theg}%géél due
purified bmsﬁgmstahé:rfel'rasim! mlrxmemfat(ﬁgr and#y1) ofitis chinpaudls akital hé’fpa?%midvé

size 0.04-0,.06 o Ysing, rorrethan,e“ han 49 Mo Held €
conpound i LU iR B O o %)abS G Bt He rogh%fr% cbn%ig“’%l ﬁ J]Ff?‘rbactfkons

under vacugmyraacktoees h. aJ 1812883 Wy EFl-MBe(M-e9r elﬁl@i fromacetonitrile;, mnp.

189- 191 [err C. ESI- Exanpl e 54:

1-(3, 4,5-Tr F%ﬁ‘?ﬁj&@ﬁﬁf?r Fg%ﬁdﬁ%r‘rﬁt’fw met hyl ) pht hal azi ne A mixture of 0.3
g (1. 173 nmol ) 1-chl oro-4- (4 pyri dyl met hyl) pht hal azi ne (for preparation see
Ger man Ausl egeschrl ft_no. 1 061 768 [publ i shed 23. 07 1959]) and 0.645 ¢
(3. 62 mol p13)&-BHrREd : hedled- ek 3h at 110[err] C. The
cool ed reaghi,PRoLXL BE& £, @Hs £ Blg \,;b%*egrwih 1t ROF-OUEN- S EhLEb NP hetwesn: a

di chl or omet hané /" met hanol m xt (r e (20:1) and sa- turated aqueous SOdI um )
car bonat e sBirgE irsm a8 SPhiEics P§AFSE PRAse s hedl Swi-tBH 2Rt ar: | éfﬁd“c’*:e’“-—:

preparation see J. Am. Chem. 3cc. 118, 1-12 [1388)), 2.22 mi (21.4 mmzl syridinged
carbaldehyde, and 10.7 ml (83.2 mimol) athyl prosionatz in 17.4 mi methanel at interals o
5 min respectively and at 0°C. The reaction mixture is stirrad for 20 min at BT, haated for

‘.l).

2 h under refiux, and then evaporated under vazuurr. 3trring of the residuz » 2 miwaler,
fltration, washing of the filter rasidue with watar, and drying under HV (3i, 100 °0) vieids
the title compound; m.p. 2588-261 °C; £31-M3: (M+H)T=228.

A further, slightly impure baich of title compound may e ottained by axtracting the
agquacus filtrate with diethylether, adjusting the aquecus ohase to pH 7 with giacial ace’s

acid, iiltering, and washinj the f{iltar residus with watar.

51.2) 2-{4-Pyridyimainvi)-5 8,7 S-tetranvdrz-1 (S -nithaiszinen2




WO 98/ 3595

PCT/ EP98/ o‘%ﬂa%?’“”s - BETEPSOYS ne i s
dried over anhydrous sodium sul fate, evapggated under vacuum and the -~
residue purified by nmeans of flash chromatography on silica gel with
particle size 0.04-0.06 mm using an acetate/ nmethanol m xture (19 1). Title

indbr vacuBEP PELTSS 61PI4 TR G hemeciiiodeb A 6 Fraranyoro-fiden 5 tioRE®
chl or omet hgnes hﬁ!ﬁ@?&zzrﬁ@ ﬁ‘ydrét%(?s Faééteﬁ er'd Krunéer rehf®i. ThiMit cefpbufd é%btained

Exanpl e 55! 1-(4 | oroani | i no)-4-(4-pyridyl neth I)phthalazmeSomdeA
m xture i faﬁemc@ngm 7 i OR rﬂﬁ'ﬁﬁpn washmgo the filter res:due with water, then ether, and drying

1- (4-chlor N Vol 0l yh.) datdaal e Exanple 4), 1.74 ¢
(about 5. 7 fi‘ﬂér H\ﬂ%hﬁ] oF’grﬁ bi%%lé% %c é Jf% éEf and 80 nml acetate is
stirred for 1 h at RT. Then 25 nm 1 N aqueous sodi um hydr ogencar bonat e so-
lution is dde Lhe £ ) s.stirred for 10 mn,
filtered, , : n‘~ ta!'r-éter resi due purlfled
by neans oA fubcmsélothﬂcgmtm;!mphy 1@u:hlsnol-4-(3@pgmivlmethﬁ)qmmalazimafsn mrepératidn @eeOG

tate/ meth t,l t

ATter evapBRaTROALSEOPREM G OB JARIRMIRRER 2P R eGel haLAS: hlashrangs ¢
rE glcr ?\//E t ?:\/Lh#lé&yﬂ?méfuhéétefd' fbi @m mrreéﬂ gbee. The BboTBd Pettibn mitktire i8 Abtribltdewit] C,

- err
1- ( 3- Hydr OWHH{QWWHE( hetwﬁn @wmrﬁwe}wm%@am mixtyes (8 longmsaturated agye-go
mmol ) reso wﬂn’ﬁa@odﬂaté’%@ T'héﬁ@dr‘&? At \Pa dhed Wit w J—a'ieﬂgr‘n\é HF&&*@%EBC
sodi um net e solution stalline residue is
suspended pw'armvum §xardwm ml’@laargﬁ g\@ammiw undsr vacuum. Title compou 'n'i :a obtained

1-chl oro-4;, Lk L | tion mxture
stirred un‘d{ter r?%ﬁﬁé?%bgﬁé@k %E% %ﬁg%e%%%g%ﬁﬁ |ng to RT and
filtrationm.s. PEBF.’;’Hdt“r(htEéH%S dﬁb}ﬁbf@&fé’d under vacuum and the residue
purified by nmeans of flash chromatography on silica gel with particle size
0.04-0.06 mm wusing acetate and ethyl acetate/nethanol m xtures (50:1 and

25:1) . Thegpsogecid: doatRhanyianiihossi4-onsvimetheleipioaiatiesl under vacuum the

crystalling residu ) d in.,about 5 m dichla t e._a red.
O g irs orp L AR o) BPaemns e et 005 (1888 A o
100[ err] C) {mﬂqaua&@a@ﬁ[ﬂﬁ &n@os)Eﬁhmhﬁmphwhwyﬂ) aed 1 k:{afiﬁ’ mmel) 4- aayamamrm-

1- Cycl ohex am nﬁgﬁ ri dyl met ht hal azine A m xture of g

moi ) 1-chi cﬁ'd T ('4%%’i%fylsﬁ§?%§ﬂ’ ”émﬁéﬂgz%éd%%f'@“gé%@whﬁsg\anﬁ goting N
cycl ohexyl Whﬂeﬁ'“%sﬁ*&c‘ﬂﬁ%xfr@f m8it @éma&%@%}&n d Benie R &Har£AGEINARC! mix-

m xture is then distributed between dichioronethane and sat urated agqueous
sodi um hydR63 R ar 2 haarersy WARENS SiralidyRaHesus 6RUENSS SRESREAT W YR Biri ne
and dried qyer anhydr QUSn8 Lk Wihn uitras¥i- 8435988 canic phase dr'ed7cc\)/er sedium sul-

PCT/ EP98/ 00764
a2 s zvapcratad under vacuum and the residue purified by means of flash chromatogra-

cny on silica gel with particle size 0.04-C.08 mm, using a dichicromethane/methanol mixture
{49:1). Titlz compound is cbtained after evaporation of the product-containing fracticns
under vacuum and racrystailization of the residue from acetonitrile; m.p. 189-181 °C; ESi-
M3 (M+H)T=388.

Zxamels 34: 1-13 4 5-Trimethoxvaniling'-4-{4-pvridvimethvhonthalazins

A micurs of 0.3 3 {1.173 mmol} 1-chicro-4-{4-pyridylmethyl)phthalazine {fer preparation se¢
Garman Auslegeschriftno. 1 061 738 [publisined 22.07.1833)), and 0.843 g (C.32 mmel)
3,<.3-irimatnethoxyaniline is heated for 1 h at 110°C. The cocled reaction mixture is distri-
outed with thorough stirring bebween a dichicromsthanes / methanc] mixture {20:1) and sa-

turated aqueous sodium carbonats solution. The organic phassa washed with water and



sul fate i suRyvapRsated and the residue purified on silica gelc},%égh@%?er _

chromat ogr aphy using acetate/ nethanol (19:1). Title conpoun

content of 0.56% is obtained after cryst@&®Fization of the
product-containing fractions fromacetonitrile and drying under HY; mp. _
137-139 [err]C ESI-Ms: (MtH) [ err] =319. Exanpl e 58:

o 520 SRR g Syt L by iy (i ipind il 173

cycl opent yhaifiedevviraeants offiedh torongatbgraphyl a8 Bitica pe) withpartosisize .84:6t080A™.

i xt is then distributed bet Ii h . sat :
o U hy diUSRE BP0/ RET BRIt B9 thd " GAT AT Sor B RS e e
and dri ed MyeroRRirenangPaitons sHiéalzulm aideonystatitatoniof the residisiiien di-
purified on silica gel b}g flash chr oqg% ggie@%y u%{_n_ cet at e/ met hanol
(9:1). Ti teaoeaaseAneheansynd- Adl-1df ¢ My SMAM 728 on of the

product-con- taining fractions fromacetonitrile/water and drying under

HV(8 h, 100[err]C); mp. 163-165[err]C,  ESI-N5: (M-H) [err]=305. Exanpl e
59: 1-(4- mmm&mﬁﬁﬁ&%‘mm '%—@M azine A mxture
of 910 .36, Ny SRNRLHS 1Dl L SSiindd 2040 | thalezine (s

" SR ko BNASANATHS ALK bAGingl By rliminiPiialazine (soe

tri et hyl am ne fiydroc 312 ") 4-chlorganiline is
heated at Refheer)C.Uhg (Rbautioraecineodioraperherizaic goit tabaut 5756}, gad 881l 400

e ang et ds ST IR B Sfbr )  RPAdUebl.s sdbibhlmRroguBtonaRtsd- o

cool ed reagtit:®n HHoetUs ehd sadiict mdiuteedhishtidstrhar ougd nss,ifilierat wasbzdigdéh of an

ultrasonic bath between a dichloro [ nethanol m xture fabo , ‘
sat ur at ed ¥giFediign ?6%%?[%38‘31"6"0}%’%1“ é® gii‘%f"i‘r%ﬂ.d W“ﬁ?bgnhgﬁﬁé@ggﬁé%ﬁgg Qi th

vater and hjidngetivaindidrede et @ohydnramnsusiog et e statd/Althanevapaurat| el 1 uidier
vacuum and the residue purified by neans of flgsh chr_on&t q%r gphg on silica
gel with p@FTPeE §PEIMEOHLY WBPHRTCUST WG PRI EPIREI MY RS A O, Rt e
(19:1). Ti &é&g&ﬁ}%%chﬁf ot f=R eckicfel Bdm SVAR AL ) 206-20BEC; ESI-MS: (M+H)*-
product-contal ni'ng fractions under vacuum and crystallization of the

resi due fred¥dacetonitrile: mp. 158-159[err]C, ESI-Ms: (M-H)[err] =361 The
starting material is prepared as follows: 59. 1)

2-[2-Methyl -1, H pyridin-4-ylidene]-indan-1, 3-dione A m xture of 27.7 g

(0. 187 nol Exphpledd: ¢-iddidir ye-Adidvidyioethylebthazingnol ) 2, 4- di -

met hyl pyridine.is h Lo Rl LRe & HilddQneNo abmasnher e
with sti rrgﬁég‘t"?ﬁe‘” g?tf&c%?o}ﬁ%{% %r“gﬁt?gl?h'rél&%ghgbéan é%di ,ﬁ%g%g?ﬁ vg?ﬁ‘;nol
at about 75ketaC sstiog as vkt adaitinc2iatihl) The cryyelliog fSB@88is then suspended
PCT/ EP98/ 007-6‘4. iimpmomzy () S A 4 U cmeen I ey 3 A magpridv gty et s T, Z add r"T,. )
suspensi onTis"1 FlEEFEE the F i TP at & 8mapdt gﬁ'aﬂ"!iﬂ‘ﬁﬁ’é’?""\'/%‘éﬁﬁ’ﬁ']ﬂsanﬁ'ﬁ“hgﬁd t
resi dule purdatied Myureansdainétt aighgeh ammt;:(a/grmﬂya @lratsmbf@.aAfga lccolirtghio AT
particle size 0.04-0 06 mm. using aceta. te/methanol mxtures. o :
19:1). The2pt ddGcE oA EEF 'ﬁg"‘-’ﬁrg-’é%% aC 38 VRO Ry ‘t‘edeﬂﬁ‘rh%g“’\‘f%?%ﬁfg%%e‘”
resi due heatfd-4-8mard@idon 4igiaChd nemR-ASiz8 044,65 (Fh W)siaqdcdtterand sthy!

acetatz/methancl mixturas (801 and 25:1). The product-containing fractions ara svaporated

ndar vacuum, the crystaliine residus suspended in about 3 mi dichlorcmathane, and fiits-

o

rad. Title compound is obtained after drying of the crystallizate under HY (8 h, 100°C); m.p.
206-207 °C; ESI-MS: (M-)"=330.

Sania 370 1-Cyeichaxsamino-4-(d-gyridvimethyl chihalazine

- I

A micurs 37 0.3 ¢ {1,173 mmai) 1-chters-4-(4-pyridylmethyl)phthalazine and 0.523 g
{5.273 mmcl) cyciohexylamine is stirred for 8 hat 11572, The cooiad reaction mixtira's

than dizrhuted hetween dichicrormsinans and saturated aguecus scdium nydrogencar-

bonais solution. The organic soligicn washad with brins and dried over anhydrous sudium



cooled in an ice bath. Fitration and drying of the filter residue under

(8 h, -100[ ®Q 9835958 el ds title conpound; mp. >260 C ESI - Vo:RGWAPPEF75SH = 238
59.2) 4-12-Methyl -1, H, - pyridin-4-yliden]-a¢ 2H) - pht hal azi none A m xture of™~
5.5 9 (23.18 nmol ) 2-[2-nethyl-1.H -pyridin-4-ylidene-indan-1, 3-di one and
21.8 m hydrazine hydrate is heated for 4 h at 130[err] C under a nitrogen ~

at nosphere. Then adde o the reacti.on m xt j | S
Cool et 1 o SHifata B vapO AN R ataefE BrtesS A R Redosh oL fed
ether. Ti téc.%tétemﬁay@sba i($a: qlitrmelméﬁme Hwill Wab cantiet ot d/5a%) (5 obt8Red 8#E,
ESI - MS: (M+H) [ err] =252

1- (4- Chl ormamzafwf[ﬂe@pwnaptneﬁn@mmafrﬁmw%éﬁmn e eRd dRdngnasrife m.p.
conmpound i $30 p%]gm@%is, Sn@.d hod descri bed under Exanple 59, but with
4-1(2,6- di pyr ny met hyl ] - 1( 2H) - pht hal azi none i nst ead of
4-1(2- rrethyl pyr|d|n 4- yI) met hyl ] - 1( 2H) - pht hal azi none; mp. 175-176 C,

ESI - M5: ( Mt 3 L1 DG nakakkab hS: red as fol | ows:

60.1) 2-] !E]SB z%if@%ﬁ"ta "r’é = ngﬁg%br‘ng%%%di one Title conpound
i s obtai ne,ﬂ mistungoftma gr(EI‘I’TBd'\'daI$Mdhhnd—%(ﬂeteﬁridﬂnmﬁp,li)ehﬂ'eiaz]neam B4g

tErS: rre N}Sh{:\/ﬁéﬁ I p? lﬁ@'&%gg%igiggﬁﬁe is st :rrsé fc}f' N r{ d{ ol p“c.eg aec';wr::Jm Cixtura is

4-12,6-Di rmtehﬁtstmwbmewd)mr&mbmkﬁa H)"d@btdwﬂ azf-Jcnedm ddgiiurg hyiegentdibe-
descri bed under rzpl e 59. title co g i s obtained star iqg from
2-[2, 6-di n'ﬁ'fﬁ?PUiOfP-l "Eai“ﬁ SgIPn Wases s PRaADS 257 A Ehev e A -ﬁéf&k SpeyEm
hydrat e; f@m‘afa?-@%vgé&{&{ éﬂcﬁheﬁeﬂxd ur(ﬂ%'@r{ Midal 5736 Gash cHRsaRRd Rasly using
1- Cycl opr opyl am no- 4- 4-%&} met hyl ) pht hal azi ne, 1,58 hydrochl oride A

| =

mi xt ure ofaG@iaegngtnanc3?: ucsrfios ﬂ"?@ﬂ“ﬁﬁ’”dw fﬁ%%"ﬁ?‘l“)’bﬁft*hﬁl’%ﬁ“ﬁ%c%{
1.4 m (1%%?@]@1?&0},\,%@4 AR ATRRL kS d ek, L0 (63 R odtcyL KO eraal Bs cThe

cool ed react mxture 1s then distribut et ween di Chl or onet hane and

sat ur at ed Bguiddugisiadi=daFhydr ogencar bo- nat e solution. The organic solution
washed with brine and dried over anhydrous sodi um WO 98/ 35958

PCT/ EP98/ 00764 -72 - sul fate

i s evapor aEmfnraind:Q;_hi—r.éﬁa rdesgiipp i f-ad b divkicgdangali Mﬁm@

chr omat ogr u5| C / - RLRUMC L \ viamine
fractions g {/eaf) é*)tre 'ﬂ%g@ém&gﬁé hg% é:}e[rhe rés d# fs Stirr Iqé%l'w1
3N net hanohyarodhldridzThed G g siglsl Sazm'mi‘obtkaomd lins id méai:e:r EtEQﬁlFG umtstuhr‘ambr@-t I e
met hanol and was ther. Af Junder. . HY i [, ]_r

title conpotiid T g?b"t’ﬂ T'ﬁgg {hhrﬁ EMPB %O%tgre’ht' o‘F"’8r- {" % QE’S

ESI - MB:  ( M) 2B & azinors s added and the reacizn midurs sired for a ‘L..m & 1 at 290°C.

Thz coolad ~zacicn modure is districutad with theroug™s 3irving and use of an ditrasonic
path betweszn a dicnicremethans / methanc! mikturs fazcul 200t and sailraled aguacus
scdium carconatz soiution, The organic thass washed with watsr and bring s dried over
annydrous sodium suifatz, svapeoratad under vacuum, and the rasidue purified by means of
flash chrematography on silica gal with particis size 0.04-0.08 mm, using an acetate/meiha-
noi mixture (13:1). Title comgeound is ctiairse aftar avaceraiion of the preduct-containing

the resicuz from acstonitrile; map. 188-158 °C;

fractions uncer vacuum and crystailizaticn o
ESI-MS: (M+H) =833

The starting matarial is pregarsd as icilews:

38.1) 2-12-Mathyl-1 H.-ovridin-4-vlidersl-indan-1.3-diar=

A mixiure of 27.7 g {.187 mol) phthalic acid annydride 2nd 20.84 3 10.137 moi} 2.4-d-
methvipyricine is heated for 20 5 2t 180°C in 2 nitrogen tmesghers wilh stirring, Tha re-

action mixture is then suspended in 250 mi ethane! at about 75°C using an uitrasonic dath.



Exanpl e 62y0lggkdedgh! or oani | i no) - 4- (4- pyri dyl met hyl ) pht hal azi gte A
sol.ution. (ZJYJ 1.77 g (15 mmol) succinic acid in 35 nm ethanol ﬁlﬁ%@é to a_

hot sol ution of 509(144mm|) -71-
1- (4-chl oroanilino)-4-(4-pyridyl methyl)phthalazine in 150 m ethanol. As _
the m xture cools (scraping) to Of[err]C, a crystalline precipitate slowy

ol o1 f or Pl pRPERPAIE P RS it o, 56 B odpab pyrec oy

62.02% H Meiﬁﬁ’/&f ﬂdshz:hmt%tograﬁhanplcdlcﬁigﬂl Wity patiplewizea®C#H0RE mup, (U§ing acsta-

241 o't sasmeBedRRer R oD M Yt Ehnia fad e P il

L..

acid in 3§

1- (4-chl Ormrbeamm,fthé%WQ ﬁbdtematmah)awmmumbrmmmaﬁémmree(ﬁwamﬁ thedn
stirring, ){stals hgl__tate ou

lterin n
ot hanol " a#R81cH ianyCs Pel Fiiatop AP Breag bR epsaskue Wae 816 B 189C) vieas
cal c. (C[ertq ]é—d{(ﬁ,ﬁ;gc]d}‘lheﬁ{d ggq;ecr EB- Q§W4g%_2ﬁg3 92% N 12.83% found C
60.69% H 4.05% N 12.97 Exanpl e rac 1-(4-Chl oroanilino)
4-11- (4[pyr|dyl)ethyl]phthal azine A mxture of 300 nmg (1.19 mmol)

4-11- l; 4. 77 I
LﬁgspLor l(.IS é’ﬁj;}%ﬁ%ﬂ% Aﬁ@wwW‘rﬁj’%ﬁe( hydr O(r:rHIDoZl de, and

609 ngy (4. "Xmmrﬂ »f 515 gHR3118aninbl Ae2iraeth@at. Hdpyrahin-g-wid erel JuBet £ enedng

brown sol ugj -0, 91,0 h@é‘@l nlimbashed Tren 50
successwe# 83?'trﬁdPWerr gifer(r?r‘g% utt Orﬁ;”ﬁ? B Hé%%a I?ngﬁd Br-i-negs
and t he ormghgihanghiaaddéd\alies rdddtien mixurs widcthisdoaiad *cﬁ’i’cehﬁredtmf by f@empo-
ration. Chropatogr fSidJerr thy_L acet at e/ CH _,l V:L‘)_?ﬂ;(l‘g ds..t.he
Tt o compoanie sreged i 2 bl st i FS B G RIBAT bY Hiny LRSS,

cal c. (C ermldliesrisy-e: ebChd: qrrH) Gl:imrr]OH) C68.52 % H5.08 % N 14.87 %

found. C 68.4% H5.0 % N 14.9% The starting nmaterial is prepared as

fol |l ows: 64.1)-(1-Pyridin-4-yl Oet hyli dene) - 3- H i sobenzofuran-1-one 25.0 g

(168 9 mmtr}arﬁﬁfef@l Hqdﬁiﬂiﬁ'mﬁﬁhﬁﬁqmJQF@6-(Jr3==1$wg4-(,?ﬂ'u%rﬁﬁm}g}ghﬁmn/ s
3-pyridin-Z-yT-propronic acid [for aration, see: J. Med. _ Ch(lam 4~§9”r¢609

(1996)], 1TiggsoqeEend rhﬁmmgfé)aﬁaﬁqm me dpseatRsbgncer Exampls 58, oULwitd 4+

PCT/ EP98/ 0 - y 18 b -r}ci")\_,ly TPy 8) et ate

and 40 m @I m[g?yﬁy 1:a‘fcj:lgt‘,'a ethy:ystl rDr éha! érrmne ne tatdm 62 he r%actl ong

m xture i smetivf-iidd-gethaleegoasinzt e 186 ‘Bcﬁsahﬁ o 652 N sodi um

hydr oxi de d.exthacted twice with ethyl acetate. The

organic ph?l}gée‘smaﬁr)rn mak EEQE ”’E;ﬁapwéter g nd brine, dried (Na[err](err]) and

concentrated by evaporation. Chromat ography (Siderr]; ethyl acetate/

CHerr]OH 1 )y r,anc}ﬁ. AN allization, from ethanol .yiegl dthe title conpound:

FAB M5 ( M+HJ[ .

4-11- (4 PyTa*»é;cbmhyd:]sdt(tﬁl-&ar‘ pbt‘ba’rameﬁrmme:#dm 56 ntcethanel; S2.2°¢ (8 275

mmol ) 3- i _“ e sob_gnzqfur anzl:one, .and. 537 m

(12 ol PGP Ged e e Do R AP e T ardes SPav R A e

solid

el

60.2) 4-1{2 8-Dimethvi-oyridin-4-vYmethvl]-1 {25} -chthalazinone

Using the method described under Example 38.2, title comzcund is ontainsd staning frem
2-12,8-dimethyi-1.H.-pyridin-4-ylidzne}-indan-1,3-dicr2 and nydrazine hydrate: m.p. 226-230
°C; ESI-MS: (M+H)*=288.

Example 31: 1-Cveloprocvlaming-4- (4-r~wr‘wr*at"wl\ontnal_.z ne . 1.88 nvdrochlzrida

A mixtur 2 g (1.173 mmoi} 1-chlorg-4-(d-oyridyimetv)phtnalazine and 1.4 ml
114,078 mmel) '“,". propylamine s stirred for 3 1 at 11072, Thz ccoled readion muiu s s
ren distrivutad batween dichieromethans ang saturaisd acuscus sedium nydrogencarzo-

nate solution. The organic seluticn washed with bring and dried over anhydious scdium



settles out V\/mch is filtered off and discarded. The filtrate is
concent r at (EXPW %poratl on and title conmpound crystallized RS&RERBHPT64
acetonitrile. mp.: 201-203 C, Anal. calcp(Cerr]Herr]Nerr]00.15
Herr]O C 70.93% H 5. 28% N 16.54% found C 70.8% H 5.2% N16.8%

Exanpl e 65: 1-(4-Chloroanilino)4-[(1-oxypyridin-4-yl)nethyl]phthal azine To"
a solution of 437.7 ng (3.407 mmol) 4-chloroaniline in 25 nm ethanol,  1.25
g (= 80v% sfategsevapgratedandine resiquepuifiedondgilicass) by fiashehrprriaasany dsing

hydrochlor
At %ﬁ?é?wr idh %T&E?@tﬂlc{ Béntgxnn}gtanoc{tﬁﬁ%]ﬂ?e é\F‘dEBF‘ét@& Hh&er vEBGum,

suspensi on s wth et e resulting crude product
cont ai ns -an@tferesidyelisshitred wdthill mhdY metiianalio HGlyThaeeristalipaiephtained s fidergd

b r oduct I °
agef at e/ CH[%P’%IE?F% %EP ?‘]%&%‘%ﬁq[@“ﬁ‘“efo‘“ﬁ?gf q’gmg)ungﬁﬁmcfrgs/sf aF? 02 t;ﬂe
f r om acet ajoenpouatids dhirirediwith & wateo codtentof8.63B48:25PE61°C] ESI-MS: I(mmmw’?
(DVBO-d[err]) 927(s 1H, 3.59 (d, 1H, 3.14 (d, 1H, 8.10 (d, 2H), 7.99
(m 3H), 7.95 (m 1H), 7.39(d, 2H), 7 33 (d, 2H) 4.55 (s, 2H); FAB

. ARIZRE S8 s’m&cxﬁaﬂel OWS 65. 1)
i n-4- azi none To. an | Fﬁi # sol uti on

of 5.0 g (giﬂ‘gmfhﬁb 8@@%9‘%8‘%%8 HW)"I 9% PIEIANChiS| 299PA & ution o1
preparati afi; ;Sq% 3@%&1}% é'-bﬂl&g&%ﬁw14i{4gﬂ;r;c%m#ﬁ§h(%;ﬁézhqdo%% fhak@B N in

30 mM acetT c aC| eraceti c "aci uchs/ Switzerl and; 32%in
acetic acittip mtisturgicnais muapmg to 0¥ ch enystaline pregipitRie slawly Tersas whish s ditered on

|5 Concentiabednby AN ROIRL AR criBEATLAURSHENISRAPE dobcll i sl gy and

neutraliz sol uti on i oh an vvashln Wi th
wat er | eadg2. 0E04C ampadhe?. 08, Eht.33%| N 1@0¥96 ses about 20%

4- (4-pyridyl nethyl) - WO 98/ 35958

PCT/ EP98/ 00764 -74 -

1( 2H) - pht hatepzd: @@am -(& hj‘ﬁi-‘arﬁérﬂlﬁ%)-lﬂr(adjalﬁﬁii} ms)gdfhf:(yzzrterwzqraaa(t stage

Chr omat ogr aph err] np%e” [err|CH e i.elds { }I e
conpound: ?nJ‘E)L’G'??M 354 (¢ mpg) f\’ﬂ?"(’l\%ﬂ% e’rsrT" EfZ%W % d2t53)a' oiBohfon o

1- Chl oro- 45 bg;lﬁ @&Yﬁf-b?'ﬂ(ﬂc‘ﬂ& dartiid) M- Pk Rth R MEEAEThas0de ehanoi. On
suspensi on of 4. 45 17.6 mol)

4- [ ( 1- oxy pyiFing. Arusia)s pregiithip quiigoningphiterag avasivnmwith esnal age 6o YRIAIRe |

m xed with;8. r%r‘mouﬁéSAga’ mank )o, 40 Kiiogah Bbiaes, i3 @hoxanes asdl. Fdurald ¥c.wbih
4.17 m (45.7 miol) phosphoryl~ chloride. After stirring for 30 h at

45[err] C, HHEOT%RdN 38 %ension is filtered and washed with acetonitrile:

FAB M5(M+H) [err] =272. Exanpl e 66:

1- (4- Chl oroani |l i no)-4-(pyrimdinyl net hyl) pht haI a2| ne A m xture of 100 ngy
(0. 45 mol 3z ghizer pecd-{34C plordamilidond-[ ret-tryrld rdzdiemingydr ochl ori de and

149 1.17 hl | ated f "

reac?}J OI(’I mlft“t] ”% <C§>irg§r(fg€' o ﬁrea'(c\%e@ d?eVéHV'Q“’BﬁE?ﬁgﬁéﬁajaf%%%ﬁ%ﬁ and
sat . NaHCGhert hreol BQHibruJ bent@mganas? @bfﬁ6’7lrﬁm5iﬁ,‘lﬂﬁ’tﬁ§ﬂ@'d|n§fﬁjdrdmamhed, agmict h
wat er and brine dri ed é S err]), and ¢ ncentag_? é a@?ratl on.

Chr omat ogr&Fhy9 (&7 rer '}\b 95‘!9‘1 Hinep é?"élif'@ ]t?ngo LTﬂ)?’earrﬁ WE SOILTSH 1519511 on

from up in dichioromethane/methancl 19:1, washed successively with sat. Na,CGO, solution, 3x

with waier and brine, and the organic phasa (Na;0,) is washed and concentraied by evape-
raticn. Chromatography (Si0,; ethyl acetate/CH;OH 19:1) yields the title compound: m.p.:
132-134 °C; Anal. calc.(CaHi7N4Cl - 32 CH,OH) C 68.52 %, H 5.08 %, N 14.87 %; found. G
88.4%,H350%, N149%

rs starting matariai is precarad as follows:

84.1) 3-{1-Pvridin-4-yl-athvliden=)-3- H.-ischenzofuran-1-ons

23.0 g (188.8 minel) nithalic acid arhyd-ide, 11.8 g (77.9 mmal) 3-nyridin-4-yl-erogionic
acid [for preparation, see: J. Med. Chem. 39, 603 {189€)), 1.065 g {13 mmo!) sodium



acet @i@é@ﬁ%ﬁeyi eld the title conpound: mp.:174-176 \AE&Q’EP%"E“

t hyl

(MtH) [err] starting material is prepared as follo

2- Pyrim din-4-yl-indan-1, 3-di one 7.87 g7853.1 mmol ) phthalalic acid
anhydride and 22 m (0.24 nol) 4-nethylpyrimdine are stir- nethanol,
filtered, and the residue washed with nmethanol. Further product is

T e o en A RN e
2662% 4N i%eﬁ"%urz@dﬁﬁ Lmbur8 % i dﬂ%n@ﬁsd:nF&2W$oﬁ&? Hggrqmﬁfm sﬁmzezs and

- t t . .
2- py2| i ((ZII ﬁ‘ﬂllar‘l;f&j P":’l‘géﬁ"tﬁ eg%chﬁﬁﬁéél-%hgﬁfgﬁ%‘%ﬁﬂ?ﬁ%g%’? §'a§'ﬁ)‘?q<é{gh W#%&érrg’r rl
(6.96 mol y.by . snm&ic%hﬁa@%y*mbaéﬁﬁarcﬁmhqa&%]ré&%[ wo% Gthyhatetate/

cooling, t epocf‘ is filtered off and washed wi th et’hano .
204- 206[ er cr@pmm;amawst@@fﬂ@tmwreﬁtqaqnéywyd@e@ﬂscwawq%fp@ rg% (VM) * 1
4.48% N 22 9@ found C 63.3% H 4.5% N 22.7% FAB M5 (M+H)[err] =239
WO 98/ 35958“

PCT/ EP98/ 00764 -75 - 850 ny
(3.57 mol ), 4- y,r‘m, i nvil . | azi none in 15 ni
acetonltrlPé%l)g D IEN, & al%ﬁﬁ

AN HCl sol ution in di oxane

and final | yn wh i clhabél, M2 § 1925 mimo) 3-(plpysigihor-yiketioyidens)es H AbomEnzeturan-i oge
for 36 h at 50C,_ the_red en5|on filte a

acetoni tri Bg¢d ’PZB”I\('S’-(‘M‘H; F fﬁ%ﬂe%%fa?%aﬁ%wﬁgg?' %ggtunidgr E%’f’é‘l %%ftg SPitm
the evapor @é@‘ésfou thHdeis tﬁﬁes@d%:farby&xb@é}db@twmvﬁkeqhbmmhmrw @uagosibn

NaHCO err] sol ution. e 67: A

1- ( 3- Pheno%yd#it B icABPOL4UH T 'ggﬂ}rﬁéf-ayi %ﬁt%&mﬂ'*ﬁem Y BR " SrARECHy (1. 00
mol ) 1-chl@ LAoPW AR ) Ia) 15.89

4- phenoxya |]°?ln§r° A|_Odl’l (‘:i%l) c?gb}%a% gﬂ%%g?xagl Eggtgﬂgo gfrarcn?:n @%hgp?rgﬁ) \? sbal{a
cool ed and stlrred with 6 M NHerr] solution (10%in water: or 10 ml sat.

Nerr]HCO err]. _so ut * - th th ,Q;e angl_ 50[err] for 30
mn. The ag&ééﬂﬁ ik hl%-‘?‘?@ﬁ’ﬂg*e %aﬁﬁ”% ik i“?ﬁdnta“"ﬁh‘agal n wth

di chl or onetanssiutidreciorganing fﬁhlase-umm)dmmmf::é;hi&[amr:is&ﬁ{amﬂzc)l 125rg;c(erﬁat°4at ed
by evaporatl on, and (Si CIerr(] ethyl acetate -> ethyl acet

19:1 -> 1031345 oprpdt ar*wp“faﬁawwmmﬂaém B‘rﬁﬂﬂWIPh@aWe'fdydf W‘F?I‘%

mp. . 150- 189{ery ]7§’r L= I @FPJ %ratx(n’q eﬁékﬂﬁéﬁs]ﬁ[,gfﬁér% zfrd wasREYawiry e@ha’%‘%% N
13. 82% f oun i % H 4. 3% The starti nl? material is Brepar

as foll owsThs ewmg e e:wr@w* acf( arpy»ra av ‘rréf% woi)o@ﬁ it A-R idyeRipy hphitnai-

exclusion of air, 29 g mol L(RH Qne
(for prepaf&3%ow © é‘e“GefF qﬁé@?@é@% }e’h‘dj%&%%l%g?\f 4]%? rane
29. 7. 19590 ~j: 488 cacet-ont 15l esld the titls compound: m.p.: 249-251 °C; "H-NMR (D Mbb—f‘)

.27 (3, 1H), 2.35 ic, *), 3.14 (d, 1H), 8.10 (d, 2H}, 7.9 (m, 3H), 7.95 (m, 1H), 7.39 (¢,

l’\l_

55.1) 4-[(1-Crxveuridin-4-ymethvil-1{2H)-phthalazinone
To an ica-cocled soiuticn of 5.0 g (21.07 mmol) 4-{4-pyridylmethyl}-1(2H)-phthalazinone [for
preparaiicn, s22 German Auslegeschrifino. 1061738 (published 23.7.1858}] in 30 mi acetic

acid, 14 mi paracatic acid {Fluka, Buchs/Switzarland; 32% in acetic acid) is added and stir-

rad for 2 h at 37T. The rzacticn sciuticn is concenirated by avaporation, the residue sus-
condad in 15 ml watsr and neutralized with sat. NaHCO; schution, Filtration and washing

with water lsads ‘o e compound, which st comgarises acewt 20% 4-L4-puricyimainy’-



s mxed w HCl / di oxane 4N and 28 ml (306 mmol ) phosphoryl chloride
and st rrevﬁb:ggjs%fgd h at 50[err]C. To the white suspension E X QT err]
in 1.45 | water is then added dropw se ungegL ice cooling, and the m xture: -
is stirred and the title conpound filtered off. Anal.

calc.(Cerr]Herr]Nerr]Cl) C65.76% H 3.94% N 16.43%, Cl 13.88% found
O 65. 40% H412% 6. 45% 6%. FAB (MrH) [err] t h
e s LR B e oo s NP B e Btk SRR, CrrarTeiogapRy BIOF
[err] 9308 1) vields ure title compound: m.p.: 274-275 °C; FAB MS (M+H)* =254.
PCT/ EP98/ 0076 HeGR ) yields p e e*?r] WO 98/ 35 58)

PCT/ EP98/ 00764 - 77- [err] WO 98/ 35958

PCT/ EP98/ 08 8¢} 1_Chioro-4-[(1-oxypvridin-d-vlimethviishthalazine hydrochioridd®
A suspension of 4.45 g (17.6 mmol) 4-[(1-oxypyridin-4-y!)-methyi}-1(2H)-phthalazincne in
85 ml acetonitrile is mixed with 8.8 ml (35.2 mmoi) 4N HCI solution in dioxane and finally
with 4.17 mi (45.7 mmol) phosphoryt chioride. After stirring for 30 h at 458°C, the red sus-
pension is filtared and washed with acetenitris: FAB M3 M+ T =272

Example 88: 1-(4-Chloroaniline)-4-{4-cyrimidinyimsthylichthalazine
A mixturs of 100 mg (0.45 mmel) 1-chiore-4-{4-oyrimidinyimethyl)phthalazine nydrechioride

R

and 148 mg (1.17 mmol) 4-chicroaniiins is heated for 1.5 h 1o 102°C. The reaction mimire

T

i3 distributed between dichloromethans/CrH,0H 18:1 and sai. NanU0, solution.

-
1

The crganic
chase is separated off, washed with watsr and 2rine, dried (N2:30.), ana concantrated by
gvaporation. Chrematography (SiCq; eiwl acetats/CH,DH 18:1) and erystallization from
ethyl acstata/ether visld the title corraound: m.p.: 174-178 °C; FAB MS (M+H)™ =343.

The starting maierial is preparad as foliows:

g -
£8.1) 2-Pyrimidin-4-vl-indan-1.3-digne
oo x5! - n o [ N Avwotbradmyseiomidlo s nem xtie.
787 g (831 mmel) ohthadc acid aninydride and 22 mi (.24 mel) 4-msthyloviimiding 202 sur
rat - ] ~ apn mbien e 1 o
rad ot nat 1s0°0 anc for urs s nen stirred von i3 o

Fusthar proguct i cotainadia oy

avaporziing the fiilrais ang T.p.; 188-185 °C); Aral
zale.(Caai-iaMN02) C 658.84%, H 3.80%, N "2.48%; 38.8%, M 3.7%, N 12.4%; FAB

methangi, filtarad, andt

Ul

MS (M+H)T =225,

88.2) 4-{4-Pyrimicinvimatny)-1 (21)-scnthalezinene

1.20 g {3.33 mmel) 2-oyrimidin-4-yl-incdar-1,3-dicne in 30 mi ethano! is spikad with 343 Ul
{8.8€ mmol) hydrazine hydrate and heatzd for Z n to 100°C. Alter cocling, tne groduct is
fltarad off 2nd washed with sthanch m.z.: 204-203 °C; Anal. cale {CuarioNaS

A oA mas B34 R Y - N ey : - o 0 . e AT DAl
83.18%, M 4.43%, N 22.88%,; Tound C 33.3%, i 4.5%, N 22.7%; FAB MS (M+ri)™ =238,

€2.2) 1-Chicre-4-“d-ovrimidinvimetnviloninaiazins hwdrechleids




[err] Regogbtsdy < 0.4% manufacturer: [err]Fluka; [err]Lﬁg@%ﬁQ{m“ _
[err] JRD Fl uorochem cals; [err]Aldrich; [err]ICl; [err]Maybri Exampl_e

68: A 1-(3-Decyl oxyanilino)-4-(4- pyrldyln§$hyl)pht hal azi ne To 262 ng (1.05
mol ) decyl oxyaniline (Salor) in 5 nm ethanol, 0.26 m HC/di oxane 4N is -
added, the m xture stirred for - 3 mn, and then 256 nmg (1.00 mMmol)

1- ohl or 0- 4-dey g ek mmSy UL RIARARL. ‘fﬁiﬁﬁgﬁﬂhﬁsa%%rxl)nﬂsnﬁgg&gnnrﬁéﬁﬁr 2

h boi I'i ng eflux, the m'xture Is d concentr at
exapor at i onMiXEdevitre 578 (7.34 sumoly 4N HElselsionin Nici<are 2ng Hnallyivetn 1. 1@%1 i(he.5

G chl or oreAERY AEERAR! k! pasPalin Rk sBtiec o e o suspeneiana rered ane

separ at ed oWasravidx acatonitrile; ¥ MSvIM-H) 10&238. Fudivet bradect iF bbta(mgwfmm pireas e

PElENL ot e e R e

19:1)] fromacetonitrile (or nmethanol) yields the title conpound: mp.

116-119[err]C, Anal.. calc. (Cerr]Herr]Nerr]OC 76.89% H 7.74% N
11. 96% fouémsé_il 7% H7.7% N 11.9% FAB M5 (MrH)[err]=469. By the

same manner a. 1. ofghb oW COMROURATARAREERRERH | N ethanol while heat i ng:
[err] % 98735958
PCT/ EP98/ 00& gaixture of 256 mg (1.00 mmoi) 1-chiggo-4-(4fayridyimethv oD 288185988556 my

PCT/ EP98/ 002% mmol) 4-pnenoxyaniling (Aidrich) is heated for 2 n at 80°C. “"89 ch[ E:r)rllec and

stirred with 5 mi MM soiution {(10% in water: or 10 mi sai. MaHCC, sclution) and 15 m!

dichlorcmethans/inethare! 200t for 30 min. The aqueous shass s then separated off and
extracted agair with dichlcromethane. The organic phase is dried Ma,30.), concentratad

by evaporation, and chromatographad (210, ethyl acetats — thyl asetate/CH,OH 18:1 —

10:1). Crystaliization ‘rom aczionitrile yields the title compound: m.p.: 158-188°C; Anal. nale.
{CasHa ML) C 77.02%, i+ 5.22%, N 13.82%,; found T 77.5%, = 4.5%, N 1!

Tne starting material is preparad as follows:

L3
R

%.

€87.A1) 1-Chlorg-c-(a-guridyimetyl ohihalazine

14 HEES P T i - it e e vy
Linder exciusion »f air, 25 g {122 mmal} 4-(d-pyridyimsay -1 2M)

\ fo} LS L I ey .- b ey ANy P e T W th-dn A I o y b
ration, see Germas Auszgasciiifine, 1081788 {puklisr =2 I2.7 0533 In 480 ml acatonitie

is mixed with 31 mu =Clicicxana 4M and 28 mi (308 mmaed sesghon ! chioride and
for 27 h at 30°
=3 title compeund filtered orf.

24, £ 13.88%; found C 85.40%, M

dropwisa under icz sociing, and the mixturs is stirre
Anal. calc.{CisH1oiall) C 35.78%, H 3.84%, N 18.4

4.12%, N 18.45%, Cl 13.85%; FAB M3 {(M+H)~ =233,

(A., Q_
h
fl

In the same manner, tha following compounds ars craparse oy reacticn in the melt:

c Y
L . ¢
e
v e 2 e
) ; 7
Ry AR —_ };\/»
s



[err]Deviation < 0.4 % [err]prepared by hydrogenation (Raney-N ckel:

Et OH/ THF) O %:3580r 0- 3- net hoxyni t robenzene (Ri edel “de Hae®FI/EP8/00764
[err]addition of 2 eq HCl/di oxane; 4w t he@6-addition. of HCl/di oxane;
[err]reaction m xture concentrated by evaporation is taken up in
water/CH err]Cl[err] addition of NHerr](aq) |leads to crystallization of

titl e conpegurdi—ferr—buthanrel—ags—sot-vert—i20er+t-C—fenrrii-Soi
hydr ochl orﬁ'ﬁ%".“pmnuf acturers: [err]Fluka; [err] Ba%b'; [err]A\ﬁ%Trb F@‘geMgs—
[err]TC ;| [err] Alldgindy; [err]Acrgs; Ler,r.hSal C; [ee:[qd] Butt Rark; | (M+H)*
[err] Hem pul fate {derivati ve. Exarptl 69: A ‘
1-[(4- Ace é_I:’B- S—hygroxyarpgr o) 4= (4= pyTr T g et iyt hEQ-H'éS' TATAGN 1343
1.5
HN 2 ~HN H20)
87C 2 O go\ 256-258 | CHN | 359
OH | —
3
87D < s ! 148-149 CHN | 358 |
i i
N 7~ X
HN S 2] —HN 3
|
67E i ™ 2™ 143-144 | CHN | 841 |
/LQ)\_/ s 5 |
HZN 2 "'"L".;l':"\'il l
|
87F z s . 1193-195 | CHN 1337
N ! IJ /@\ .uj I
H,N 07 .| HNT ™ C ;i
1 :
873 -~ (//\1\ 184-185 N IS” g
i - R - : :
NS FopN, A2 F ;
H,N Ko | K f ;
~ s i’_" o, F i
e T
1 ] :
87H = F |178-172 CHN | 297 !
r;\ﬂ T ” ﬂ |
ARA AN\ '
H,N o \F HN o’ d |
4
87 ! s 351/383 |
| _
S |
H,N Br, | ri Br ’ !
874 343

: ~ )i\l i 192183 | CHN | 34
| T ¢ _




WD 98/ 3595 ;
PCT/ EP98/ 00784 >0 . -PRYEPBOT0s g
(2.0 nmol) 2 acet yl - 5- am nophenol (Maybri dgéy and 256 ng (1.00 nmol)
1-chloro- 4-(4-pyridyl nmethyl)phthal azi ne (Exanple 67A. 1) in 2 m DVEU are_
heated for 3-18 h to 100[err]C. The reaction mxture is stirred with 10 n
NH err] sarggFon((T0% T darer) and 25 etrhyl T |

di chl or onet a}%e) and filfrerged QH|Cel it e (Q %‘22 p ase(h?)t?N

t 1gSZi l[trate

is dried (jNa2SO4),| evapg &d,/ and Qhro (Sigqerr|]; ethyl
acetate/ CH err] OH |4Q:, 1D:1) |Cr I zafion|from acetljonitrile yields
the title |conpound: m p.: 2341236[lerr|C, HPLCY tlerr](Gad[err])=9.5;, FAB
M (MtH) [err] =371.s In the samg manner (wth U whil e |heatihg), the
fol | ow ng {conpounds are prepared [efr] i
[err] a7L | tron < 0. 4% ferr]}ﬂ%§1gb[errdmm gierr]).
Manuf act urier s: [err]AI @ rr]FI uka. | &

1- (3- Acetyll ani | i nq) N met By | )-oE b & (A) and j1-[ (2} - net hyl

1' 3" -di oxolan-2'-y|'§1 nlllndD €4-p dyl rretﬁ%/l)phthal azine (B)|A m xtune
|} pht hal azijne (Exanpl e

of 256 ng {(1. 00 mol) 1-chl oro- 4- 4- pyridyl met hy
87A_1) an RQ?r‘m(Q 00 mml\ 3. (2 ' ' N2 \,!\ amllnel

pet-hyla1' 3’ - digxcl-ar =
(A Bader |dfn ) i|s sti rr@ﬂ for 2(h at ogyerr]C TRE3MEPt i|Lol &4 and |
stirred wijth 10 mJ 20% K ion and|30 m didhl orofret hane. |

The aqueous phase|is th gpar at ed of f{4dn pextract ed again wthj{dichlo-
romet hane.| The ordani ¢~ ifls diied S err]), concentrated by
evapor ati dn by evam'b?‘atl on, and chrofNnat ogr dphed!on silicd gel (Bigerr];

acetate -3 acetat e/ CH err] 100: {->19:1). FFacti bnat ed

87N ' o Sl o 183-156 CHN | 373

,
; 670 CHN | 369
' 0.5
| ) |
|
EE N PECRTIR

87Q CHN {353

©5

i H,0)
| €7R CHN | 398
| E




WD 98/ 35958

PCT/ EP98/ OWIBIB/35958 - § PCI/EP98/00764
crystallization of the evaporated product.#gr-actions from4 m acetonitrite
yields first Amp.: 229-231 C, HPLC. t[err](Gad[err])=8.2; FAB M
(MtH)[err] =355. Coollng of the first nother liquor in an ice bath leads to

crystallization.o et =9—2—FAR—MS—Mrt-Freftrd—=399.
Exanpl'e 71878 (4- :Ior -(4= yri‘tﬂﬁ‘?@t hy ?bh‘haf‘zgzi ne |A
solution of 2 m boro ..,ti : n egr]Cl[err])pis nixed with a
suspensi on of 0. 19HN( 0

1- (4-chl ofo- 3- net 1oxyani I i no) -®- (- pyri dyl net h{fl )|pht hal azi h#®-3 Eqanpl e 68B)
in 4 nl diichl oroneghane, at O[err] C under a nitraggen atnosppehe.| The
resinous rixture is left to stand for 18 h at RT,{ the dich of ongt hane phiase
is then dg red, Jand ,The grutinous resi- aue Stir{gdadd thl &RnT| 33 and 5
m sat. Naﬁzaerr] g(utlon The res ting suspension is fjl- tgred, the
filter regidue washed~dt™ 7 THF and™th ded. The THF phase i g separatied
and dried|(Na[err}S( e zfoncefntrat o efapgrati on, chromatlographed
(Sigerr]: acetat ¢xCh er]Cﬂ 40:1 >4 Iy afd titll e conpoupd crystallized
fromacetonitrile rrét hanol : mp. :| 245- 246C HPLC.| t[err] (@G ad[erjr]) =3. 8;
FAB M5 ( MFHITETTT =368. EXanplre 727 A

1- (3- Chl or ophenoxy) - 4- (4- pyri dyl et hyl )pht hal azi ne Under excl usion of air,
200 ng (0. 7Bpvietiml ¥ 0-49h1 oesuinciashyTLkY| Thenpgaten MR Faerorserisalsn Afeh:

87A. 1) 17&&3 7(“‘/%_%[%} nmol ) Klerr]Cderr] and 120 ng (0.84 nmml)

3-chl oropheh YORE§Sare heated in 2 mM DVMSO for 3 h to 90[err] C. The
reaction mxture is distributed between 20 M wa- ter and 20 m et hyl
acetate, and the agueous phase separated and extracted with 2 portions of
et hyl acetm&orgam c phase is washed with water and brine, dried
(MISq err] )a. ranthsoncepbifiahed by evepesd-hiazinthe residue is dissolved in
= 15 nl THF, “precipitated with hexane, and filtered. ~The IS,
obt ai ned fri ﬁ%@sé%éﬁé’ﬁ@%d“?ﬂ’tﬁﬁ’ﬂ e fFalen *%‘ﬁf’ﬁﬁﬁlﬁﬂﬁbﬁr%phﬂlnggﬁ?@f%‘j” '8

t hyl t &) 1 1.chloro-4-{4-pyridyi-
?[e)r/r] ?(C:fa%'ltfj %gé %(%FAga)d Q{YLI\/EI:BF ﬁﬂ?q?g&#&e&fg}%%vﬁ ﬁ'émcc’onﬁ%ﬁﬁédsyl are

prepar ed i mathg)shaneazian(Bamecie 3748} i added. AND DBLBEOS 8nder refiux, the mixture is

PCT/ EP98/ 00764 . . . o . .
cooled and concentrated by evaporatian. The residue is zdrredy mm%'?’ml piHa solution {(10%

in water: or 10 mi sat, Mz-C7%, soluticn) and 18 mi dicnloremathars/methanol 5011 for 30
min. The aquecus pnasa s nen separated oFf and adraciad again with dichioromethane.

pmpmem Gw cimiom A SN VeSS H e s o e v m D N pantnem )3 :,n T -
The organic shass i3 202 ™N2.3700 and sencentraiad By avageralisn, Lrysializancen [Los

oY S n - oo PRI fa P N N tY Hati ¥ e IR AREE . HE I
sitly after chromzicgrazny on 3G, {3yl acetats/CH.CH 18:1}] Trom acetenitile (0F

methanoi) visids e fitle compound: m.o.: 118-118 °C; Anal. cale.{Caoitasy0) C 78.88%, H
74%, N 11.98%; found C 78.7%, H 7.7%, N 11.9%; FAE MS (M-‘-s“)' =488,

g

g Y A
?'J/ 2 ) -‘1—..’;( N7

X H M

B e
Mo N::/
T =R
Examrle m.z Anal. FAR S

e ~

I
\

roroy
(3]
:
3 ¢



[err] Exanmi@ss/zsyss Manuf acturer: [err]Fluka p W
5-(4-Chl oroani |l i no)-8-(4-pyridyl methyl)pyrr do[ 2, 3-d] pyri dazi ne Under [err]

atnosphere, a mixture of 1.19 g (8.38 moi’¥ “phosphorus pentoxi de, 1.156 ¢
(8.4 mol ) triethylam ne hydrochloride, and 1.072 g (8.4 mmol) -
4-chl oroaniline is heated for 5mnto 200[err]C Then 0.50 g (3.1 nmol)

8- (4-pyri @et Nyl ) - oFF ] rrd I TEPp- 0Ne4bDaaddeANT O The7mel t,
and this ?aé@%r'?l rried for h at 200[err] ter C()O| ?ng, di(ﬁ9 i is taken
up in 25 nl dichlior Qnu+ias Y n sat .

50l uti on,
and the organic err]Sqerr]) :gmd
concentra

&N 356

acet at e/ CI—F%(Fr] OH  50: 25 1) afnd cr Ii zat i| SR=TIA i
acetonitril e/ nmet hanol t it mp.: 220-222] érr] C
Anal . calc. (C(erfriiMerr| N rr CI) C BY. 6 %(%g 06% N 20. 14% lound C

65.7% H 4.1% N20 1% FAB MHH) [ err] The startiing material is
P

Be S sep@r at ed of

prepared as fejl!n wiel 1\ a /D\lrlrlln 4 \l!) 11 i rlln l-_\l Z rln[cnc Ta

[ 2.

=% =
suspensi on&f 20. 27g ( fur o[ 3,4 |d|%n >@?P1’)—58d c'3’(*§30r p?ZEar ation
see Synthesis 1997, 11 and 4 13 q (1 9Q Mol % 4-pyri di n@oay bal dehyde in
120 m net hanol 5w g hyy priopy; B2 8™ (150 |l ) 011 a5 4M
sol uti on of sodi unvaYet hyl at e'4 nsnet hanol is added dr opwi seH@der ice
cooling (and N erir] atnosphere). The mixture 'is heated fior 15 min to RT
and then for 2 hito reflux tenperature. The suspemsi on tenporarily goes

L

WO 98/ 35958gs ! P 212218 |CHN | 405
PCT/ EP98/ 00764 | N ,( Hooy iy !
: ;’j ..'\ -m. \- 1/"‘“&,\ /\l '\_’ry””t . {g-1 3 i
IS VN L)
. j w2 1M : azh
.M 2,18 ' :
r ' | _
35% ' o ! S SHS
(e1<h i 5.‘ e “ \ (;\;i: ; (W o 11 | 3 bd
7 1 . :
! -\-.-4' \! './J':in"a 9"’;"’2’ i ’\Q.ﬁr ‘
' \/&'"\ A T CH,ON) |
i‘:, \ o : 7
! \:_/ 411 : :
! i :
85G 3 oH | N | TCAN 357
N | Al - i
v, | ' =S o) ;
r ; ””'w}\'{é L~ SN Q.5 |
s ! ' j )
oH OH i
45,12, ;
BaH *ﬁgn\{;‘-\\ ; AN (155-155 [CHN 1385
7 N0
g o~
70 0 !
; - L___ 4,312 t :
33l R AL oL 243
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IDSENNND SN
[N ' 153 :'!‘JW '
33.) 20 f;\! o 23241 CHN 291
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84 i nto

wat er -i s aﬂ&e‘)&

wat er .

73

Furt her pr

P or e stirring,

oduct

| ution before a solid fornms again. ng, 120 m
filtering ‘and washing the BFS@%&?’“‘W‘Eh
is obtainable fronBoke filtrate by acidification -~
with acetic acid: FAB M5 (MH) + =225.

73.2)

After

cool i

8- (4-Pvridyl net hyl) - 6H -pyrido[2,3-.d.]pyridazi n-5-one (A and )
5-(4- pyridgé-(a&f Ryl py++aeof2—3——e—py++aaz 5 ﬁﬁ?m n
of 8.7 g ( mTIDr'i 6 (pyrldl n- 4-iy I [ r| n rn é§§-‘1§§cn(gl‘|§sl§—?3

hydrazi ne hydratel is pegted for 4 2 suspero®@s goes into
sol ution tenporarj ky, gn once agal rma solz e¢ipitatgs qut, wiich is
filtered off after ®0 ng to RT, washed ch v@tPr and qt , apd dried.
Fractionated crysgallyzation fromjboiling nethanol |eads jto m xtures of A
and B. Col um chro5€t goraphy (Sidjerr]; ethyl acetate/CHjerr]OH 19:1 ->
7:3) and stirringln i.ng nethanol yields A followed By B. A'imp.:
246-248[err]C, [err] HN tDIVBOd[err]) 12.83 (s, HN), 9.i13 (dd, | 1H), 8.59
(dd, 1H), -§z43—tt—2H—78=d—tH 29— (a2t 4385 , on

si gnal at 58 9[err]) Anal @ c.(CKgrr] efr]O C G(Erﬂg?!’_/; Eg% 26% N
23.52% found C 6b. 2% 8% N 23 >260 [err{](€8 [ert] H NWVR
(DVBO-d[err]) 12.B3 ( Mp, 9.04 {(dHN 1H), @46 d, 2H), %8-'3‘3 (dd, 1H),
7.86 (dd, 1H), 7.B0 (}& 4.34 (s, 2H, NCE on signal at ’2;?29[43”] and
8.33[err]); Anai. ﬁ C. (C[err]l—j[&rr]N[err]O)) C 65.54% H 4.23% N 23. 52%
found C 65.2% H ¥'8% N 23.5. Exanpl e 74:

8- (4- Chl OW—H f thyt ) pyrTdof2;3 PYE ne he
manner des bed .025 g7 }22 nmol )@%h%‘ ﬁ%‘fﬁs p%a%t%m de,
0.994 g (7.22 Mo j ne lhydr rc}‘g 0.921 g (.22 |

mol ) 4- chl or oani | Hg# and 0-31‘@ (jL. BNmmol ) 1”7 N e
5-(4-pyridyl methy])-.7H. - pyrc?'d'f)(? 3- d ] pyr zi n-8-one I(’%E“ I¢ 73.2) is
con- vert ed—to—tite—cormpouptd—m-p——I05-19F~rer G

Anal . cal c. P&lerr] H[ err], qCI) d 65. 63{%‘?#"4 0694 2235 1(21% foq'Jﬁc'i"C
65.5% H 4.1% NP N:!L;/@ H)\[e;,k};ﬁb Exarml e |
1-(4-Chloroanilinp 4-'py dyI met hitN) pyr i.gey 3, 44d] pyri da2| ne I h the
manner descri bed n Exanple 738714 ny (5.0 1) rus penﬂoxide, 694

ng (5.04 mool)tr

4- chl or oanfBfne,

4- (4- pyri dyl nmet hy
title conpound m
M5( MtH) [ err] =348

phospho

52 3’?5 IBU

98/ 35958
PCT/ EP98/ 00764

6-pyridin-4-yl)-[
73.1,
furo[3,4-c]pyridih
par ation see Can.

4-pyri di nec%?‘ﬂ‘aﬁ‘iibs 0.4 %; Ufapafe
methoxyniirosenzene (Riedsl de Haen);

HCi/dioxa

addition of MHs(aq) ieads to crystallization of title compeound;
"isolated as hydrochicride. Manufacturers: *Fluka; *Bayer;

Bacros; MSaler; Rutt Park;

Zamole

Gwan st

A 1-T14- Anatyl-5-hudrananiing)-d-{4-ovrichimsat

1(3H) one and f
Chem 64

ne;

an.
a7

¥ amisulfate derivative.

8 Fe Rt el

inkthalasine

“Mayktridge; T'TC)

and 30,@’(1 26 ymol ) ¢ [ 19b-1s.

) - 2H i def 3, 4+ dJ-p;Lm zife- jr-one i s converﬂed to

pﬁnﬂﬁ 228 CHLC W¥erT] (& ad[err])=9.1; FAB !

The startin nat phal Ls nrpnarpdi as follows: WD-

88P 1 123185 | CHN 1383
-~ L PN N i Do 851- 75. 1)

D] pyf(@; 7-di one | tlhie manner descrl bed i n:Exanpl e

title corrpo,uqc}q epar ed fr onmyx g~(32.9 mmol ) ,of a mxture of

ur o[ 3 4- c] pyri dijn- 3( 1H)|- one [f(pr pre-
8r6))drogenat!!:n ?ﬁanev-&cwi, é*%zn/ r‘ﬁm 2 chicre-3-
3addition of 2 2q HCl/dicxane; “without addition of
Sraaction mixtura concentratad by evaporation is taken up in water/CiH:Cly,
rarel as soivent, 12C°C;

“2Aidrich;



hyde i n 26 v sgBiédzgnol

and 16.4 ni

sodium nethytate 5.4 Min nethanol:
4-(4-Pyridyl methyl)-2H pyrido[ 3, 4-d] pyri d&dim- 1-one (A and

1-(4- pyrl dyl net hyl ) -

nmol )

of f,
(SlQerr]

el uent:t oI

90:100:0. 2

heat ed f or q%zhn%
washed

2.6 irhéiye- aﬁEfyﬁé-

wat er and et her

aﬁﬂﬁérfi oF (Rda'%ﬁ&?

et hyl
FAB M5 (M+H) +

8) CéndtiB‘B

dm chro

propi onate with 6 lp

=225.

g

tograp

%rm@s%o%ﬁm" )

.3H. - pyrido[ 2. 3-d.] pyridazin-4-one (B) 2.69 g (12 .
6- (pyridi n-4- yI) [2] pyrindin-5,7-dione in 12 m hydrazine hydrate is

X4.86 ‘Prrh§l) hichigrs-ed

4a&émwldwrmhﬂmhmaﬂwa (Exampdfr ©%ﬂhﬁlrﬂam*@M1d-h are heated for 3 13 hto

g}%@%@%‘%ﬂ@@w d&’%r ys

ﬂﬂrh

|on

PR soRaas

{o¥le

opano

fvﬁle(—)aﬂ%c? 25 ml

fol |l owed bt aétetate ffor: dt@ﬁﬁc&&ﬁ@neﬁ and IilterBB’R:d WBé}'ﬂimng]amacma% cfs‘fheh‘m)ata

9. 32 (s
(s,

[err]H-NI\/R(1

7.80

(

( MrH) [ etpt(GE8Y9, )=9.BXAPMS (W+H)* =371.
4- (1-Chl oroanilino)-4-(4-pyridyl methyl)pyrido[3,3-d] pyridazine In the

manner described in Exanple 73,714 ng (5.03 mmol ) phosphor us pent oxi de,"

ourid; &

on dou

B

LI T W N0 NN O A e R P
W%&tﬁﬂ}ﬂﬂ%&ﬁ %ﬁfmmﬁﬁ% Z:e?’igfkﬁ% g;ﬁe ﬁéﬁb

° d,
g A

FAB

894

ng (5. 04 mimthe dametriaphaniwitt DMHEUdledraatiag), 3iohawiacd cOmpoumis are prepared:

4-chl oroani line,

1- (4- pyri dyl met hyl §

convert ed

t[err] (G ad[err])=g8
acid-[4-(4-chl
N err] atnosph

2- benzoyl -

to titl¥gT

o

dgl a solution of 500

and 300 nmg (1.26 mmol)

. 3H. - pyrldoLB
ound M. :

il no) pht hal azi

FAB N@-%-thl)[err?{
I

A 4

is

4-d] - yri dazi n-4-one (Exanple 75.2)
220- err]C, HPLC:
8. Exanpl e 77: rac Benzoic

n- 1,

-

(1.29 mol

(pyridin-4-yl)methyl

)

ester

Under

4- (4-hloroanilino)-1, 2- di hydropht hal azi ne-1-carbonitrile in 13

mM THF is
nmol ) | i t hi
Then 2.13;
i s added,

|

B4 et

um bi s( 1
m(l M
stared 1

th 1.94 m (1 M

[ T\hyIsHyI)am
,J'% F, 2.13 m)
or 3 h, and the

in THF; 1.94

de at -7Q[err]C
freshIMv’dl stilld
splu on poured

ﬁ”a

sti
=éi%4 pyr
on ice

LAr'ai’

red for
dinecarb
nat er. Ex

7 g‘!‘B M3 |

f“H‘g%yde

traction

with Acet d
PCT/ EP98/ (
col utmm chi

BB was
)0764
omat ogr a

conpound:
The starti

mp. 18

hi ng Hbrlne dl

Ry

t
3#185 C, t

LHC

ng mate[lal |s prepared al

ryl ng @Na! err|
| e o
err Grad[q\m]‘

s foll ows:

L1440

S0

8.1 ->2:

=8. 4: FAB
77.1)

7.1 WO

-86 -
l) yield
VB (Mt

HH35958
and |
the title
H) + =461.

i
{
i

1- (4-Chl or
(prepared;

and 20 g (157 Mo

mn to 65
taken up i

NaHCO er r] 'seligtidpaocang BHPINE.t Ihgr@d;go?

times with di chl or onet hane/ net anol

|}err]C

F?§hin£

(Na[err]SOerr]),

to crystal léx'amsie 78:

)] }JIIL trat Z11

hal azgrre
), 4 o

Re'crude: product

t he

and evaporated t

]
OU ‘U ULE I IO

i nel

nmanner

ST

| ot der

e A~ n

i s | tered ofI wast e

Mé?%%d@ﬂaﬁﬁsﬁﬁr@*ems&ﬁ@t ed three
t he organi c pha-

o a residual vol

630 mi

ume of

I aLT I
E’!(é\rrpl el
ntdotlt"aﬂbl
d with et

d \Ali’h cat
LI g il @ o g

678 1)
for 30

her , i

ses dri

=50 nm,
1-{3-Acsivianilino)-4-{4-ovridvimethyl phthalazine (A} and 1-I{2'-methvi-

ed
| eadi ng

1.3’ -ioxclan-2'-yil-anilinol-4-(4-pyridvimethyl pnthalazine (B)

A mixture cf 258 mg (1.00 mmol) 1-chioro-4-(4-pyridylmsthyl)phthaiazine (Example 574.1)
and 537 mg (3.00 mmol) 3-(2"-methyl-1’,3’-dioxclan-2'-yl)-aniline (A. Bader Chem.) is stirr

for 2 h at 50°C.

dichloromaty

romethai

R o~ P o=y 3] = -
matogranhad on sifica gl (810,

1ane. The aguecus

Tha crganic phas

=hass is then separated off an
2 is driad {(N2,S0.), concentratad

The melt is cecoled and stirred with 10 mi 20%6 K,CO5 solution and 30 mi
d extracted again with dichic-
by svazcration, and chre-

2 acstate —» acetate/CH,OH 100:7 ~» 12:1). Fracticnaiad



zation of the title conpound: mp.: 211 [err]C, Anal.

cal c. (-C] er W3 $N[err] Cl) C 65. 76% H 3.94% N 16.43% CPCTEPS¥H764 ound
C 66.02% H 3.92% N 16.53% Cl 13.51% -82%.2)
2- Benzoyl -4- (4-chl oroani | i no) -1, 2-di hydr opht hal azi ne- 1-carbontril e Under

N err] atrmsphere first 164 ng (1.2 mmol ) anhydrous al um' niumchloride is
added to 12. 4 chl or oani. e I n

di chl oroma'F'Hﬁ 2 ff"iﬂ pg&g%v%ygpra e pradygt @9@9@%?)’& HVIyé?l%/ﬁrgtéaerde
Finall'y, o8} °€93PEC =rBe By e+ =8ggled under ice cooling
and sti rre%zfor 3 h at g‘l’%ﬂ? 2‘3@ ensi on i| se( oured onto 0.6 ni wat er ,
filtered ocaphnga@ﬁéqﬁw‘mmmiémr aam ier pals. leagsdormgystallizationof BoHPLRg eht anol

yi el ds pur +2Q45202[ err] C; Anal . calc.
(derr] H[ R %’?‘?Tﬁpg@%ié@. Yok Fopbith3 g%ﬁ N 14.43% C 9.16% found C
68.03% H 3.59% N 14.22% C 9. 42% Exanpl e 73:

Eatz:[lj- E;\l/;)(lgl oroEgi i pg)ghtﬁh&%a&i n- 1-.. _(a_ XI’I dﬁr! 4;£ jl, )Jm;lt ﬂ%‘}\%l 100 ny

aci d- (4- (4aGhigbaan 2l rhirsremiribedraide = 3Mih]CHLD!) & Mixéd With-a suspsehkmh ot'-le.t‘!erg in
2 mM dioxane, 1 m nethanol and 1 mM water are saponified with_ 9.

(0.235 mo(0.5¢ mrbdluityrarlesd- a@aibtmyawr@)r‘é(‘@-mcéﬂmqteylbphtha@zlm ﬁﬁ@"&&;%%@fa
s filter ef’ .fcf;zch!crcmepnarji%u ZL‘%J 3 g’r‘mﬁé‘?’a{\@%&%w FRE T simafSmixture lﬁg%ﬂ e
72: The foll ounds “ar s sane nmanner as described in
t hi s di scl signd éor ‘esipetﬁal Ing dlahldrhmeﬁ)memrmse eethen deeshtbd raridrtbe Gutiecasidsi-

Eg-ﬂzggg; gé%ﬁurred Bk “,/."1?159 and 5 mi sat. NarCG; solutinn. The rasu iimgge}sper‘a on is fil-

[err] 1Y 984 BBRE8sizus washed with THF and discarded. The THF phase is separated and

PCT/ EP98/ 00764 - 88
gried (Ma,50,), concenirated by svaporation, hromatc:craphed (»..}i'(...m: axLatate!’GHﬁh 40:1

— 13:1) and tifie ¢ und srystailizad from acsionitils/mainanct m.p.: 248-248 °C;
HPLC: tmot(Gracs.ap)=3.8; TAB MS (M+H)* =3817.

Example 72:

A: 1-(3-Chicronhenox)-4-{4-oyridvimsthylphthalazire

Unde: exciusion of air, 200 mg {0.78 mmol) 1-chlore-4-{i-pwridvimethyliphthatazine (Exam-

ci2 87TALY), 175 mg (1.25 mmel) K00, and 120 g 0.34 mmoi) 3-chiorophensi (Fluka) are
neatsd N2 o DVED fer 3 n i3 3052, Tha raaction minvire i3 districuted Detwveen 20 mi wa-
tsr 2ad 20 ™ sihyl acsiate, and the aqueous phase sasarziad and extractad with 2 portions

of ethvi acetais. Tihe 2rganic prase is washad with walar and trine, dried (MgSQ,), and
concantrated by evapcraticn. Thne residue is dissolvad in = 153 ml THF, pracipitated with
n3zanse, and fitarsd. Title compeund is chtained from the svapoerated filirate aftsr chroma-

egrapny (8iC,; ethyl acstate/CHLCH 4:1): m.p.: 143-143 °C; HPLC: tpet(Grad ¥=8.9;

20-1C0

The following ccmpeunds ars pracared in the same manner:

o i
Y 1
HESEY >3<" NENEN
"\‘\\-./L‘\\/ .. S, P)! 2N s J
)
o g



Manuf act ur eqsy ogl3e64a] Fl uka; [err] Bayer; [err] Merck; [err]JRDF al s;
[err] Maybridge; [err]Butt Park; [err]CN; [err]Aldrich. ll(l%f@gﬁmfgst

for activity against Flt-1 VEGT-receptor t\#3osine ki nase. The test is
conducted using FIt-1 VEG--receptor tyrosine, as described hereinabove. The
| Cerr] values determ ned are given belc, insofar as they have been

accurat ely ERERpET" m.p. | HPLC FAB M3
H-X-Y Y [°C trr (Grado-oe) | (M+H)*

728 @C! O.Ci 207-208 | 8.8 348
i
H-0 ¢ =07

72C - o~ | 175-178 | 8.5 328

I
§
O
|
0

72D ey O,O.q 184-186 | 8.1 344
; "y
S j |
H-0 t | —O ;

g, ) ) - ~
| 728 ; {fwal ! et | 204-206 | 9.5 | 364
: 1} ' B
| ’\/gj 3 'Jj

Y N st B
M-8 y] =T
! ;
-

Manufaciurer: 'Fluika

Zxample 73: ; 8-{4-Chloraaniiing}-2-/4-pvridvimethylloyrido2 3-dipyridazing
Under N atmosgnera, a mixiurs of 1.19 g {8.38 mmol) phesphorus pentoxide, 11858 g (8.4

mmol) trigthyvlamine hydrechicride, and 1.072 g (8.4 mmol) 4-chioroaniing is heatad for 3

o ) Palatal s T o [ S N I T RIS s A JURTRR P S T R PO :. -
min to 200°C. Then C.8% g (2.8 mmel &-{d-oyridiimetnyh-. 81, -ovride 2, 8- dpyridazin-S-one

i3 addad (o the mait, and i~is o sl oo o A 200°0. Aftsr cocing, e mwlis sken upin
23 ml dichloromethans, 17 miwsiarn, 2na § miosal. Mg soiution, and tng Si3anic onNasa is
ov gvazeration. Column chrematograpn
(Bi0,; acatals/CHOH 8011 — 23:1) and crysiallization from acsicnitriie/matnanci yieids the
titie compoun = Anal. cale.(CyHasNsCl) C 85.81%, 1 4.08%, N 20.14%,;

found C 8873, M 4.3, N 20.71%; FAB MBS {(M+H)* =348,

n-
3
ue)
o
)
o
18]
i3
%)

[+]
@]

ine starting matarial is orecarad as feilows:
73.1) 8-{Pyridin-4-y)-[1lpovrindin-3.7-dions
To a susoensicn of 20.27 g {12C mmoel) furci3,d-Hlpyridin-5{7 A)-one (for eregaraiion ses

Synihesis 1357, 113) and 14.13 7l {180 mmoi) 4-pyridinecarba.deryde 129 mi methanol

and 75 mi athyi prepionals, 27.8 i (120 mmel) o7 a .4 M solution of sedivm mathviaie in
{

iv
i"L
“2
Z
wn
[47)
iz
3
[ ¢
i
=
&
W
is
3
a
2

mathansdis adde and My atmasspehers). The mixtus 2 is heatad

for 13 min to BT and than for 2 h to raflux tamperatura, The suspension temporarily goes

=gy




WO 98/ 35958 PCT/ EP98/ 00764

- 89 -.
([errlM
5

0.23
8

0. 97
14
0.52
0.21
20
0.41
23

0. 666
32D
0. 793
39
0.211
44A
0. 234
3. 49

WO 93/35958 Tjt|e conpound from Exanpl e PCT/EPYSM0r§4
l1to 4 .84 - 0.1 to 0.26-
0.21 6
7 0.64

0. 33 9
into solution before gsolid forms again. After cooling, 120 mi water isyagded, before stirring,
filtering and washing ;he product v91h7\§ater. Further product is obtair%@&egfrom the filtrate

by acidification withScetic acid: FABR MS (M+H)* =225. 3.73
: 0.5 21
0.18
73.2) 8-{4-Pyridyimethvl)-.6H.-gyri ,3-.d.Jpvricazin-5-cne (A) ands- (4-pyridvimethyl)-
32B 1
7H.-pyrido[2.3-.d.Ipyridazin-8-oned8) g 32F

A suspension of 8.735(38.8 mmol) 06-&qayfdin-4-yl)-[1}pyrindin-S,?-diora%in%l hydrazine
hydrate is heated fo1r3 h 1o reflux. The suspension goes into solutiop tgmporarily, then cnce
again a solid precipi it&s out, wmc% ;g %lzered off after ccoiing to RT, gégﬁ%d with watsr 2nd

\Mh&3ARDaBEd. Fractionated crystallization from boiling methanci leads o mixtures of A

PCT/ EP98/ 00764

and B. Column chromatography (Si0;; ethyi acetate JOH-D 99‘ 18:1 ~ 7:3) and stirring in
boiling methanci vields A followed by 8. A m.g.: 248-248 °C; TH-PME ( M80-de) 12.83 {3,
HN), 8.13 (dd, 1H), 8.58 (dd, 1H), 8.43 (d, 2}, 7.85 (dd, 15, 7.29 (d, 21, 4.38 (s, 2H;
NOE on signal at 7 29‘“’"“”) Anal. cale.(CratoN.O) T 85.34%, H 4.23%, N 23.52%, found

C 65.2%, H 4.3%, N 23.5. B: m.p.: >280 °C; "H-NMR {DMS0-45) 12.82 {s, HN), 8.04 {dd,
1H), 8.46 (d, 2H), 8.33 (dd, 1H), 7.86 {dd, 1H), 7.30 (d, 2H). 4.34 (s, 2H; NOE on sinna! at
7.28°79% and 8.33"%%; Anal. cale.(CisHioN.Q) C 85.54%,  2.23%, N 43.32%; found C
83.2%, 4 4.3%, N 23.5.

Exampls 74: 8-{4-Chicroaniling)-S-{4-pyrigyvimethviinvrice i 3-digurtdazins

In the manner described in Example 73, 1.025 g (7.22 m~.:2] zhoscherus senioxics, 0.584
g (7.22 mmoi} tristhylamine hydrochioride, 0.821 g (7.22 mmcl) 4-chlcreaniiine, and €. 2
{1.8 mmel} 5-(4-pyridyimethyl)-.7H.-pyrido{2, 3-.d.}-pyridazir;-a-one f=xample 73.2) is sen-

vertad to title compound: m.p.: 186-197 °C; Anal. caic.{C.;H.NsCl) C 85.81%%, H 4.06%, N

20.14%, found C 65.5%, H4.1%, N 20.1%,; FAB MS (M-«-; T =343,

Example 75: 1-{4-Chlcroenilino)-4-{4-pvridvimeathvilovrds i i-diovyridazine

in the manner described in Example 73, 714 mg (5.03 mmoi) pnessherus pentexice, 884

rng {5.04 mmoel) triethylamine hydrechloride, 843 mg (5.04 mmol) 4-chlcroaniline, and 3CC
mg (1.28 mmel) 4-{4-pyridyimethyl)- 2H, -pvradu[u,.,- di-oyridazin-1-one is converted o tile
compeund: m.p.: 227-228 °C; HPLC: tRe/Grads_aa)=8.1; FAS M3 (M+H)* =343

e stariing material is prepared as follows:

1

*i



44F
11. 4
46

0. 188
50
1.04
16

64
2.4
67D.
0. 44
67H
0. 328
0.742
72A
0. 284

WO ?8/35958 45 0.624 . ; 0. gjg PCT/EP98/00764
0.349 ~ -85- 47 -
48 0. 549 _
0.195 53

75.1) 6-(Pyridip: -£@)-12]pyrindin-5.7-dione . % 57

in the manner described in Exappd®73.1, title compound is prepgeed from 4.44 g (32.8
mmel) of a mnxt@?é?’of furof; 3,4-%9wa-1 (3H)-one and furof3, Q-t@gdm-aﬁ H)-one [for pre-
paration see Carb (FChem. 84 (1986), 1031} and 3.1 m! (32.8 rhmid]) 4-pyridinecarbalde-
hyde in 26 mi methanoi and 16.91' rglleSthy! propionate with 6.1 mi ?qug mmol) sogjgm

methyi® 5.4 M in methanol: FAB ARS (M+H)+ =225. 1
1.27 72B
72C 0. 747
75.2) 4-(4- Pvndyimeth\;i) 2H, DQvnégl% 4-.d. Ipyridazin- .-or‘a %E' 1-(4-pyridvimethvl)- 74
3H. Dvndol%.- d.Jpyridazin-4-one (B) 1 76

0.47 1
268 g (12 mmo?)pé -{pyridin-4-yi)-[2}pyrindin-5,7-dione in 12 mi r“fdra__,ne 15’3 ate | m ﬁeafu
for 3 i to reflux. After cooling to 5°C, the mixture is filtered off, washed with watar and ether,
and dried. Column chromatography (8i0;, applied as ssiution in dichloremethana/methansh,

Vo

aluent: toluense/isopropanoi 19:1 — toluene/isoproparolfiH(ag) 50:12:0.25 — 86:20:0.5)

and crystallization from isopropano! yields A foliowed by 3. A m.p.: 238-237 °73; THANMR
[DMSO-ds) 12.8 (s, HN), 8.32 (5, 1H), 8.88 {d, 1H), 8.47 (&, 2H), B.0B (d, 1H), 7.24 (4, 2H),

4.43 (s, 2H; NOE on singlet at ©.32); FAB MS (M+H)* =239, B: "H-NMR {OMSC-dg) 12.93
(3, HM), 9.45 (s, 1H}, 9.00 {d, 1H), 8.47 (d, 2H), 7.80 (d, 1H), 7.33 (4, 24), 4.34 (s, 2F; NCE
on doublet at 7.80); FAB MS (M+H)t =235.

Examgpie 78 4-(1-Chiorcarilinn)-4-{4-gyridvimathvlpvridol3 4-dipvridazins

~ 8

in the manner describad in Zxampls 73, 714 mg (5.03 mmel) phoscherus catizkias, 834
mg (5.04 mmol) triethylamine hydrochicride, 643 mg (5.04 mmol) 4-chlerocaniiing, and 3CC
mg (1.28 mmci) 1-(4-oyridylmsthyl)-.3H.-pyrido[3,4-¢]-pyricazin-4-one (Zampls 73.2} 55
converted te title compound: m.p.: 220-221 °C; HPLC: tret(Grads.40)=5.3; FAB MS {M+)*
=348,

Example 77: rac Benzoic acid-ld-/4-chloroaniline)phthalazin-1-vil{ovridin-4-vi\msthyl 2siar

Under N, atmosghere, a soluticn ¢f 500 mg (1.29 mmol) 2-benzoyl-4-(4-cihicr2aniing;-1,2-
dihydrophthalazine-1-carbonitrile in 13 mi THF is mixad with 1.84 mi {1 M in THF, 1.64
Mol 1ithium-‘cis(t"meth\, silyllamide at -70°C and stirred for 80 min. Thsen 2,13 mi 11 Min

--, - ,—.

[

1) freshly distiled 4-oyridinacarbaidehyde is added, stirred for 3 1, and th

i3 m
saittion pourad on ice wetar, Extraciion with Acetaie, washing with brirs, drying (Na.ST.)



82B 0.774 82E

2.5 .WtHPR&3&SBer conpounds, insofar as they were nmeasur BET/ERSB/MEEUr at.e
| Cerr] values were determ ned, but thes_e8é|§ual ly lie above 1 [err]M
Exanple 81: In vivo activity in the nude nmouse xenotranspl ant nodel (A-431
tumours): Using the test system described in the introductory section, -
tumour volunmes are neasured with and wi thout adm nistration of the title

conpound fargnedixanphmniat¢gressio(Si0g itinenabestpne BHlasu2:éhyald the titecompolnaut on
Day 5 after tunour toranégl antatjon, and thereafter tw ce a week, until the

final neadlPedddr881ChHE eIRat (a2 100)=Bre BEARIME MpB)" 266G ter the start

of treat ey atafing ntbARiS pRb8rddSftoays: dose. Exanpl e 82: The foll ow ng
conmpounds are pre%ar ed as g@?cri E‘%ﬁ bel ow. WO 98/ 35958

PCT/ EP98/ 00764 o _ -92 - [err]
A R err] F741)q-(BEhigreaniine)ontimifzing ] C. Rlerr]= 4-OCH err] D Rlerr]= 3-Cl

E Rerr] & 3;:Ck . atLon of, = . ,
5 (4 ohl or B FEREToh soRBRORRERRR Blesired Tomohthalsrons i the oty dpepie
par a- chl orujder Bxsmbist 8761 )dnd2W0F Q57 mmol) 4-chioroaniline are heated in €30 mi n-butanol
3-chloro- 4, P SR AR YHIY Sodudt | MBSy oRYRASEA W &Y, Saker it 21 ai

chlorcmethane/methanc! 9:1, and washed with sat. NakHCO; solution and brine. The ague-

- cus ohasas are sxxractad three times with dichioromethane/methanol 9:1, the organic pha-
ses dried Ma,80,), and avaporated i© a residual volume of » 50 mi, leading to crystaili-
< ¥

zaticn of 2 Htls compound: m.p. 211 °C; Anal. caie.(T,HoN:Cl) C 88.78%, H 3.94%, N

18.43%, Ci 13.88%; found © 88.02%, H 3.52%, M 15.53%, C1 13.81%.

7.2} 2-Banzovi-d-(d-shlorsanilino)-1 2-dinvdronhthalazine-1-carhonitzile

Under N; atmosphere, first 164 mg (1.2 mmoi) anhydrous aluminium chicride is addad to
12.8 g (48.3 mmol) 1-{4-chloroaniling)phthalazine in 82 mi dichivromethane, followed by
12.3 i (88.8 mmal) rimethylsilyl cyanids. Finally, 11.5 mi (38.6 mmol) benzoyi chloride is
added uncer ice cocling and stirred for 2 h at BT, The suspension is pourad onte 2.8 mi
yater, lieved off, washed with water, anc arled. Mixing in 150 mi boliing sthanc! yields purs

{150 TI0) © 53,3136, H 3.81%, N 14.43%,

i~ LR VAR ™ an : X+ LA -~ Z A ] o34
9. 1 8% found S QG.GEQ’O, s, o, M -'!‘...i?.‘.?::, 1 5.429%.

Txamois 73: racid-{(4-Chiorcaniiino)enthalazin-1-wil{ovridin-4-viimathanol

12C mg (3.214 mMol) of rac benzoic acid-{4-{4-chicroanilinc)phthalazin-1-yl}{pvridin-4-yl)-
nyl a3izrin 2 mi dicxane, 1 ml methano! and 1 mi water are saponified with 8.9 mg

£y

{0.23%2 mmci) lithiumhydrexide monchydrate. After 18 h, the fitle compound is filterad off:

m.o. 196-187 °C, FAB MS (M+H)" = 383

ne foiewing stmaounds are preearsd in the same manner as described in

thig discicsurs, aspecially in the Sxamzies mentioned nereintafore and harsinafter



par a- chl or @ambs/s33esi s heated in a sealed tube for 20h to 130{,‘?{‘ ,1,&/00?;4 er
cooling to RT, the solution is concentrated by evaporation e resi o

diluted with 100 M CHerr]Cl[err] and théf-extracted with 100 m sat.
aqueous NaHCJ err] solution. The organic phase is dried over MgSJ err],
concentrated by evaporation, and the residue purified by flash
chromat ogr aphy (FC) on S|I|ca gel in CIwEerr]CI[err]/met hanol 19/1. The
title conmpound is obtal ned: m p. 19687 199[err]C. [err]H NWR (250 MHz,
CDCl[err]) [err] = 8.45 (s, w de, ; 7.55 (d, 2H);7.25 (d, 2H); 7.10 (d,
2H); 6.20 (s, W|de 1H); 4.25 s, " 3 (s, 3H); 2.10 (s, 3H. ES-Ms
325,327 (M+H for [err]Cl and [err];(;?k) Preparation of 82N =

3- (4-nmet hyl ani |i no) -4, 5-di met hyl - 6- (pyridin-4-yl)-ethyl pyridazine (Rlerr]=
para-net hyl): The conpound is prepaged fromO0.070 g

3-chloro-4, 5, di met hyl - 6- (pyri diff- 4]yl ) met hyl - pyridazine and 0.129 g
par a- net hyI aniline in the mannéxdéscribed in Exanple 82A. Title conpound
is obtained after FC in CH[err]CI/lVEthanoI 19/1; mp. 63-70[err]C

N

[err]H NVR (250 M, CDCI[err]) 6 8.45’£s, wi de, 2h): 7.45 (d, 2H); 7.1

("d", wde Hé 6. 10 mde, 1H); 4.25 (s, 2H) » 2.30 (s, 3H); 2.15 (s,
3H): 2. 10| FE@MElS) | ESr RE05 (M+ H). ’v\_ghg,sf’%%s
PCT/ EP98/ D0764 ' -93 -

Preparati ppgaf 82C - |

3- (4- met hpxyani | i no) - 4*"35~d| n%d, W 6- (pyri dj —;Q yll \jhyl pyridazine (R err]
= par a- nef hoxy) : Thel co s prepared fro }rin ‘@7{; g

3-chl oro-4, 5-di mathyll (pyrlqin 4-yl) met hyl = %yrlgqm ne and 0.129 ¢

par a- met hpxyaniline ih the manties' described in Exar‘rp"T:e 82A. Title conmpound
i's obtained_after FCin CH err]Clierr]}/Methanal mm [err]H NVR (250 Mz |

CDCl[err])7®Ferr] = B8.45£0% 2Hy; 7.45 (d, 2H); %o (@, 2H); 6.85 (d,
2H); 6.05{ (s, wide, 1H); 4;_25" N,\ZH) 3. 80 (sws 230 (s, 3H); 2.15
(s, 3H):; P.10 (s, 3H)|BSUNMS732% (MiH). Prepdr at on? ofaﬁéD_
3-(3-chlo oanlllno) 4 5-di rrethyi 6- (pzyrldlin 4-yl) et hyl pyridazine (Rlerr]
nmet a- chl oro) The co|n'oound IS prepared stiarting from0.070 g

4
3

3-chl or o- 47%=di net hyI|r6 (pyet -4-  yl)net hyl pyngdqzi ne and 0.153 ¢
met a-chl ofoaniline injthe lTan described in hrrpilse _82A. After heating
for 20 h Lo 130[err]q},$4*§'nr\ffﬁaht Qquanti t es.gf 3-CHD BT 0- 4, 5- di net hyl - 6-

(pyri di n-

yl met hyl pyridazine are still priesent (TLC). For th| S reason, a J

further 07353 g neta-chl orgaglllne S augeu and_peated_Tor _anotner 24 1o
d

130[err](1 Processing is if the franner scrlbed for Exanple 82A. Title
conpound |s obtained after” F,Cf%g ~TGH err]CI/rrethah,QJr*\iel‘\]; m p.
164-167[efr] C. [err]l—l—M\/R(ZSO VHZ, CDCI[er]"")"‘ [err] "=F8.45 (s, wide, 2H)
7.70 (t, rll—J) 7. 45 1dg 1H); 7.25-7.10 (m.'zl-m 7.00 (dd__1H): 6.20 (s

wide, 1H)}74E25(s, 2H): *"ME\(S =3H); 2.10 (s© ﬁﬁ)\_ ESMS 325, 327 (M+ H

H

for [err]Cl and [err]Cl). Prepa\ratlon of 82E 4 rk
3-(3- methylanlllno) 44,5-411’ yE a’{pyrldl‘=41.m pyTidazine (R err]
| | >
| 787 @) O
| !
,‘ M‘}m O/Lw
> H o~ i
:»ez.\s/\“'” 5 — BN
783 | :
! -, kY -~
L AN 7 NH —A Y A
' =/ s =/




met a- met hyl

3-chl aro- 4}

met'a- met hyl ani | i ne | n t he manner descri beggi.n Exanpl e

-5-(pyridin-4- vyl)ne

The corrpound is prepared starting fromO0.070 g

t hyl pyri dazi ne and®CQJ/EF28/0¢y64
82A. After heating-

for 20 h to 130[err]C, siginificant quantities O 3-chloro-4,5-dinethyl-6-
(pyridin-4-yl)nethyl pyridazine are still present (TLC). For this reason, a
further 0..129. _neta- 24 h to
130[ err] C| 7BHocessinglis in 8, manner depcri be Exanpl e 82A. Title
conmpound of about 90% purit i obtai ned after

CH err]/Cl[err]/ met hahol-{ PR8N e | B & Z, CDCl[err]):
[err] = 8145 (d, 2H); 7.70 (t, &y 7.80{ (s, 1H; 7. 410(m 4H)) ;

6.90 (d, 1H); 6.15 (s{ ;wide, 1H; 4. 30 (s,13H; 2.35 (s, 3H); 2.15 (s,

3H); 2.10{(s, 3H), ESI\/BBOS(M+H) WD 98/ 35958

PCT/ EP98/ (&4p2 's) 0 - 94- THe
starting material is prepared, asiiol B2. 1) ,& !
2H- 3- Ox0- 4, 5- di net hyl 1 6- ( pyPdy 4Ny nethylpyr| fie NT~a sol ution of |
26.1 m dii sopropyl am ne i m THF 124 M okagJ1. 67M sol ution of butylt
lithiumin THF is addeddiNo[err]C At %20 t-a‘i‘éO[err]c a solution of 19.3
m 4- pi coli-Re—i-A-200——FHF—i-s—t-her—added—drepw-se—anrd—st+rrea—for—66—mn—
at -30C. Td%he yel | ow sol utiln, a solutioh of 10 d mal ei ¢ aci d anhydride |
in 100 mM |THF i s then|added pwi se at -7BC and equently stirred for 1
h at -78Cjand for 2 hjat RT ~THe reaction mxtureigs t hen m xed wi th 500 m
2N HCI and washed twi ¢c# cet@te. The AGHEINS bﬁas Hs then
concentrated by evapor at| on the pH adjusted to alkaline with 2N NaCH, and
washed agampiktwi ce wi th acet at e“* The aqueous sol uti on.ns then acidified !
again with 2N HCl and|conc i, dK[Qy evapor at i om\T nge resi due |
obtained ifn this way (s fllte ed%it silich gel a(”CH{erF]G@Terr]ll\/em 5/ 1),
and the materi al obtap r]H-NI\/R(250 M:I;q“fGDCI[err]) [err] 3.20
(s, 2H);!1.95 (s, 3H):%1.20 (s, 3H). ES—I\/S 2350 (M + H)) processed without!
further pyegfTTariom ATSplatton-of 2 g ofThe uae product obtai ned
above and|{’T1 m hydfazi ng” hydrate in 2 nt n- bl.{f andl is heated under i
nitrogen ffor 2 h to 12Q[ £r coollng__t;_ ~phe resulting enul si on
IS concentrated by evapbratlon mi ‘xed Wlthla "l tIe wat er, and then |
extracted e-tTmesTwth FesrCHertr- AL amr\, ptrases—are fTttered
vi a cottonwdol , conce1trai()§$(fy évaporatloh an >ty Tesul ti ng yell ow oi l f;
di ssol vedijin CH[err]CH[er \,a;hd.,prem pitated wi ,gopropyl ether. The ,

title compound is obtaFeéd in tHe ° rom of wh‘"té crystal s. [err] H-NI\/R (250
MHz, CDCl [-et+})+—f-er+—8-55—(dd-—2H)y—7 10 (d—2H—3-95—{-5—2H—2-15
' Sy e B 1 . 1 ) . :
(s, 3H): 2780 (s, 3H) ES-! 216 (M+ H. | 82 2)55\7/ _-
3- Chl oro- 4, 5-di net hyl } FGFS AN, | ’n 4-yl) pyri dazi ne\\tﬁgsoj.utl on of 0.700 g of:
title compound from 82N n 134 POCI[err]f |"§'* eateddor 3h to 120[err] C.
For processi J cewat-er—and
the pH adj @8Fed to al kal i fevgEth 2N NaCH before esfig:actlon three times witjh
CH err]Clfjerr]. The cpnbi ned organic . ;
g S |
AT | Ly AF
H,N - — N -
e F;::
Manufacturers: 'Fluka; “Bayer; “Merck; “JRC Flucrochemicals; “Maybridgs; “3ult Parlg
ICN; *Aldrich.
Example £3: Test for activity acaipst Tit-1 VEE=-racagtor tyrosing sinase.
ne test is conducted using Fit-1 VEGF-rscector tyrosing kinase, as described nersinasove.
The ICs valuss determined ars given belcw, insotar 25 thay nava teen accuralsiy

recorded:



phases are_f | t hrough cottonwool, concentrated by evaporation, and

t he resi dug%)h#/ﬁlggd by FC on silica gel in the el uent syste"r’ﬁT’EP”/om“
CHerr]Cl[err]/nmethanol 19/1. The title c@gpound is obtained in the forntof
brown crystals: [err]H NVR (250 MHz, CDCl[err]): [err] = 8.50 (dd, 2H);
7.10 (d, 2H); 4.25 (s, 2H); 2.35 (s, 3H); 2.15(s, 3H), ES-M5 234, 235 (M +

Hfor [err]Cl and [err]Cl). WO 98/ 35958
PCT/ EP98/ 00764 - 95 - Exanpl e
83: rac BenzoiC  Title compound from Example ICso (uM}

acid-[l-[4-(4-ch|oroaniI|no)phthalazin-l-yI]-3-(pyridin-4-y|5propy|} ester
Preparation starting from 2-benzoyl -4-(4-chloroanilino)-1

, 2-di hydr opht hal azine-1 -carhgnitrile and 3-(pyridi n-4y. i onal dehyde
as described in Exanpl e 77quglds the title conmpound: Eﬂgbﬁg9€wﬁkb[err] =
495 Exampl e 84: 1-(4-Chl@roanilino)-4-[3-(4-pyridyl)@apyl]-phthaall azi ne
Hydr ogenation of rac benzoic
acid-{l-[4-(4-ch|oroaniIiné)phthalazin-1-y|]-3-(pyridifﬁ%ﬁ yl ) propyl} ester
yields the title conpound 7 Exanple 85 : Soft capsul eso¥¥0 soft gelatin
capsul es, each conprising as active ingredient 0.05 g of one of the
conpounds of formula | nentioned in the preceding Exanﬁﬁ%%, are prepared as
fol |l ows: Active ingredignt 250 g Laurogl ycol 0.97 2 litres
Preparati on process: The cul verized active ingredient is suspended in
Laurogl ykol [err] (propyleri® glycol laurate, GaltefosseO£ A , Saint Priest,
France) and ground in a t, pul veri zer to produce a pabghgle si ze of about
1to 3 [err]m 0.419 g portions of the mxture are then'introduced into
soft gelatin capsules using a capsule-filling machi ne. 0.82Exanpl e 38: Soft
capsul es 5000 soft gelatiq capsul es each conpri sing ascqﬁ;ive i ngredi ent
0.05 g of one of the conpounds of formula | nentioned i1t he pr ecedi ng

Exanpl es, are prepared as 1fgol | ows: Conposition Activeé&.dingredi ent 250 ¢

PEF 400 51litre 19 473
20 0.5
21 341
22 213
23 1.513
24 5233
32A PR 24
323 1
32D c.4
32F 0.733
37 3.134
233 0.251
42 c.2H
43 8.07
447 0.277
4432 £.221
44.3 0.C42
440 0.317

<3
in
s

448



Tween 80 litre Preparation process: The pul veri zed active
i ngr edi ent “f%”ﬁ?gﬁ’ended in PEG 400 (pol yethyl ene glycol wRHEHIEE7E4

bet ween about 380 ‘and about 420, Fluka, Septzerland) and WD 98/ 35958
PCT/ EP98/ 00764 - 96 -

Tween 80 (pol yoxyet hyl ene sorbitan nono-ol eate, Atlas Chen1 Ind., Inc.,
USA, supplied by Fl uka, itzerland) and ground in pul verizer to
produce a particle size of ‘"about 1 to 3 [err]m O. 43 ortions of the
m xture are then introduceddinto soft gelatin capsul esiyging a

capsul e-filling machine. Exampl e 87: Formul ation in_Klucel: After

m croni zation, the conpouﬁﬁ fromExanple 62 is for mul a8-885i n aqueous Kl ucel
HF  (0.5%, active ingredgent (free base) being presefgspn a concentration
of 7 mg/m . Estinmates of particle size lay at a nmean of about 5 [err]m

within a range of about 3470 12 [err]m -97- 0.188 \What is clainmed

i:ir] 1. The use of4§ conmpound of forrmula I, 0.549
50 0.185
X 1.04
58 1
57 16
58 7.3
84 0.807
83 2.4
878 ¢.338
870 0.401
87E 0.44
87 1.2
87 0.515
B7 3 0.328
273 1.2
3z 0.742
TRA 1
78 1
72A 1.27
728 0.284
72C 0.747
720 £.583
72 1.2
73 0.367
74 1
73 1
73 3.2



wher ei n

Rerr]”

I *

the two

(i) are | ower alkyl

W od/Ssofg t 0 2,

t er m nal

subformula | **

two of the ring menbers T[gpg],

the oth
and T[e

-908-
hydr oxy

imno (-
or thia;

ers are
rr]

in

Gis |ower alkylene,

or

car bon atons,

A B, DB83nd E are,
CH, with the stipulatlon t hat not

nis O0to 2,
ii) toge
[erE]) %
or

T[err],

mis 0 to 4,
ther forma brldg

RCTEPEES!

and
mul a

the bi ndi ng bei ng achieved vid

[err]

(iii) together forma bridge in
wherein one or
Tlerr] and T[egrdz4are nitrogen,
each case CH, and the bi ndi ng is achieved via T[err]
i ndependent |y of 2éne anot her,
nore than 2 of these radicals are N;

| oner al kyl ene substituted by acyl oxy or
, - SHfrethe]otie@r, car@lﬂ[ueds ins®far asGHpe mefz hdasumdand a@ratet IBiavajues-Wyeresor

and

N or

oxa,

NH- I is,H. or |ower alkyl; X is imno,
%fer%nea Euzwﬁese L.SL)éHS/ lie agove NP y
Example 31: In vive activity in the nude mouse xenotransciant model (A-431 tumours):
Using *he tast 3ystam described in the intreductory secticn, tumour volumes ars measured
with and without adminiszraticn of the title compound froim Example 1 (dissolved in water).
Mezsursmant is carried out on Day S afier tumour transplantation, and thereafter twice a
wesek, Lniil the inal measurament 24 h aftsr the end of treatment (Day 28 after the start of
treatinan?). Six animals ars used per dose. The following tumour diameters are obtained:
Adminigizrad dose ¢ thile TIC%

comacund from Sxample 1

180 mgikg oraily 1x/day g

S0 mg/kg orally ix/cay 16

28 myg/ko craily 1x/day 21

Carrize (sentrel wihout active 1€0
This racressnts a very markad innibition of wmour growth.
zxamz’3 22: The feilowing compounds are praparad as describad below

This Sheet Has Been R

T



Yis aryl, ridyl, or unsubstituted or substituted cycl oal kyl : and Zis
am no, mﬁ%‘g%y?s%?substi tuted am no, hal ogen, al kyl, substi ?%"‘(’@ﬁgséﬁg‘m ,
hydroxy, etherified or esterified hydroxyg2ritro, cyano, carboxy, S
esterified carboxy, al kanoyl, carbanmoyl, N-nono- or N, N-disubstituted

car banoyl , am di no, guani di no, nercapto, sulfo, phenylthio, phenyl-I|ower

al kyl t hi o, al kyl phenylthi o, phenylsul fonyl, phenyl-1lower alkylsulfinyl or

al kyl phenyl sul finyl, substituent bei ng the sane or different from one
another if nore than 1 radical @ egent ; and wherein the bonds
characterized, if present, by wavy” | i ne are either single or double
bonds; or an N-oxide of the dét i ned conpound, wherein 1 or nore N atons
carry an oxygen atom wth t’/ tipulation that, if Y is pyridyl or
unsubstituted cycl oal kyl, X7 i%ino, and the remaining radicals are as
defined, Gis selected fr de igroup conprising | ower al kyl ene,
-CHerr]-O, -CHerr]-sS, nd thi a; or a pharmaceutically acceptable
salt thereof, for the man re of a pharmaceutical pre- paration for the
treatment of a disease t at]IS associ ated wi th deregul ated angi ogenesi s.

2. The use according toplaiim 1l of a compound of the formula I, or a
phar maceutical ly acceptabl® salt thereof, for the manufacture of a
pharmaceutical preparation for the treatnent of a tunour disease. 3. The

use for thé&: Bkéﬁaﬁ:’ati on of a pharnaceutical preparation according to claim
1 of a conpgognd qfpformula IA
- 99 - [err] or a pharmaceutically
accept abl eCs Bk + 4t@eHeof , wherein
D: ng S'Cl

E: Re= 3-CHq

Preparation 6f 324 = 3-(4-chizrozniingl-4,5-dimeihvl-8-ovridin-d- i mathvigyidazine {F, =

para-chiore):

A solution of 0.070g 3-chioro-4,5-dimetnyl-6-{pyridin-4-y)methyipyrdazire and 0.158 ¢
para-chicroariling is haated in 2 ssalsd tube for 28h 1o 120°C. After cooing o AT, the
soiution is concentrated by svazoration, the resicdus dilutad with 10C 1 OHLCl and then

extracted with 100 ml sat. agusous MaACO, scluticn. The organic srasse 3 dried ovar

3

R L I T e Y R b N
. Gl

MgSQO,, concantratad Dy avazoradicr, and e residue purified oy flnz- sreo g
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(d, 2H): 6.20 (s, wide, 1H): 4.25 (s, 2H); 2.15 {3, 3H); 2.10 (s, 3H). ES-MS 325, 327 (M + H

for *Cl and ¥Ci).

Praparation of 828 = 3-{4-r~2t~vianiliro)-4.3-3ir sthvi-2-{ svridin-d-y) — sthvipyridazing (Re=

para-methyi.
The compound is prepared from £.07C g 3-chicro-4,3-Cimethyl-8-(pyridin-d-ylimethyl-

. ) L N1 PN ) S 4N ~y o 1oy Jonmen ! ee
compolng is cbiained after FC in CHxT/Mathane! 13/1; m.p. 83-TC°C. "H-MMR (280 Mriz,
A5 (d, 2H); 710 7, wide, 4r); 5.10 (s, wids, 1H); 4.25 (5,

2H); 2.30 (s, 3H); 2.15 (s, 3t



risOtozFl si/3§ to 2, mis 0 to 4, A, B, D, and E are, }J&(;ﬁg;agl,%@tly
ot her,

of one an or CH with the stipulation that not nore than of these.
radicals are N Gis lower alkylene, -C§%rr]-0, -CHerr]-S,

-CH err]-NH, oxa, thia, or imno; Qis methyl; Ris Hor lower alkyl;-
X is imno, oxa, or thia; Y is aryl, pyridyl, or unsubstituted or
substituted cycl oal kyl; and Z is am no, nono- or disubstituted am no,

hal ogen, al kyl, substituted al kyl, hydroxy, etherified or esterified .

hydr oxy, niRreparatiymnb82 sthexyanilinfo) «icb-climetiiF- (oytidie dpyicag
N-nono- or N, N-di sHbst | tuted carbanoyl, am di no, guanidino, nercapto,

sul fo, phe@mg%yl -l ower al kyl thio, alkyl phenylthio, phenylsulfonyl,
phenyl - | owerheaddrpotindlié Bidpafsd o 0. gnten ¥ chidrbarBtimattd st (pyridinusyiindiipjing t he
same or different fromone another if nore than 1 r |caI!P Cﬁ Ié‘?ﬁ? sgg}g;ﬁ.lg
and wher ei rPYridazine Aad Oc12f @eea NeEa<RNiline (AR MPRRe LaCRPGHIE =G E"’r’ or'*®
doubl e bonds, el 3 ; £Cin CHLO! , TH- MHz1800!): 8= or
an N-oxi dedco%'lm qqr%gdése??tra]gng dcagtﬁf)bgr%ﬁ,Cr\}/fk?e?’;hg?trr;aqm(}ts “rro}r-lej\mld\lneﬁsoons carry sgam
oxygen at org.45 (d, 2H); 7.45 (d, 2H); 7.10 (d, 2H); 8.85 (d, 2H); 6.05 (s, wide, 1H); 4.25 (s, 2H); 3.80

(s, 3H); 2.30 (s, 3H); 2.15 (s, 3H); 2.10 (s, 3H). ES-MS 321 (M+H).

- DY (idaR1doN

Prenaration of 32D = 3-(3-chiornaniling)-4,5-dimeth-8-(cyridin-4-viymethyipyridazine (R, =

meta-chioro):

The compound is prepared starting from 8.07C g 3-chlaro-4,S-dimsthyl-g -pyridin-4-

yhmethyipyridazine and 0.153 g meia-chioroaniing in tne manner deserined in Exampie

82A. After heating for 20 h to 130°%, siginificant guanttes of 3-chicro-4,5-cimelyl-&-

I

(pyvidin-4-yhmethylpyridazine are stif present (TLC). For this reason, a further 8,183 g
meta-crloroaniline is added and heated for another 24 1 to 130°C. Processing is in the
manner described for Example 82A. Title compound is stiained atter FC in
CHLClo/methancl 19/1: m.p. 164-157°, "H-NMR (250 Mz, COCls): 8 = 8.45 (s, wide, 2);
7.70 &, 1M); 7.45 (dd, 1H); 7.25-7.10 {m, 3H)); 7.00 (2. o H); 8.28 (s, wics, 1r); 425 /=
2H): 2.15 (s, 3H); 2.10 (s, 8H). ES-MS 325, 27 (M -+ H for T 0l and }

1=

Preraraiicn of 32E = 3-/3-methvianiling)-4 5-dimathvi-8-1 ayridin-a-vimeihyieridazing ‘==

meta-mathvi):

The compound is prepared starting from 0.070 3 3-chicro-4,3-cimsthyl-8-(pyridin-4-
yhymethylpyridazine and 0..129 g metz-methylaniline in the manner described 'n ERE ]
82A. After neating for 20 h tc 13C°C, siginificant quantities 5f 3-chlero-4,5-cimainyl-8-
(pyridin-4-yl)methyipyridazine are still present (TL.C). For this reascn, a iurther 0,125 g
meta-metnylaniline is added and haatad for ancther 24 010 13C°C. Processing is in the
manner described for Example 824, Title comeound of ateut SC% purity is obtainsd after
FC in CH:Clymetnancl 18/1: m.p. 88-90%°. "M-MMR {250 MHz, COChy): 8 = 3,48 (¢, 2H);
7.70 &, 1:3): 7.50 (s, 1H); 7.40-7.10 {m, 4H)); 8.3C (¢, 1H); .15 {5, wids, 1i); .20 {3, 2}

~

P ', - WA P (23 e TatoW AW BT W
2.33 15, 3k, 2,13 (s, 3F); 210 I, 3. ES-M3 305 (M + H).



with the stlpul ation that, if Y is pyridyl or unsubstituted cycloal k

i s im.no, Y¥A4¥¥HE8renmining radicals are as defined, Gis s%?é@f’@@? omthe
group conprising |lower alkylene, -CHerr{84€, -CHerr]-S-, oxa and thia.-~ -
4. The use for the preparation of a pharmaceutical preparation according to
claim1l of a conpound of fornula I, or a pharnaceutically acceptable salt ~

t her eof r 1, mis 0 or 1, Rl err] and

Rlerr] (|%§33wa@f’%?pfﬁpa qqﬁsﬁog%\ﬁ ‘her forma bridge in subformula |*

[err] thegdhiynsiingopeismdiartieed rmrw anatt igashaal carbon atons, or
(iii1) together Torma bridge 1n su

[err] Toasplitian @ﬁ@ﬁéfm&%509fpﬁadamma e@omewq RELY £ f‘r%wlam%a! buty!

Tlerr] is lghxhﬁﬂﬂeﬁHF @%dtea%t Q‘tdﬂ%sz@fcﬁ-sb% %‘B&utxor?@ﬁﬁs £ 458i6bihBoh BOMEN NY
is achieved via T[err] d Tlerr B, D E are in each case CH,

or A D, afdF i %es a@d@@ d@ﬂvmja stisred for 80 min aé-aoo@eTo Hiealieysolution, a
- CH t. | o
[err]- N nonﬁa?‘[ﬁr oun dc ?&é{ %ﬁ%ﬂ% Mb@fﬁ TXW lsgﬁ%@d’dé&}f%&g¥ #0°C and Q

is methyl,
subsequently stirred for 1 h at -78°C and for 2 h at RT. The reaction mixture is then mixed

with 560 ml 2N HC! and washed twice with acetate. The agqueous phase is then
concentrated oy evaporation, the pH adjusted to alkaline with 2N NaOH, and washed again
twice with acetate. The aqueous solution is then acidified again with 2N HCl and
concentrated by evaporation. The orange residue obtained in this way is filtered via silica
g2l (CHCl/MeOH 5/1), and the matarial obtained ('H-NMR {250 Mz, CDClL): & = 3.20 (s,
2H); 1.25 (s, 3H); 1.20 (s, 3H). ES-MS 220 (M + H)) processad without further purification.

A solutior: of 2 g of the crude product oblained above and 1.11 mi hydrazine hydrate in 2 ml
n-putanai is heated under nitrogan for 2 h to 120°C. After cooling to RT, the resuiting
smulsion is concentrated by evaporation, mixed with a little water, and then extracted thrze
firnes with CH;Cl.. The crganic phases are filterad via cottonwool, concantrated by

evapcration, and the rasuiting yellow oil dissoived in CH:Cl; and prac&;aita‘:ed with

U)

prooyl amer. The Hitle compound is obtained in the form of white crystal
MR (23 M-z, CCCIL): 3 = .85 (dd, 2H); 7.10 (d, 2H); 3.85 (s, 2H); 2.13 (3, 8Hj; 2.00

82.2) 3-Chlero-4.3-dimethvl-8- (pyridin-4-vlimethylpyridazine:
A solution of 0.700 g of title compound from 82.1 in 7 mi POCI; is heated for 3h to 120°C.
~or orocassing, the rasulting suspension is first pourad onto ice watsr and the pH adjusted

to alkaline with 2N NaCH befora extraction three times with CH,Cla. The combined organic
phases are filtarad through cottonwool, concentraied ty evapcration, and the residue

purifiad by FC on silica gel in the eluent systermn CH.Cl/methanoi 13/1. The title compound
is obtained in the form cf crown crystais: 'H-NMR (250 Mz, CDCly): & = 8.50 {dd, 2H); 7.1

(2, 2H); 4.25 (5, 2H; , 3H); 2.15 (5, 3H), 55-MS 234, 238 (M + H for *C! and ¥CI).



Ris Hor X is imno, oxa, or thia, Y i V\/mch
Q?‘S‘fdrfs(f@or seRE59Rbb764 |

I S unsubsti |s substituted by one or two substituents”
[ ndependent |y of one another fromthe grou conprising amno; | ower

al kanoyl am no; hal ogen, | ower al kyl; hal ogen-Iower al kyl; hydroxy; | ower.
al koxy; phenyl -1 ower al koxy; cyano; benzyl oxy; | ower aIkenyI

Qerr]-d erﬁ%ﬁ%;ﬁgé% réc%f@%oi@'a‘é%x-ﬁ%-r(g%ﬂoarﬁlﬁ{ DeHiRbzindt &E\li&mﬁ___ll)ﬂ__ﬂﬂdm-‘*- hprop
al kyl ¢car ba noyt, phenyi-oxy, nal 0g sh-T ower a yloxy, [ower

al koxycar bogaysr, | ower al kyI mer capt o, hal ogen-l ower al kyl ner capt o,

Bﬁg{,;’fﬁul £ ‘?ﬁ%;:?r'aﬁ%a l RO l%/e?sul f%ﬁy gpgzrog.p@pﬁgﬁaﬁmy\ﬁg@@%ﬁéwfc%?égmtme

2- et hyl - 1, 3dd. ﬂ%ﬁihﬁm I)Nﬂopiaiaaideﬁyd@aéphes'i'r'hbd irl Exdrapleyi71yyelas the-tRie)dompmudd:

| ower al kyl enedi 0x ound to two adjacent C atons, or is pyridyl; Z
i s amno;, NEABWS (‘é‘f'ﬁ)yl-a"rﬁ%o hydr oxy- | ower al kyl anmi no; phenyl -1 ower

al kyl am no; N, N-di - | oner al kyl am no; n-phenyl -1 ower al kyl-N-I ower

al kyl am no; N, N-di -1 ower al kyI phenyl am no; I ower alikanoyl am no; or a

substi t uentz®e 1 2nyl - | ower

al koxycarbony.a r!}.‘?,m"éé?eéfﬂa .,.yawnﬁngam%rssﬁu Adﬂpﬁﬁg:azxﬁﬂs%bf(pyndm—zt-

unsubsti t ut e—d" Subst T ntt am no am no

N-1 ower al kyl-asiyicesidd, eids ‘fried\mercompoand 4-21231/ A  -102-

al kyl am no, hydroxy, cyano, carboxy, |ower al koxycarbonyl, |ower al kanoyl

or carbanoyl; or I s hal ogen; and, I f present (in forrmula |A),
t he bonds oﬁggr@@gggl 268 chys @degvavy line are in each case a double bond

or in each case a single bond. 5. A conpound of 53@ fg
[err] 5000 scft gelatin capsules, sach comorising as active ingredient g ofone o xh’"

cormcounds of formula | menticnad in the pracading Examoles, are praparad as follows:

Active ingredisnt 280 g

Laurcglycol 2 iitres

. R . . . T
Praparation process: The sulverized aciive ingradient is suspended in Lauroglykoi
shvaor laurats, Gabzioasd S.A., Saint Prizst, France) and ground in a wet
shvarzar o oraducs 2 sacticls size i azout 1 to 3 um. 0.418 g portions of the mixturs are

...

man intraduced inta soi geiatin sansuies using a capsule-filling machine.
Examcie 88: Soit capsuiss
ZLOC soft gelatin capsules, sach comprising as active ingredient 0.05 g of one of the

compounds of formula | manticnad in the precading Examples, are preparad as follows:

Comeesiticn

o . ~n
Active ingradient 25C g
fonTrenlio S0 |
Pz 20o itz
- bl .
Pvzan 20 R

Prenaration process: The pulverized active ingredient is suspended in PEG 400

noiyathylene glvee! with M, between about 380 and about 420, Fiuka, Switzerland) and



wherein is 0to 2 nis O mis O to 4 r]

and R[err]w?9§’3§‘%5§ | over al kyl or (ii) together form BCHERSRRT 4n
subformula |* -g96- Lerr] t he bi ndi ng being-
achieved via the two term nal carbon atons, or (iii) together forma
bridge in subfornula |** [err]

wherein one or two of the ring nenbers T[err T[err%f,H T[err] aggﬁlﬂ

are ni't r og@weeand0 (priyawriyleng serkitan mono-oleg hAHaR Enem, Indn dng-rid pF{@A P¥
hi d t4l f

Co St ks € Bbneyn pupesefunfen ol ot sspeateg

t hese radi pﬁd 9.49 § pbttions of the mixture afiBthen introdu€ed intd swiepelatik ghmmulgs Using:a
al kyl ene substituted b acyl oxy or hydroxy, -CHerr]-O, -CHerr]-S,
-CH err] - NF?PS%%EH’(‘Q@%Q ™hia (-S-), or imno (-NH); Qis |ower
al kyl ;

Exampilz 87: Formuiation in Klucel:

After micronization, the ccmpound from Exarnpie 82 is formulated in aguecus Klucel HF
(0.5%), active ingredient (free basa) being present in a concentration of 7 mg/ml. Estimates

of particle siz= lay at a mean of about § um, within 2 range o 2bcut 3 to 12 um.



Ris H Or&'&%ﬁsu kyl ; X is imno, oxa, or thia; PC%’EJ?%/G%%'

pyridyl, Stituted or substituted cycloal kyl; and I'S am no,
mono- or disubstituted amno, hal ogen, alyl, substituted al kyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified

car boxy, al kanoyl, carbanoyl, N-nono- or N, N-di subst
am di no, iiéj-lg‘f‘ne rcapto, sulfo, phenyl t hi o, Mﬂmml mnmll
al kyl t hi OM hi o, phenyl sul fonyl, phenyl -I ovve su yl

or al kyl phenyl sul finyl, substituents Z being the sane or di ffer ent from one

anot her if dical Z is present; and wherein the
bonds char ach@mpfé'Hd q??&m}'&ﬁ by a wavy line are either single or double

bonds; or an N- oxi de of t)lgle defi ned conpound, wherein 1 or nore N
atons carry an oxygen atom Wmh—-t—he( stipulation that, if Yis
pyridyl or unsubstituted (C:;X,E‘IT) Iké X is imno, and the remai ni ng
radi cal s are as definpe cted fromthe group COTT‘%SI Si ng | ower
al kyl ene, -CH[er/f‘I" , err]-S-, oxa and thia;

pharmaceutical ly aagept @ salm, thereof, for use in a net hod for t he
treatment of the W A or ani nal body. 6. A conpound, or a

phar maceutical |y acc%p bl Ersal t thereof, for use in a nethod for the
treatnment of the human or ani mal body, wherein the conpound is of formula
1A, wherein -104 - J[err]

risO10 2, R
nis0to 2, |

mis Oto 4, e e LT

R,y and R; () are lowsr aikyl or

(i) rogether form & cridge in stbformula *

the binding being achieved via tha tio tarminai carben awwms, of

{iii) together form a bridgs in sunfermuig ¥

T =T.,

- ~
rs

wherein one or two of the ring members Ty, T, Tz and T. are nitrogen, and the iners arz in

2ach case CH, and the btirding is achisved via T, and T4

A, B, D, and E ars, independently of ore ancther, M cr CH, with the stipuiation hat not

mora than 2 of these radicais ara N;

0 . . . ' ;‘\
G is tower alliylene, lower axlyle & substitutad by acvloxy or hydroxy, -CiH-O-, - E-,

-Cirio-hird-, oxa {-C-), thia -84, or imino (-MNH-);

is Sheet Has Been Replaced
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whereinr is 2, nis Omis 0 to 4, A, B, D, and E are,
mdependenf"?’?%ﬁs%ﬁe another, N or CH with the stipulation quml’%@tﬂﬁﬁmre
than 2 of these radicals are N; Gis |awgr. al kylene, -CHerr]-0O,
-CH err]-S-, -CHerr]-NH, oxa, thia, or imno; net hyl ; RIS Hor
| ower al kyl ; Xisirn'no oxa, or thia; YlsaryIZ”

unsubstltuted or substltuted cycl oal kyl ; and Zis a

di subst i t uf®ig lewerRlikYlhal ogen, al kyl , substituted al kyl, Hydre QE //”Vl/ i fied

or esterified hydroxy, nitro, cyano, carboxy, esterlfled car boxy,® anoyl
car banoyl, N-nono- or N, N-disubstituted carbanoyl, am dino, guanldlno

nmer capt o, §UBﬁb9HpW@h9Wﬂh|o phenyl -1 ower alkylthlo al kyl phenyl t hi o,
phenyl sul f onyl, phenyl -1 ower al kyl sul finyl or al kyl phenyl sul finyl,
substituents Z being the sane or different fromone another if nore than 1
radi cal Z Mdsfmiseata, orttdegd wherein the bonds characterized by a wavy |ine
are either single or double bonds; 4-21231 /A - 105- or
an N-oxide of the defined conpound, wherein 1 or nore N atons carry an

oxygen at oMlis aryi, pyridyl, or unsubstituted or substituted cycloalkyl; and

Z is amino, mono- or disubstituted amino, halocgen, alkyl, substituted alkyl, hydroxy,
etherified or estarified hydroxy, nitro, cyano, carboxy, ssterified carboxy, alkanovi,
carbamoy!, N-mono- or N,N-disubstituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phanvithio, phenyl-lower alkylthio, aikylphenyithio, phenyisutfonyl, phenyl-lower alkylsuiiiny
or atkviphienyisulfinyl, substituents Z being the same or different from one ancther if more

tnan 1 racical Z is present;

and wherein the bonds characterized, if prasent, by a wavy line are either singie or double
bonds;

or an M-cyide of the dafined compound, wherein 1 or mors N atoms carry an oxXygen atom;
Wi the aizuiation that, iTY is gyridyl or unsubstituted cycicalkyl, X is imino, and the

remainirg radicals are as defined, G is selected from the group cormprising lower alkylens,
-CHz-0-, -CH»-S-, 0xa and thia;

7 salt therzof ‘:MN
cr a salt thersof. ] THIS Sk ET Mo T
i
2. A compound accerding to claim 1 of formula 1A, B
AN
n=( (CHRITY
7/
N r——
'-":3 \ / -"'7) I
A >'—\ A e
N -~
N\ e

wherain
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with the sw(py,;ﬁgqhg)n that, if Y is pyridyl or unsubstitut ede(Iy[S:,Lpﬁlulﬁygm

Is immno, and t remai ni ng radicals are as defined se ected .

fromthe group corrpr|5| ng | ower al kyl ene;89- -CHerr]-O, -CHerr]- s

oxa and thi a. 7. A conpound of the formula I, or a pharmaceutically

acceptabl e salt thereof, according to claim5 for use in a nethod for

the treatment of the human or ani mal body, wherein Tm,,ﬂ”m,,ﬂm :

nis O, mis 0 or 1, Rlerr] and Rerr] (™ ane! in ”ﬁfmw or
S *

(ii) togethsfd,ma bridge in subformula |*

[err] e bi ndi ng being achieved via the two term nal carbon atons,
or (Wqé Bgether forma bridge in subformula I**

[err] mis Otoaperein one of the ring nenbers T[err], T[err], T[err] and
T[err] is nitrogen, and the others are in each case CH, and the
binding is achieved via T[err] and T[err] A, B, D and E are in
each case £lg ©Orary ;..%re %U%béé&lyeﬁ%egﬁom B or ©H\with the stipul&idrSthhONsT

al kyl ene, -CHerr]-N CHerr]- , hydroxynet hyl ene, or

benzoyl oxymtmffiaén?eOffhese radicalg 3rg N"ret hyl, which is bound to A, to D, or to
A and D

G is lower aikylens, -CiHy-0-, -CHz-8-, -CH,-NH-, oxa, thia, or imino;

Q is meathyi;

K is iming, oxa, or inig;
Y is aryl, pyridyi, or unsubstituted or substituted cycloaikyl; and

Zis aming, mono- or disubstituiad aming, halogen, alkyl, substituted aliod, hydroxy,
stnerified or esiarifieg aydroxy, nitro, cyano, carboxy, esterified carboxy, aikancy,
carbaimeyl, N-manc- or 4, Ni-dizubsiiviad carbameyl, amidino, guanidine, marcapte, suto,
orenyitnio, phenyl-icwer alkvithio, alkylphenylthio, phenyisulfonyl, phenyl-icwer alkylsufiinyl
cr alkyichenyisulfinyl, substitusnts Z being the same or different from one another if mere

and wherein the bonds characterized by a wavy line arz either single or double bonds;
or an M-cxide of the defined compound, wherein 1 or mere N atems carry an oxygen atom,
with *he stipulation that, if Y is pyridyl or unsubstitut=d cycloalieyl, X is imino, and tha

ramaining radicals ars as definad, G is selected from the group cempiising iower aikylsne,

DO, -CiH,-8-, oxa and thia;

C =5 SHE F— HAS RFEN
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-106- Ris Hor |ower alkyl, X is imno, oxa, or thia, Y i s phenyl,
which is uﬁ%‘ﬁﬁ%’?—'ﬁ?&t ed or is substituted by one or two substPETEPISH0764

i ndependent |y of one another fromthe grogp conpri si ng am no; | ower
al kanoyl am no; hal ogen, |ower al kyl; hal ogen-1ower alkyl; hydroxy; |ower
al koxy; phenyl -1 ower al koxy; cyano; benzyl oxy; | ower aI

Cerr]-Cerr]al koxy, |ower al koxycarbonyl, carbanoyl, 3@“ ﬂlﬂ! ﬂ '"PI
| ower al kanbglsaﬂpj?%ﬁqft oxy, hal ogen-| ower al kyl oxy, | ower

| ower al kyl mercapt o, hal ogen-1 ower al kyl nercapto, hydroxy-|ower alkyl,

| ower al kyl sul fonyl, hal ogen-Iower al kyl sul fonyl, phenyl sul fonyl,

di hydr oxyb@ar A cothpoand pf foymila 14iacedrdirg toaiamal, wWhersih,

2-met hyl - 1, 3-di oxol an-2-yl, 1 H pyrazol-3-yl, 1 -nethylpyrazol-3-yl, and

| ower al kyl enedi oxy bound to two adjacent C atons, or is also pyridyl; Z
is am no; PNd@wez, al kyl ami no; hydroxy-1ower al kyl am no; phenyl -1 ower
al kyl am no; NN-di- | ower al kyl am no; n-phenyl -1 ower al kyl - N-1 ower

al kyl am no”‘?\PNfa» -1 ower al kyl phenyl am no; |ower al kanoyl am no; or a
subst i t uent, &reogp £, he group conprising benzoyl am no or phenyl - | owar
al koxycar bonyl ani no, wherein the phenyl radical in each
unsubstituted or substituted by nitro or am no,
N-| ower al IgyLza x‘?d :I\érgl-,géaé E,aL kyl am no, hydrio . y, | ower
al koxycar bohyl , ovver al kanoy or Car banmoyl ; or i ’ ; i

present (in subforrrula 1*), the bonds characterlzed by a wavy I|ne are in

each case oubl e .b n eaqh ca e a single bond. 8. A conpound of

wer ail ?ﬁns %saéc'a iy meihvie arE : .
formula I A % §twe ’ s [err] wher ei n
4-21231/ A

3 is methyt, which is boundto A, 10 D, or o A and T;

R is Horlower alled,

Aisimino,

Y iz shenyl, which is unsubsiituted or subsiutad by cng o two sutatituents inzacencantly

of oz ansiner om the groun somprising amine; iowsr alkancylamino; nzicgsn; iowsr aiky!|

bzing3an-iovar aileyl) Tydroy; lowar aios sl owis alieoes and syane, of '8 YLl

Z is amino; N-lower allc/iaming, aydroxy-lowar ailyamine, onenvi-lower alkylaming; M, N-Ji-
lower ailkviamino; n-chanyl-lower aiky!-N-lcwar alkylamino; N,N-di-lowsr ailyiphanylaming;
lower aikancylamino; or a substituent from the group comprising benzeylamino or cnenyl-
lower aikcx;'carmnyiaminc, ICTeicle- Nulitot-Boty snyl racizal in each cass is unsubstituted cr
ascecially substiuted ty nitrs or aming, or oy nalogen, amino, N-lower alkylamine, N,N-di-

lower alkylamino, nydroxy, cyane, carsexy, lower aikoycarconyl, lowsr aikancyl or

<

carbameyt; or is halcgen, and,

tha tonds enaractarizad by 2 wavy lin2 are in 2ach case 2 deubis

gingla bond;
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-107 - wrgg%gz_,é t02 nis 0, mis 0 or 1, A, B, D, a”dﬂéﬁt’éﬁ)o&oﬁa(:h

case CH, ower aI kyl ene, especi al Igo nmet hyl ene, hyl
is bound to A, to D, or to A and D 1H or | ower aIkyI X is imno,

Y is phenyl, which is unsubstituted or substltut ed by o
substituents independently of one another fromthe grou ﬁiﬁwmﬂ Uﬂ
| oner al kagpgggm%p? ofhal ogen; |ower al kyl; hal ogen-1owe

eny

| ower "al koXy; " p ‘1 ower al koxy; and cyano, or is pyridyl; Zis am no;
N-| ower al kyl am no; hydr oxy-1l ower al kyl am no; phenyl -| ower aI kyl am no;

NN di -1 ovlrh SPRTPURLRY IR A Aer i WAy MRS & subet tuent from

the group conpri si ng benzoyl ami no or phenyl - | ower al koxycarbonyl am no,
wherein the phenyl radical in each case is unsubstituted or especially

substit ut etiSBCi:tro or amino, or by hal ogen, anino, N-lower alkyl am no,
N, N-di - | 0)’1‘%?6!’ Ifyl am no, hydroxy, cyano, carboxy, |ower al koxy,carﬁbnyl

| ower al kanoyl or carbanoyl; or is hal ogen; and, the bonds”| @&raCterlzed
by a wavy mia@ drle in each case a doubl e bond or |n,efa.cbmcase a si ngle
bond,; or a salt thereof. 9. A compound of formul’a 1A:-or* 4

pharmaceutical |y acceptable salt thereof, accordi ng to;Lar’m 8, wherein
R, and R, i) are iower alkyi or

(i) together form a bridge in subformula *

{7
i_ {4
l ""In\
the binding being achisvad wia the two terminal carbon atoms, of
veo _:_,, dom oy a1 . lak
(iii} together icrm a oridge in subformula
T
1 \
T (1%
/ 2 7
=7
T.!._— 3
L - - - e hXZ I - Y ey -l
wharain ona of the fng memiters Ty, T, T and Tuis nlingan, 200 NS Tners arz 'n €30
casa CH, and the tindirg s achisved via Ty and 1,
o ~ i 2, LSl A ™ - oS P i N\
AB D andEarainsachcasaCH, or A, D, an Z arz 3280 Lo 2NC S 30N

G is lower alkylens, -CHyrNH-, -CH.-C- |, nydroxymethylena, or Senzoy!oxymeinylene,
Q is methyl, which is cound o A, to B, orto A and [

R is H or iower alityl,

X is iming, oxa, or g,

Y is phanyl, which s unsudstiutsd or is substiiuiad by ore or tvo stbstiusrs

indspendently of onaz aricther from the group comprising aming; ‘ower alkanoylaming;

¢
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192 . wodtedi, | MMM < o a e oy e ggggip coct

i s phenyl, which is unsubstituted or subsfgduted by one or two substituefnts-
I ndependent |y of one another fromthe group conprising am no; |ower

al kanoyl am no; hal ogen; | ower al kyl; hal ogen-1 ower al kyl; hydroxy;

| ower al koxy; phenyl -1 ower al kox

charadteri Eé‘&gﬁ@h lawakalyh hé%%ge&v'e%abagﬁ‘ ﬁ%ﬁaﬁé Swer alkoxybptge?\\%g %ﬁ%g %ﬁﬁ’qﬁf _

for mla | Acﬁﬁﬁoth%%!ogeghfﬁﬁﬁyelavﬂerc%!skgx‘ﬁ_‘ower élktb)@,rcgl;bgngr/rle ?ﬂ??moﬂ, lower m IRS

| S H, alkylcarbamoyl lower alkancyl, phenyioxy, halogen-lower alkyloxy, lower alkoxycarbonyl,
lower alkyimercapto, halogen-lower alkyimercapto, hydroxy-lower alkyl, lower aikylsuifonyl,
halogen-lower alkylsulfonyl, phenyisulfonyl, dihydroxybora, 2-methylpyrimidin-4-yl, oxazol-5-
yl, 2-methyl-1,3-dioxolan-2-yl, 1H-pyrazol-3-yl, 1-methylpyrazol-3-yl, and lower alkylenedioxy

bound to two adjacent C atoms, or is also pyridyl;

Z is amino; N-lower alkylamino; hydroxy-lower alkylamino; phenyl-lowar aikylamine; M,N-di-
jower alkylaming; n-phenyl-lower alkyl-N-lower alkylamino; N,N-di-lower aikylphenylamino;
jower alkanoylamino; or a substituent from the group comprising benzoyiamino or phenyi-
towsr alkoxycarbonylamine, wherein the phenyl radical in each case is unsubstituied or
substituted by nitro or amine, or by halegen, amino, N-lower alkylamino, N,N-di-lwer
alkylarino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower aikancyt or carbamaoyl; or

is halogen; and,

it present (in formula A}, the tonds characterized by a wavy line are in each case a double

bond or in each case a single bond;

or a sait tharzol.

5. A compound cf formula 1A aczording to claim 2, wherein

risQ;

nisCor1, e A e S
mis O; o Ll
A, B, D, and E are in sach case CH,

G is lower alkylens,

RisH,
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X is imno, -109- Y is phenyl, 2-, 3- or 4-am nophenyl, 2-. 3-

or 4-acet WaRASSBenyl, 2-, 3- or 4-fluorophenyl, 2-, 3- or%ETG%?%WHBhenyI,
2-, 3- or 4-bronophenyl, 2,3-, 2,4-, 2,54908r 3, 4-dichl orophenyl, T
chl or of | uor phenyl, 2,- 3- or 4-nethyl phenyl, 2-, 3- or ;
4-trifluoronethyl phenyl, 2-, 3- or 4- hydroxyphenyl, Ziulwﬂﬂﬂ@uuuunluun

4- met hoxycar bonyl , net hoxychl orophenyl, 2-, 3- or 4- b AR
2-, 3: or XisdpH®ephenyl ; and t he bonds characterized by a wavy line are
doubl e bonds; or a salt thereof. 11.

1-(4-Chl oroanilino)-4-(4-pyridyl methyl)phthal azine of fornula I A accaording
to cl ai m & isqheayi wbicnes snsihstiutgd atwgm%b:eam of Hy sipstituentsindepengaiiyund

of formula_ A acc ' ' : d h:abwBgalRfl; 1
4 Nt hy e ne gy T b P Bitor i R oen BBy sl nel8g8h SohBCalRy
- (13- Chl or qrimdenreNerdaliyl; pydroxiy lovesrrajikoxyhphremlykiowse aikexy; and cyano; and

-Ani | i no-4-(4-pyridyl nethyl)pht hal azine; 1

- (4- Met hoxyani | i no) - 4- (4- pyri dyl net hyl ) pht hal azine; 1

- ( 3- Benzylipx yapis tRebractefiZediy & delyahdigte) ghubiabamsne; 1

- (3- Met hoxyani I i no) - 4- (4- pyri dyl net hyl ) pht hal azi ne; 1

- (2- Met hoxyani |l i no) -4- (4-pyridyl net hyl)phthal azine; 1 -(4-Trif

| uor onret hyéra,pj:,ili' AQ)sc4- (4-pyri dyl met hyl) pht hal azi ne; 1

- (4-Fl uoroaniTino)-4-(4-pyridyl methyl)phthal azi ne; 1

- (3- Hydroxyani l i no) - 4- (4- pyri dyl net hyl ) pht hal azi ne; 1

-(4-Hydro LL1LNO) - f-A:45 hd Ayl thal asbiae 1

(3 A nosh PorBR {5 o e MR 1 PRk, ARERy

-(3,4-Di chl oroanilino)-4-(4-pyridyl met hyl)pht hal azine; 1

- (4-Bronoani i no) - 4- (4- pyridyl net hyl ) pht hal azi ne; 1

- (3- Chl or d-&8net hoxyani | i no) - 4- (4- pyri dyl net hyl ) pht hal azi ne; 1
- (4- Cyanoamijsl 3 BO) - 4- (4- pyri dyl met hyl ) pht hal azine; 1

-(3-Chl oro-4-fl uoroanilino)-4-(4-pyridylnethyl)phthal azine; 1
- (3- Met hyl @n¥ Pi no) - 4- (4- pyri dyl net hyl ) pht hal azi ne;

A, B. D, and E are in e2acnh case CH,

&

is matnyisne,

13
W
H

T o] m
13 NG,

(N
N

Y is phenyl, 2-, 3- or 4-aminophenyl, 2-, 3- or 4-acetylamincghenyl, 2-, 3- of 4-fiucropnenyi,
2-, 3- or 4-chlorcpnenyl, 2-, 3- or 4-bromophenyl, 2,3-, 2,4-, 2,5- or 3,4-dichlorophenyl,
chlorofluershanyl, 2,- 3- or 4-methyiphenyl, 2-, 3- or 4-triflucremethylphenyl, 2-, 3- or 4-
nydroxychemy, 2-, 3- or 4-methoxycarbonyl, methoxychiorophenyl, 2-, 3- cr 4-
benzyloxyzneny!, or 2-, 3- or 4-cyancphenyl; and

‘e bends characterized oy a wavy ling ars deubie tonds;

e L Y .S
of @ & therack
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REPLACENMENT SHEET - 110 - or in
each case YQA¥PWARBeutically acceptable salt thereof. 13. BCTBRISNNG

sel ected fromthe group consisting of )
1- Benzyl ami no- 4- (4- pyri dyl net hyl ) pht hal azi %

l[:err] andaacggprrggzgdogf t ggi I:IO][(r)nrJlrrﬁl a wherein Y is [err“","j;,ﬁllalm lm”H"l —
phar m;Cﬁut ically accept abl e salt thereof. r 14. A corrpound of fornul ab:é
Salt of sudmPHeannS i b st o Pree  escartie RSP AR

or ani mal ggghaceuﬁéaggy%c@ggg@mc@gtmﬁgb; preparation, conprising a conpound
of formula | A according to any one of clains 8 to 13, or a pharmaceutically

acceptabl e salt thereof, or a hydrate or solvate thereof, and at |east one

phar maceut scglaomo%faﬁsragm;aqagcgwnglg I 188)klecrdRROYRMo ebrbAGRY! @ | A

according to any ‘one of clalns or a pharmaceutically accCeptable
sal t theredf(&Mﬁhylﬁhﬁn@r‘éb‘hi‘md}wbT’“Qi‘I’pﬂi%IMCeut|caI product for the

t r eat ment qf(a%rﬁbrﬁe@ﬁﬁo)"@'!fng,ﬁ-ﬁﬁpq%&%lﬂfné nhi bi ti on of angi ogenesi s.

1-Anilino-4-(4-pyridyimeihyljpnihaiazing,;
1-Benzylamino-4-{4-pyridyimstnyi pribalazine;
1-{4-Methoxyanilino)-4-{4-pyridvimstnyliphthalazine,

1-{3-Benzyloxyaniiing)-4-{d-curidvimainyl phihalazine;
1-{3-Methoxyanilino)-<+-{4-cvridvirmativiphthalazine;
1-(2-Methexyaniline)-4-($-pyrichimathvl)phthalazing;
1-{4-Trifluoromethyianiling’-4-4-ouridvimethyl shinalozing,
1-{4-Fluoroanilino}-4-(4-pyridvimathyi chthalazing;
1-{3-Hydroxyanilino)-4-{-oyric \'imethyi) nthalazine
1-(4-Hydroxvanilino)-4-(4-ovricvimethvDph aiazinc—:;
1-{3-Aminozaniiinoj-4-{4-py il simety ohihalazine,;

1-{8,4-Dichicroaniling-4-/ s-oyridyimzsthyl nhthalazine,;

dyimathvishinalazineg,

1-' ..4\ omoan ihno -—,.,-I_,L- e

1-(3-Chicro~d-math *\":‘ S sorvimatiy Nokthalazic g
1-(4-Cyanoanilinci-<- 4-2vrdvimsthy ) hihalazing,
1-(8-Chioro-4-flucroaniiino)-+-{4-cyricvimethyl shinalazire;

1-{3-Methylanilino}-<-{4-cyricylimethyi)cnthaizzine;
or in each case 2 grarmaczuiicaliy accapiabie salt therzof.
8. A compounrd cf formula | ascording o any one of claims 1 to 8, cr a pharmacautically

acceotable sail of such a comoeund, for use in a methed for the treatment of the human or

animal bedy.

13. A sharmacautical pracaraion, comprising a compcund of ’c'm',!a | aceording to any
cne of claims 1 6 8, or a pharmacsuticaily acceptadls sail theract, or a hydrais or sclvale
thereof, and at least on2 pharmaceutically accentable carrier.
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- 111 - e formula | A according to_any one of
claims 8 _t%’(?l%’,gs%sysa lmﬂ ﬂﬂ]@ﬁ@i Hmtal | y acceptable salt P00 t he
preparation of a phar L t -f0B -t he treatment of a disease™ -
whi ch responds to an inhibition of VEG--receptor tyros;ij'neHgEEf:g @E’Ef\ b 18.
> R To 13, i

Use of a conpound of fornmula I A according to any one of-c] or
a pharma- ceutically acceptable salt thereof, for the RE nt_ofia

di sease which responds to an i nhibition of VEG-receptor kinase.

19. A pharfegytds sHomicina R idrfia\iceBrdity fHarkAdieof QlimddMond, trkation to a
war m bl ooded ani mal’, esgem al | ¥ suffering froma di sease whi ch responds
t o an i nhighiarhacewicalihacasgtabie sajt therasf, for themeecaratierpobr phgrmacentical Prsvet

conprisin LV, R QLD Qs ; LA (or an
N- oxi de t%‘ér“ gﬁgéa%g'r&ha&;#lég%aslge\ﬁqlﬁg p;%“%gc)g’é%? hngIhg’oga§T%r ki grgg'(ﬁ?' if salt-
form ng groups are present, according to claim8, together with at |east

one pharma- ceutically acceptable carrier. ~ 20. A _phalmaceuti cal

o epar at | o7 MEE B RMERLITLE | oS ATL e TRB o X Re

fornul a | Anapnadeltidannacciptdtiatdiythe st Fhaipleeorspd tiidMer £ pharneeeotict! pepduot
claim11. ~~ ~ 21. A process for .the pr.e&uar ation of a _compound of formla
| A accor difRgihedraalapn & 2 grease whigh iRepaedt i #al iy Q@ pteibT eI YRIPRof
characterized. by reacting a) a conpound of formula IlA, [err]
wherein A, B, DD EE Q G Z mand n, as well as bonds characterized by
wavy |ines, are as defined for a conmpound of formula IAand L is a

nucl eof ugal; k RVl A% MR MRt | aceSRIMONYh oL~ oriika s or a
pharmacesuiicaily ecceptabie aalt thersed, for tha raatmant of a disease which resgonds (0

N e

an inhibiticn of VEGF-receptor Kinase.

14. A pharmaceutical preparation which is suitadis for administration f¢ a warm-cicoded
animnal, espaciaily suffering from a diseass which rzsponds to an inhibition of angiogenssis
or of VEGF-recspter tyrasine kinase, comprising an efzcive quantiy of a compound of

4 et i » £ -t
spiacle sait theredsf, if sait-

0
[
h
i_:
€
i
1Y)
G
O
ci
(e
=

formula | (or an N-oxids therash, or 2 2har

forming grouns are prasent, according to claim | together Miin gt least one

o TR - M, o o
sharmacsuiicaily accaptabis sarisr
= - - J P 2 SRS S AR Wawed gn Jong
15, A meined ior the reatment of 2 dizaaze which reacocds o an inriilion or Wz &Em-

recapicr ryrosine kinase or an insitiicn of argicgsnasis, winch comprises admiristarning a2

Il

comgeund of formula |, or @ pharmaceuticaily acceptacie sait thereof, according to claim 1

in 2 quantity eifective against the said dissases, 0 a wa.m-tlocded animal raquiring such
18. A nrocess for the crepargtion of a2 compourd of formula | according toclaim 1, cr a

a) a2 ccrmzound of formuiza Y,
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-112- [err] wherein n, R X and Y are as
defi ned f oWRI&¥AFound of fornmula | A the functional groups POIVERSB@0764
coripounds of fornula Il A and forrmula |11 1ngnch do not participate in the...
reaction being present in protected formWwhere necessary, and renoving any
protective groups present, or reacting b) a corqp_ound of formula IVA -

[err] \rl Db EE G Q Z mand ri 7as W“%@nﬁa
charac’:teri”’“m\mmﬂ“mm‘ s, are as defined for g é@ﬁp%ﬂg({ S B6ENI a 1 A,
with a conpound bf Yorhula 111, as ibL.l. trated in lproceSELABED in the
presence of a dehydrating agent and, ertiary am ne, the functionar
WVAzaT® formul a 111 which do not
participate in the reaction/bénng ent in protect dl).f or m where
necessary, and renovi ng anynpr ‘2&@ ve roups present, or c) for the
[

groups in the conpounds of faqroulaN

preparation of a conpound of\f la I A,"wherein Gis -CHerr]-,
-CHerr]-O, -CHerr]-S or Dty eﬂ)r]-NH-, or also oxa, thia, or imno, and
the other synbols are as described for a com pound of formula IA,
reacting awleereimoArsl fE,fQr@LRa Ryfand n are as defined for a pemppund of formylaéead b ig,

X, Y, R man | | bonds chara j zed,_hy wavy lines, are as
defi ned ?BVé’ﬁ&Eg%S%%\ﬁ%g grf%ﬁflb‘fvﬁwgornngﬁ%%f rriﬂglaziﬁnucl eof ugal | eaving
group, with a conpound of yw fornula VI

/" (CHR—Y ()

H

wherein n, R, X, and Y are as defined for a compound of formulz i, the functional groups in
the compounds of formula 1l and farmuila il which do not participate in the reaction being
present in protecied form whers necessary, and removing any protecive groups present, or

reacting

b) a compound of forrnuia 1V,

H O
v <l
\I'N —R
; —
A=g N\ /< ’
/ \ P/'
i\i\ (\;/i :.3 R?
© D—E Ty,
whnersin A, B, D, E, G, Q, Ry, R, and r are as defined for a compound of formula §, with a
compcund of formula lll, as illustrated in process a), in the presance of a dehydraling agent
and a tertiary amine, the functional groups in the compounds of formula ii and formula i
which do not participate in the raaction being presant in protectad form whers necessary,

and removing any protactive groups present, or

c) for the preparation of a compound of formuia |, wherein G is -CHp-, -CHx-C-, -CiH-S-cr
-CHe-NH-, cr also oxag, thia, or imino, and the othar symbols ars as descriced iora

compound o formula |, reacting a compound of formula V,
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- 113 - woosss [err] wherein Gis CHerrl-O,
-CHerr]-S or -gﬁferr]-Nl—l-, or also oxa, thia or imno and %g‘ﬂ“”% Q
and r are as defined for conpounds of-forrula | A~

Ttfer—the
prepar jtlm of a conpound of formula | A wherein :G18 SHETHASRBERY |
|
w1

radi ca 2"!1“' ] the corresponding netallateof a REPlgmggound bof )
f or mul l Y ’ mﬂfmll s the radical -CH 2-Me, where ME TS armetal+ t he

functi onal groupg i h the conpoun
nmetal | ate, which do not pamtd
protected form where necessafy,

g&'ﬁorrm a VA and formula VI, or their
cip Jin tHe reaction bein present in
renmovi ng any protectfhe groups

present, or d) for prep a¥fon of a conpound of fornmula IA wherein G
is -CHerr]-O, -CHerr]-S, /- err]-NH, oxa, thia or imno, and the

ot her synbols are as descri Hed f a conmpound of formula IA, ‘reacting a
conmpound of formula VIIA, , [err]

wher ei n X, wigrsin RR, Radd Yn R, asd walré aadlefinetifor arcompetiediof tatmipya hand,. s des,
are as defined for . unds, of formul.a wherein K is am no,

hydr oxy, Opuﬁsxp;czgﬁltIS?VIESEEgc%awftBﬁeqompoupﬁg i‘@%“”@ﬂh a conpound of fornula
VI, A=gp lerr] wherein Mis -CH err]-L** or
-L**, where L** is a nucl/eofygal |eaving group; and the other synbol s
are as described for a o) ofi formula I A, the functional ¢¥ipups in the
conmpounds of formula VII A, ag rmula VIII which do not participate in the

reaction being present i n profected form where necessary, and renoving
any protective groups present, or

o)

whereinl G is -CHz-O-, -CH.-8- or -CHy-NH-, or alsc oxa, thiaorimincand A, 8, D, &, Q, anz
r are as defined for compounds of formuia |, or (for the preparation of 2 compound cf
formuta |, whersin G is the bivalent radical -CiHy-) with the corresponding metailate of a
cormneund of formula Vi, wherein G-H is the radical -CH,-Mea, where Me is a ragtal, the
functional groups in the compounds of formula V and formula Vi, or their metaliate, which
do not participate in the reacticn being present in protected form where nacessary, and

ramoving any protactive groups present, or

d} for creparation of a compound of formula |, whersin G is -CHp-0-, -CHa-B-, -CHx-Mi-,
cxa, thia or imino, and the other symbois are as described for a compeound of formula |,
rzacting a compound of formula Vi,

X .
N (CRR)——-Y

N )R

K R

wherain X, Y, Ry, Ry, R, and n are as defined for compounds of formula |, and wherzin Xis

amino, hydroxy, or mercapto, or a tautomer thereof, with a compound of fermuta VI,

A=8
VAR
?‘{\ ( \’Z;‘i—:\ﬂ. )

D—E ),

whersin M is -CH-L™ or -L™, whars L i3 a nuciecfugal leaving group: and the sther

synipcls are as describad for a compound of formuia |, the functional groups in the
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-114- e) for the p“%ﬂm”tnﬂuﬂ “ onpound of formula IA, wherein Gis

| over -al kyV&hB388Hst and the ot her radi caIP§T&Pé8/&Q§76ﬂnder
formula I A reactin npound of forrm
[err] THIS SHEET HAS BEEN XV) wher ein Ac is acyl, as defi ned
under formula | faqr Iongp@lJ{wI ene G substituted by acyl oxy, R[err] and -
Rlerr] together foem-abrtdgeofsSubfornula |*

[err] = angompoundsReidpryia X!l anddnunuia Vils wivish| doanotipartigipateninrthe reaction belrg wavy
}g[‘ﬁﬁl aa;(%{e%%ng?fdrgﬁ*@' fd%rrﬁw%%x@:?&%%s&%e%rﬁ A& ird tny hrblbcAVe 8ro?x$?¥>€e>§\9ﬁg or
wherein A, B, Db E, Q and r are as described for a conpound of forrmula IA

in the pre ce of a stro base, funct,iopal in the gunds of
for mul a X9 R STERATRORG SR SLiGr par PR E i [pveh 811838 SOBHER g
present i gy Bb%ﬂb@gﬁta‘?ﬂ the bReAARTi IS RGORSEdEr iFRRlI EFééb'tiH@aa"&Ynd%ﬁB%ﬁdrfﬁﬁla

gr oups presen whereas the starting conpounds defined in'a) to e) may

al so be pXé/sent in the formof salts, provided a salt-formng group is
present and the reaction in salt fq,rm I s possi bl e; and, if so desired,
converting an obtai nabl e conpound {\CE” LA or an N-oxide thereof into
anot her conpound of formula |Aj ox! de t hereof, con&g\gtl ng a free
conmpound of formula I'A or a®-N¥ oxi r,hereof into a sal t nverting an
obt ai nabl e salt of a conpound ormula I A or an N-oxide thereof into the

free conpound or another salNC andkor separating a m xture of isoneric
conpounds of formula | A or Noxides?thereof into the individual isomers.

wherein Ac is acyl, as defined undsr formula | for lower alkylene G substituted by acyloxy,
and X, Y, Py, Ba, R, and n are as defined ‘or a comnound of formula |, with an aldshyde of

formula XV,

Fant| /H
N4 XV
W (X o
D— E\Q)r

wherein A, B, D E, Q, andr ar2 as describad for 2 compeund of Tormula |, in the presence
ciasirong 2as:, he functional groups in the soempcands of formuia XV and formuia XY
which do not saricinate in th2 reaction heing nrasent in orotacted form whars necessary,
and removing oy 20eiys grouns sresant,
whereas the staring comzcurnds defined in 3) 1o 2) may aiso be present in the form of salts,

provided a sait-icrming grours is zrasent and the reaciion in salt form is possible;

ang, If se cesired, convening =n obtainabie comgound of formula | or an N-oxide therect
inio anctrzer cemzound of formuia | or an N-oxide thereof, converting a iree compound of
fermula | or an N-cxide therscf into a salt, converting an ottainable salt of a compound of
formuia ! or an N-cxide therac? into the free compound or another sait, and/or segarating 2

mixture cf iscmeric compounds of formula | or N-oxides theracf into the individual isomer
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