New anal ogues of canpt ot hecin, - : _ _ their use as
medi canents and - R t he pharnmaceutical conpositions

. containin -t&ﬁg}s 5 Canptothecin is a natural conpound wgnUs§vagdaeen

i sol ated YO e9fi_rst time fromthe | eaves and the bark of the
Chinese plant called canptotheca acum natp_(see Vall et al. J. Aner.
Chem Soc. 88:3888 (1966)). Canptothecin 1s a pentacyclic conpound
constituted by an indolizino[1, 2-{% uinoline fragnment fused with an

a- hydr oxyl act one SELEGTTIVE| ETCHheTOR ThE -3&F b SEMEGONPUGEORS whi ch
carries the [err]-hydroxy group 1s 10 et rJ.cal -and confers a rotatory
power on the nol ecul e. The natura%‘ 'Fnﬁiéﬁu npt ot heci n has an o
absol ute "S" configurati 9Reasuntted dsstatesar yovePimemd has coertsponds to
the followng forml au]?/i t%'alisn inv Q:Iio'n g@%&ﬂr\:heﬁbn.égﬁtﬁct No.

anti-prolifer FITRE et everal cancerous cel I "lines, 1ncluding

the cell | BnesDakHOMHFIM-COMST s eWarfedcol by, |they aPgfspsest Advareeds M
et-al: The . é.?:ge.i JusSt iy PRAG Mgl OPepaBiathtA oredtne VoI .
25, p. 73 (Ace%ee%c re;ﬁs,o 195??)&.9 It I's suggested that the:

anti - prol i f er adrwe/zony \Reseayrch H§ft8vecin is related to 25 its
inhibitory activity on DNA topoi sofgtasecAr, FIEID |t has- been indicated
that [err]-hydroxyl actone was an absol.ute requirenent both for .the in
vivo and in vitro activi EpeofPRERRI: otRYENTL Earﬁ‘?ﬁ?‘h%%i ﬁ??’eﬁ@\?vthnthancer
Agent's, Pyigresit-vM ekedlbicofiuctpr 2Ae{TBEsPr ess,In9%Bgrtithilany] ethel,

Cancer Res. 30 55: 753 _(1995);  Hertzher , : e - J1
(1982) and Cr oRFesent 1R eﬂgﬁ‘?’“ 8 E‘Q%gent?m?&%@e]](i‘%%’cz{ﬁl?%cﬁ% e%t

i nvention rel ahagnesiumneonta bsingfsemipendiizter layer.canptothecin, in
Canptothecl . The corpounds. BEcRGRBEND 0 PRk LRVEREION W oY resent &
power f ul " biol ogi cal BHEEEdi ty ’G\Hg%?l i's Qﬂ%&?&t edh#FF°FgﬁﬁEéuF8 t he
stalte of tltyfa pééﬂticaﬁa“‘-’%ﬁh ;dilvida‘ﬁ_ fie*‘a@:r‘ee Rnéwhij ectt ls:fcn hdeigdwest_ L_anei S Pew
anal ogues of canptothecin whi iffe . r omsakls: kno VeSS 0
canpt ot hecin nggﬁl‘-}iseH%e ‘f‘?fﬁct%%vnc%ntlé'i%h% er?']]lj% n@] ﬁ%drg%/:%gc%&é e (or
its open hydroageacesyyl dioBesn) andst chaser adipdes] - iIspghoxyasict these -

2 (or i Y 9ROy Gar Rt NOr 18,208, sodhal dmeaait aspl bs,
accept abl e sal éig?{lgﬁ%ﬁogﬁ bis the latter. B%/; derjvative_of caggfo%heci nis
meant a conpouR89Ravith§-t Rateme No. 53RA8.6dlal iS80eG SfeRten g
Lo ] BT OB e R ey o oLt hau ot her . ca cal

2" L oubhti T ut | 3H836n Onfe PRBEREANCe: Mndth B0y riasad Mr et Liry 25857

canpt ot heci n agesyelfatent Roows,B19sRa%I alistuwsd agunesdri bkPher ¥abter. By

[err]-hydroxyl ?\%gﬁ%thé.ggﬁgés?v et QEEuegOMa hcb,tcﬁgbéi;“ﬁ-.ét‘ adeiehitonal

carbon atom be on’of "f'he carbox and [eFr]-carbon
carrying the hiierox39,d08 i nlﬁﬁ@e?eﬂla}‘chyd%/oxwaéfoﬁe.& Rptent NRal ogue
of canptotfleci B 3640p9hN0 @shBA | ApeRli 0B, canobBerehose coatant No.
substituti‘ons o thé I ndol | m%l 2- b] gqui nol i ne fra.gr'an% (IFQr e ang] ein
order to PrPldveoBme SHFURA | 1 eheB coFadid) Yor - o F ¥ pd T or

cl osed [err] - hgdsaxyhasat ondssued (fMay exappl agigs ;or derst o Papente Noe

stability of the canpaund)., Exanpl of . fitytions e osed
[ err]-hydroxyl BettélatfRe| ud‘?sé’ﬁﬁgl Y sub®ti t1¢7oh (#Eﬁ' exggngfa{élgwﬁoét hyl )
on the [err]-ca,kaes., 94BxadssasdoTunebdBi,t 10963s UsS .t Be 588eA18, issued
[err]-hydroxyl ne,. - 198G Udg algky!, s&bsid t1dd ong s@ielineapS{1 ] 3@ar bon,
substi t ut i:’géis ?"ﬁ‘é& e&%’rrpllglggr‘i am da#%n) %hgh'ﬂ%'heirsesﬁl tant carboxylic
aci d and subst iid®6i.ons (for exanple an esterification) or suppr essi ons .

of the resultant hydroxylyf#igds +e@hnifuele’ enhadet i BebRrI wedy edin ofthiehe
invention is the conpounds of formnul l,) and formula 1), . 25
[err] 30 mapufaSErdngy °§h§?‘?‘f’n}|‘oﬁ§&ilgef50r mO5e Eh\fhcmpﬁéﬁh&ng'soﬁ t hese
forms, in whiclgry etdH epfdcess usingpXeseirs bedmwetching| toa pgrowde

al kenyl, a | ower al

nyl ., a.lower . a . | quer
al koxy | ove? al %%lsﬁl’iﬁ&rs‘ﬁ%?? hF(e)aFlolr\/\%?'al klﬂ ;1on géé%ﬁe%ﬁé%uﬂ?ér r] and
Rlerr] represemiask rdamandsoidns al portion| ofiethhasemickpiuctower Ahey|

| ower : ~al kenyl; cyano, |ower—eyano—atkyl, nitro, |ower
itro al kyl, amdo, | 35 : ' | , ino, |
hydr azi no al-kyb—aidectquer azido alkyl, 1l shit B Bl R g8 221 N0, O0Er
(-CH[ er r ]}) THNB[ SHEETRIAS BEENCH err]) nOR[ er ], (CEU““‘H‘“M |‘ .
(CH err]) mCO REPLALED ], ( ] (0)Rerr],

(CHerr]ymtOREr [, (CHerr])nOC(O R err],
(_DKCI-l[err]‘)nNR[err]R[err], OC(ONRerr|Rerr], OC(O)(CI—lg)nCCIeFr]R[e'rr]'



10 . A nore parti cuI ar subject of the invention is the conpounds of for,rrul a.

Il as defined "above, in which Rerr] represents the ethyl group; R2
and R3.re %I ndependently, H. a lower al kyl, hapeprusenesissal o
al kyl or Wé@ or R2 and R3 formtogether a met hyl enedi oxy or an

ethyl enedioxy; Rlerr] and Rierr] represent, independently, H a | oner .

al kyl, (CHerr])mMNR[err]R[err], or (CHeri])n[Nerr]X] non substituted or
substltut ed by a lower 15 al kyI Rlerr] represents H and Rlerr] represents
OR6, in which Rénr bppmsadst yspdokoaspukiker off thekgkposed NPBRZiIPRSWAfch R6

and R7, mdepel&fl@ntéama&ﬂue%% H, rige | %er-_lah&ylof afyd Qémconaueeaer aryl
al kyl . Preferab Rl err] represents H or CHerrl: %g‘err err i n which
o]

R6 and R7 Fepﬁe%ﬁPveFﬁeeBEnBEﬂtI“?SkHab'F go afiky| FoRigying

regrtestentsde %hleloweh ek:&yxl €he mask ﬁSHI:efubIz)aaI NeXérapg éﬁdﬁééiﬁgtﬁﬂeor e
substitute a_l oner, rese err

. represents ™H gfmg g&épgal Metchreé[ {'1% g[ltl c V?ﬁﬁteﬂtoa’bllelggf'?gof t he

latter. As an esawpke aofisotirepit anddmsqiurtmub%nmnnsecbf[lwq andiedezycan be

~enti oned Rﬁc&hpe&ﬁ ! apHPcE&’&?éé ”yLandp'é‘é‘ﬁa%le”W 1 ”EQH-EPJ:%e&”d

4- et hyl pi per aZi ng a nore erre manner
represents H.oWikhl orespegtef §Pab¥ﬂ9JPF cHFﬁ%BbeIBSZSth@T-uo@%feq:{'fer?]:‘-’h '

represents H, gek-@wﬁaﬁbﬁyl subAl asoét%raﬁthaheB&%blnteaéeéeﬂiénH a
| ower or a lower ar

and pref erabl | uoro, chloro,
met hyl or 1|ﬂ3t h@k‘y A sFatent Ngsa ﬁn¥§°p féferred Srrér?'r)é?eP Rrerf] BABi®[err]
fo[) m toge]E heL gnaxymet gasae 'ﬂéa«-h oxpel hysenes brea?]tlvé\ e aae%mgl ar
subj ect of the j ngion s the i be eaft in the 30
exanples, in pah&ﬁul Sr afhéeﬁ?oﬁuégggg% gg%ﬁ%ﬂ? n‘gftgiﬁ f%’f%%\n ngIg
f or mul ae: this- Seshhjtue, 10-dig | Foundl, thadi hMEO §tohesoxJI-VI -

2- (4- et hyl 4" 6,7 dol 1
2( b] gﬁl ngl i neB@ﬁb%g%ﬁﬁeE%hErdlig‘n%hey co:%é‘{l‘nr}ﬂ% Jindolizinol ,

|-
12- di et hy|%i nomet hyl - 9- fﬂq&w&rzr 98 1gHFENg &%magﬁ)%rﬂfrvw—% 35
gxerﬂh n|0[g fI4 @oZ»] ld&‘i(iﬂpllél n&hh 2] @f maildHeich Heéi( %tiﬂ.ﬂ-@ -chwnkead -
- et hy uoro

pi peri di nomet h %&%{Z %«Fg%aéaé%on a’}%ﬁ%‘{%% ?rtre %{qu?‘% FF ne- 3,
15(4H, 13H)-di m'ndge Such damage can lead to reduction in 8

- 5-ethyl-9-fl H.%&P%sc%ng%h#%gc}% ok n etﬂfé&i’du o pdéxfgéééj' ngget hyl -

| H oxepr no qui no I ne-3
13H) - di one20  well ag. énpeeesedefﬂﬂuneye%ﬁ#os VWRVEERS -10- met hoxy- 1

2- pi peridi nonet hyl - 1H Anotheli'xeétﬂﬁﬁ.ﬁ %e&xﬂiqwousesnoh lchemical

, 2-b I di d
5 othyl -4, 5 i RYEPGTE: nyhiGhy. ZROSHE nEAE 15504 HERRSHR pelF¥F It hy 1) -
1H . oxeprchei'n.’icaél étdhesddymicadlyl caubkquless i rda:nib,gel i(:4|—th&

?ED (91I (r)rgtehyl pi perr Sr no rr%E hy%‘etﬂ@élm e %ﬁi grgbwroxy 5%&1[ Zi no[ 1

, 2- b] qui n@8 nelackeds(achesifali efeh whigh - §s &Oﬁlﬂaﬂi#ﬁéeutwlé&d yand
acfﬁpt a]E)I e sal E%ﬁftf.%ﬁ% |ﬂixf Eﬁse 1nt %I—Vﬁsdéér?ll?%ﬁ&ﬁioﬂerﬁbfi&%ﬁﬂn | oI[/ver
Wi reference_to.the a i o and al ko roups desj ghates
| i near or br an@ﬁQ&t%QP&la{’ed @I“?%ﬁ’uatl?c Ay digstar S\éﬁ o&&ge&‘%&f'a n?hgh
| to 6 carbonsproeessaFolrorIeVEnpeRriconditors! hyl , propyl, i sopropyl,
butyl, t-butyl, 15 met hyl t hl%@w&&ﬁwd et hoxy. Wth
reference to the al kenyl or al term | ower designates
groups corg@i ni ng 2to GBxareIﬁiry,atcm annleonaspect of mirliedopbésent

triple bonds, 'ﬁl %ﬁ t?SrV‘.E%}’:E gxg ‘p_pegg}n o
_ pentenyl, hexany ﬁynyl >;;éopeny propyny utyn y groups e term
cycl oal kyl sendeondhgtes devieg st IP133‘{J<§1 dmmnmssnmcthessteps
exanmpl e, the cyahoprgaiiaine! aput ¥irs€0 ep(i}‘_ﬁkﬁlaﬁnt Wla F@&- Cys# ohexy
groups. The term gryl designates a r'rlg1 %I@a ricyc S;édr_lc_>car bon
conpound wi th SEMLEORAUGREY , Qhhedi & ﬁ%ﬁ ctEd ng &8N gRitaxia
maxi mum of3 &/ rr&aiyeﬁ:s ,ofs UEIh-VEES émlwﬂiudtnr,ph&mﬁelmatpm hyecondt bagey!

pronery! o aaca e aoneif Sl "A0R, S0 beGReSULRT 2ol g0 o

al kyl, I ower cyano al kyl, lower nitro al kyI 25 lower am do al kyl, | ower
hydrazino al kyl, |ower azido alkyl, |ower Tafs\SheetiHit\Heen Reprased hydr oxy
al kyr ) wer al kyl, | ower al ky kyl , and I ower

al k ITH!b gﬁ?ﬁ?ﬁmronyl al kyI are substi IIHIII !Imll veI y, by one to
three hal 8E nitiro do, hydrazi no, -hydro

| ower al koxy, I ower al kylthio or I ower sul phonyl gr oups The | ovver

. al kyI am no radr caI can cont ar n one or two Iower aI kyI 30 groups: and

o " o o o o o o o



al kal i ne acetate optionally conmbined with a phase transfer agent, such és,
for exanpl e, t et rabut yl ammoni um brom de), in an.aprotic solvent such
as acet oniyyélod/esesé NN- 5 di met hyl formani de, at a tenper at uPETAHIPRTISéEd

bet ween 50[err]C and 120[err]C (R Gigg et al ., Tetrahedron 46, page
4003 (1990)). The conpounds of geneyal fornmula Mare new. They can
be prepared according to a ~process characterized in that 10 - the
carbonyl of a pyridine of general,formnul . - '
[err] 15 t¥19i nSHFEPRA %Pé',e,r] Afd qﬁeé%‘ r piban fhateaRfn R dif s
above and R22 nepegsentls) aphavbding an imayewisen hasier ofll iphotoresist :
protected with_an_acetal functiaon, J rder_ 1.0 _RJ:Qquc 20 nd of
general formul grlgxn.matte to tt'.h% s'e%o?idd ep:.%a%.%q “ia&rﬁ%, aﬂﬁo 5
[err] seliecthiivedly Ritaiving Riler r$econd Repitaxial elayer nwithn@n

i ndi cated above @Q ' UiSc rgpr shngependsniap a

| oner al ky?gor r%‘}%}gﬁh‘ﬂfﬁ%ﬁ&ﬁ}fm edhhdero%g? Sgﬁ%%néil’nﬁﬁ' wth 2 to 4
car bons: chloximed (@Y nerhpromangt (BF)is i ntroduced into the conpound

of general fornmula F in purtiidfird,0 ORh N 8ee8RROUNThyEr gengiyl fuer nul a .
o :

. . , 14 \ \
which Rerr], REatiplly diqn beam£%ehed Brife ﬁﬁal#ﬁr?&r"!tr’r&e&a't &?%5{?2
- then the al cefian fHXNCt ixivenftagesusdyyound tifalgervehdingf erithl do@ ikeam _
tected j d . t H
T T Al CPraes | Bpk; BIUEC e oNREL BhoO Sl duotililbln otin o1l
i ndi cat ed aboveratied Rileil¢ finajepgelegfiive, ptohibyi wsipouiXofremayes cohol
functi on. dinetfes t Glnsda tﬂé\f—' €REPYUAd REmIeREhZhgf OF BiA 11y,

R |
deprot ect ed inaayder. to produce 2 t he conpound of genéral, formula I’
[err] reaqtifg ckorr ’EFRINgy oFr OthererFhemicaly erching Bayhde
nmeani ng i ndi Cat\gé@.lgﬁ-\i%r to etchihBewdeppamnd of fornmula r is treated with
a functionalized al kyl ati agent _in order 3 t r.oguce .a
[err]-hydrbRyester of ger%%ﬁ‘gﬁeorﬁgléf S'ndt substahtiall} etch the
[err] o (100)n st fac] ofr |II-NkrmhteRislr thatd Rrdiainshane Moy
meani ng I ndi calgd Ao ' lafh® dAdell it 1 I is nBEET 'doftfoRfed el | Nod

in general formu . ) 15

- the protectivurhhey Rhacauss e E¥polFrRLeFtiydtdr alta oMAMESLYS”

f' ea}/ed in or d%’oﬂﬁi\l\r}{_n Pr p&lpees A Rfm&our@epéc?wwr abténiny E[ﬁi:océ&s R22
err in whic err err], err], .Rlers] _an err,] have

t he meani ngPi n(ﬁ‘%’ﬁ;%x';l, fﬁ%’rﬁﬂ (ﬁg %Wesserﬁ%l%mtqu N@I% epdr] and
Rlerr] represepiredise |dupth ahhdn @/ clmeinesiu-deficient cyayeat kyis

al kyl, 1 ower al k'ecn I tel Quer al koxy | ower alkyl or aryl or lower aryl alkyl,
- the conpound eral - formula Kis cyclized into the conpound of
general fornula L One aspect of the invention inclpdes] a II-VI

in which Rlerr] Rl¢ Iddwi i ledit8 iRy B ¥ Ent
i ndi cat ed aboves:eml ﬁ%dr?ﬁf; t{2461’1(% q{%dlirﬁj]edl é‘rﬁéad% cal crg%ﬁ?orrp%und I_n IS

an ; .
converted 25t o eanassynations &f Mg Glichuding layers Gl FBtagdhdicl
formula M hig) ergdch that a ldyeshi obf Riswdr Meer rdonddmrdtidierr],

d h th [ i ndi Q. b | f ti
and Rlerr] .av%ﬁqva a(r%ﬂr)l%ecn :f(i S’la%%\;gég’dﬁggg?r ony unction

of a 4-acyl-2- taife Lanunatti na
J.L. J. Heterocyclic Chem BRIEF [DESCE ] NES, protected by
an acetal function, prefeg ealciﬁl 'chga%t @ros@QEQE?gﬁﬂaiov@i.Q% Yeangard
condi tions known to a person skilled in the art eene. T.,

Pr ot ect i ve3@r ouprbstiraligyanFare¥ingsy i hebuxried-beteyertrvetares Johvi
1981)). The i ntedBslind esbhiSon@ictord lagel’ Glde made Wihh dcddiidneer
pot assi um al cohol ate 1 n an aprot,ic sqlvent (for exanple acetonitrile),

or the al cohol ¥¥@mthe &?qwtalm%&f’é"i s derived, at a tenperature
conpri sed bet ween O[ridl¥e and iHO0hergide | Crosstaseditigridliuvtewheof
conpound of general fornula F. £ . s ) .

6" | at't A, FHERETR S Of LT 1 TROHRS P IR PRRTIFPS: 1
or al kyl -186hi ustég.or exanple nesityl-lithium in an ethereal solvent
such as tetrahydrofuran at a tenperature conprised between -100[err]C
and Jerr]C. A fornylating el ectrophile such as - N, N- di net hyl f or mram de
is added to the lithiated internmedi ate thus obtained, and the 5 al dehyde
‘thus obtained is treated, after hydrolysis, with a reduci ng agent such as
sodi um borohydride in order to produce the conpound of general formula G

The protection of the alcohol function of conpound Gis carried out
according to the standard conditions known to a person skilled in the
art, in order to obtain a conpound of general fornula H Exanples of

- protective groups of the al cohol function include 10 those which form

v



19 The conpounds can i nhi bit tdpoi sonerase, for exanple of type.l.

and/or Il,.in a patient, . for exanple a manmmal such as man, by _
adm ni st rgblogAsdog t hi-s: patient of a t herapeutical |y efplgrisoygrsggantity
of a conmpound of formula (1) or of fornmula (I11). 5 ~The conpounds

according to the invention also have an gnti-tunoral activity. They

can be used for the treatnent of tunors, Tor exanple tunors expressing a
t opoi sonerase, in a patient by adnmnistration to the latter of a :
t herapeutical |y effectilgure guadd idysdfeg exafrolastoionadr nvdew (OF or of
formula (11). tReaniiRtrefte WIDFIgAke 2 foldBREHE .iaﬁcéﬂéﬂiﬁ%%ée@é. the
oesophagus, the stomach,_ihe intestines, .the rectum the 1 oral cavity,

the pharynx, ‘the |arynx FYFHFS (hg1s e Bdf6n CrIrstnestdonaln v vot uteri,

t he cor pttheendartattriatey fofe ®iguires, 3t h&oliestiage, at heubsehuenes, the
bl adder, the ki dne .he.li , the pancreas, the bone, the '
connecti vegti ?seg‘gsc?‘ﬁt’vﬁe cgﬂnh',cgtlhg%e és, the brain and the central

nervous system as wel | Bigwmncsr igf a heideyraxassHsmdtcdoina)l Habiski BES

di sease, |ynphgnps an et Lel gt ‘I;Bgié;k' ipnle | omas
and 15 others. .S%Q&ﬁ%;y%gan a sogbgﬁg%%ﬂ?or thPng%Bﬁéﬁt OC#WS
parasitic inf&3WY3Hg BRYeHhi bition of the - henof | agel | ates (for exanple

in trypanosonia or |ei sheifire | 6f @8l i9NE1AEr dBbdsiidditicPRl view! ofhe
pl asnodi su as_for_example in malari ‘but also_the treatnent of viral
20 i nf e?’téon tﬂ’fnc?"ms:,rgfé"lfspfe élgurerﬁ'[ésggﬂ%‘ﬁ’e??i%sl?'rﬁkeqfﬁepﬁf"ﬁﬁﬁﬁs of
formul a | andwhichuirenbvesf porphensaofutheabuttging layer\ subj ect of the
present Application is a I products of fornula I
~and Il as defined aboveaéalgi el %Aggﬂﬁg’%g%%%’t icgrzl%s?alsteg%\hopﬁgpﬁé?ﬁc %t_i cally
accept abl e 25subsitiatels owhadrhanslowcirRsUtivai dngt othegetive fsidopkd | and
1, as vell apriiSles, DPOSHEBELHIFAl rfe @ OShi | Q8SoFRME NHAERAt thgast one
of the nedicanents as defined above as active ingredient.
Ther ef or et? he IYEBHPHn rel ates to pharnaceutical conpositions containing a
conpound 30 ac@ETAINED OESURIPTION OFN THE PREFEGREDORMBEDIMMNTS a
phar maceutical |y acceptgpl e I it,,in conbi fog Wth a,
phar maceuti cal |y acceptd Iemgﬁdplg%ﬁ:uﬁ%gg?di n’gnc?%?(t _quea& gﬁ&?ﬁn 1s
‘admi ni strati oreamdived EPyr adlakghe-green ilasexvenpliicationspini whiaehl
intranuscul ar gplr agse deain f?\ﬁli'i‘:j})' o4t ApRAUSDen ,he_dlhaftmceehfgghom
a

conposition (for - ,exar;E ¢ thérapeutic) can be in the formof a solid,
liquid, 19DosEHETEPY i35 ATe APRYTFANt 3gssue. Tikhe,RFoeRest fearribagositi on
can be in sol hdrkoefhaheesexhephanupavtarabiRitySand thetanihpsiitabl ets,

| i posones, gel gt IE§ (éapaul @s_0Qr supposi-tories. The pill, tablet or
gel atin capsuP iSGe“EYVEFRY in ‘a substance which is capabl e of
protecting the _ - The method of the invention is useful ig0

conposition f : [ £ ri i g .1n_the.. ch of
the subject ﬂgk?%?tg‘ﬁéu?? }lgl ﬁ?é%e%g%%foal??%%n@ggg%‘%watﬁ:g%é(gggg%si tion
to pass 4P a Weh- @tgdyned stepmis inehpdedhe PreMioust axndndas lead| atter.
The conpound gan ehe0 Gevatspmest e'er lLCHIMea righe’ €X28P! €aidbet he
sane | ocation_as the tunmpr. The conmpound can also bé. 5 —adm nistered
accordi ng to BTSGEE&rne é’&?ge&soéé‘:fg 25 IOk L£Eehing neging| ease
conposi ti on oKearidnsf.usi The pion) beakhanappdapedgat €heolde¥izepRAd sSmapn be,

for exa ’ Ci t ium st ear at e, . magnesi u
car bonat e, tgﬁtl?'sdsﬁ%gar ??%Egggﬁg‘gt ?s?éi,l% e%ﬁ‘ﬁnn,a%t E’gh,é%%?sgt P%l, gl]é?l ul ose,
met hyl cd@Q ul éasersvdigem cFTheoryaseny| inventieh| ik odireqgodd vEowardgraol i di ne

and wax. The ghgr mqw%téﬁamt'&aavégnh%gggg gpégégﬁg”%%n&l

according to the invention can al so be presente Torm sucCh as,
f or “exanpf¥ersol e RECGSAR 4R/, AR u3FBANS NEXosoduionaiasecamel ease

fornul ation. &86hant wAEPEORMistEl! bHUBE. SUPROAA&I€86n Porhi O prycaDL e,

wat er, organi g_sol vents s%ch as gl ycerol or, glycols suth as

pol yet hyl ene §P§CBP, agvantage, in, khat 1t selectiveiy jekrhes MgZnr$SRti ons,

i n-wat er 3515 claddingubagetspfahdedoey enst ostel €he Ouhder LgEngf zrhdse
products of fgqrm (1 (1 S —r_wrdefined ove for e _preparation
of medi cament g{‘?ﬁ gﬂde%af%ri rﬁhfl) blgt :([)p%:ltso ?efse%l?mde'and YR pa‘&?? cularly
t opoi somerase of type | or-type Il, nedicanents intended for the

treatment of tunors, nedicanents-intended for the treatnment of parasitic
infections, as 20 well as nedicanents intended for the treatnent of viral

di seases. The dose of a conpound according to the present invention
envi saged for the treatnment of the di seases or disorders nentioned
above, varies according to the adm ni strati on nethod, the age and_body

wei ght of the subject as well as the state of 25 the latter and it will be

. . I o, LT



5, NNR—[err]H(DIVBO) 0.90 (t, 3H); 1.20 (g, 2H); 3.27 (dd, 2H); 5.29 (s,
2H): 5.49 (dd, 2H); 7.42 (s, 1H); 7.73 (t, 1H); 7.90 (t, 1H); 8.16 (t,
2H); 8. 71%&98/%53 - NWR-[err]C (DVMSO: 8.45; 36,48; 42. m;mrsswa‘@ﬂ
61.44; 73.34; 78; 122.71; 127.83; 128. 15; 128. 75; 129.08; 130.07;
130. 61 131.81; 144.66; 148.04; 152. 80;. ‘155, 91, 159. 26; 172,08. 10

| R(CKBr): 761; 1127; 1204; 1285; 1580; 165 1757. Exanpl e 4:
[err]-ethyl-[err]- hydroxy y- (8- hydroxyneth | -9-0x0 (11H)-indolizino-[1, 2-
b] qui nol i ne- 7-etichimmpprecessci gutomatigaiilieotitoR®| (A orths R &m

hydroxi de (O lp3D ddsiried Fdaed b&a@t@bﬂ' ifidex-dhided ridge laser.
di hydr o- 5- hydroxy 1H oxepi_no

izino.ll, 2-b Q 3,15
(4H, 13H) - di one (5007 L’fl§§ rﬁﬁ}'l )né‘ﬁgu‘%%% ?‘Eg%f‘t gHtlhgg qanés‘%%g?f is
-agi tat Ield alt arrt:,daﬂtﬁ)eam etgﬁl;nhngatam fwet 1cﬂuélmnas1, ahclfz_imtpr odukme\eer. ‘i od
virtua i mpi,d sol uti.o e a S ified .
to pH 3. % '[rﬁﬁ (R)%Jb%’l éPa fol]] H&Srgé\{)%tgﬁ)ﬂ @éérij
recovered by -f |pzte\a:tau51y V\aspta,‘dtedt hl\)vatmn ahelaw effchdagormay hadgadr |"'é¢d '
under 20 reduce&eﬁr q:sasl.}L]gde dé‘&fcggdﬁaa%g&@lt%nsO%htHfogﬂengr IMI? s’gned in

the formof a drate, m 5-167 € DVEO) :
0.82 (t, 3H); B)1HX rﬁomnotzwlmmezwlooé puface gt 7315235% nsSSe; 1H);
4.81 (s, 2H); )26p(|:~%vv1 y5 ¥howhe T14Y1 ¢et2Bahts 1#&1351::?%1(.3{7 éthﬁh 7.84

t, 1H); d, 121 25
(R Lo 1 P Ossets L diaes oor,Contils S33Vatsy, ildn coraedy” S o
128. 00; C mrﬁ‘ae,l%sﬁ].l}lZaaﬁﬁglhaom 23%eTe: grafies; cmrfﬂs,

15,99, 155 10l gl S e 2 bha (0Ehn MO

[err] - ot hyl - [ crasedyt o8 o {@ntantirdnimisate - S arqremm laser diodes.

i ndol i zi no-[1, ] FB¢n/Hi )id’ @PLRBAL iCl or HBr in an agqueous
5-ethyl -4, 5-di %/%r%g ;r/l%r ox§/1 H-oJ>'<ep| no [3',4": g-?] -indolizino [1, 2-b]

qui nol i ne-3515 SOlu‘tﬂ(Q!H 13H) - di one (180 ny, O. 5 mmol ), in suspension in
nmet hanol (50 m) is treatgd \Abﬁhl&&-heﬁétchwnlir;ﬂimen TIHVE i decompcumdlanol

0.5 m d t de fl I t
hours) . The volSEHE BTG SKoE o9haPaiiy BFFEAREE pifl “SECeddihe,

di ssol ved i n diwhtlorthet paasetlﬁo:mwantwasheé wlilhlsmrla{!r-teé anneraliydrdxi de
(0.05 N. 15 ml) fcﬂﬁré”i“e (&l gﬁ%wnThQaQEQ'a'Hl‘bderafé | QAchaadsi @d H&je

sodi um sul phat e
and evapor aved. (fiheicalliy resimue widegur iNawihdy Ebiﬁﬁtﬁmt%g?'%ﬁpmdﬁﬁ a°1'é| lica

Paken up 1n di SRV GHRePY PHFCRPEARILE o diving; T BEOIE! °

(58 9% of sougmommomlﬁﬁ‘rhégﬁor“ﬁm%l e The V?EP-PH@'V Jdaviexs rﬁ’%
163-166 C. 5 c{:@rﬁ.an(a(;xilé)d 3.t(=_'ﬂ @")moie&uié& %Hhm bt

2H); 3.49 (s, 3% & I@ N 5%9 %00755 (s
1H), 7.21 (s, E). BE (Qesq%be% Pts HSa en ‘?591 &>y

1H); 8.36 68, I14)363,395 NVRLERT HlC HeXBY eind¢orpdraiiked 3byS4eféiatizze .50. 15

51.67: 58.10° 65 33 78.03: 10 7: 127 0:
128.35: 129.53: 15"136"‘%5" 536"’628%%5‘:87331%?‘73’ f%‘% 1%%5%%% qé‘f%zé‘é
161.74; 171.35: layers | & (&8sgrided7in 1695en@HES; apwligzation SEE@;\W{N@ 6:

et hy| d  BE-CONTAINING IT-VI BLUE-GREEN
[err]-ethyl- [err?qer'rildﬂl uo?lét}eerr - hydr oxy-r - ( 8- hydroxynet hyl - 9- oxo

(11H) - i ndol i zi TGASER DHIDER) i anrd | qdyqr) Qatahednduve 1P36- Appr oxi mat el y
hal f of a ggtal quanti ty ggsg{_-hahoaéomdllfsl tf@ﬂ@aeba,t & (dakk Nndubd¥rate

mol ), 8-fornyl oxyneth roplon dO|IZI 2- qui nalin -9
(11H)-one (2,0 ¥ Whlcﬁsl?se \éé'ggt EPHE %Exéﬂ?]&ag q:n
suspension in amhydweﬁsmaziﬁsséOc&h)idlage layer aﬂdeﬂ; diegma:slredlmier(;mgon to

(0'm) ‘then  rEIPBREER nd4har TR PHESE WhVARR M Cana e, 0By of

added. The reactladdimyt ulayews 8 ntémdlealmdéepﬂﬁﬁtaﬂ fby aRotBRENESET an
hour . Afte to t 0]
%%qgﬁmgegmax ¥ §Nde % Qidirfssd Ne1 4&Ra 0¢ Ta yand e

st opped by Phe sat ur at ed i um chl oride (
reacti on ni xt ur?6jeverliesteaveguide layek o3¢ ARFEHNENEES 2R ?'9‘-‘1]‘(1 § ©Rhe
combi ned organic extracts are dried and 25 ¢ i due is

taken up in diethyl ether (10 nl), flltereda col um
chron ], CHerr]Cllerr] / M roduces 664
ngy 55831 ct in the form of ayelloﬁﬁﬁl'“mﬁ“

208- 409[ er RERLACED MR-[err]H (CDCl[err]) 8 (t, 3H;

2.32 (m 2H). A B8 (S6-1H); 4.38 (g, 30 2H): 5.09 (d, 2H): 5.13 (dd, 2H);
7.42 (s,IH; 7.55 (t, 1H); 7.72°(t, 1H; 7.79 (d, 1H); ©8.08 (d, 1H;
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tenperature. The volatile conponents are evaporated off and the residue is -
purified by colum chromatography (Sigerr], CHerr]Cl[err]/MOH

100/0 to %%)15959&“ ‘ch produces a 15 linpid oil which, aftqicioseaamsat with
t ol uene, produces 5.9 g of product (L) (89% in t he form of white
crystals, mp. 97- 98[err]C _ 11. h.

5-et hyl - 1, 5- di hydr o- 5- hydr oxy- oxepi no[ 3, 4 c] pyridine-3, 9(4H, 8H) - di one

(M 5-et hyl - 1, 5-di hydr o-5- hydr oxy- 9- met hoxy- oxepi no[ 3 , 4-c]

pyridi ne-3 (4Hayer . (2'.85 g, In0 one. lemppsdiment hestel ustiop rHye) 2% 9
hours in IN hydsachi ordc agsde (20 NMubwell®, - any' ©adrdprTatiell &rd-Syr

concentrated under reduced, pressure and t hé reS|due I's agal n dried, by

the addition JFCRCEMbrARYIRIoR FEAHERE CRNCEntrationerf Mgeifipitihder
reduced PE&Selaadingt hayef esena@yofbe hasador ustennts@zs dq Hie 28

resul t ant % ls di ss Ivedln Iy ﬁﬂxd{;ous cetopitri

agi tat ed urder %rg?gr?af §F 2 uPP TH EF e A5 ¢ BFETRER 0| red t and
dried, which leu:eESO:.QStcg) (HreRdk ofita mdryt&fﬂmd:t tortea tiorp.ofl Naser

'}'ﬁg[g;gl:gdur es ﬁ%scrllged by %gﬁh&%ﬁp %Ié&’%ﬁi%hﬂ#&%oé%eﬁ{l n rans

1, p. 1520  etchistay; lagem- Zoiand gis (erbaddssh. nPéwumealwaren 1%3 2509
(1981); and Nakaséfdarnglic3tontHctd - lé%rdﬁn 1§ch011n§]& Bfl)

are used. 3, 4-ethyl enedl 0X acet,anl i de ; 'S aci" d to
the Vil sm%?er la¥gent 38bt aMfediBy FRYSTRGHWYe mat:h ow‘PbGTlc °°T}ﬂﬁ5%tphor yl
oxychl ori de (7&1@&1;::&&&7360! ) Metadninshidusadi ot byvbeselinde (GEhtdct

0.28 nol), coolfd loy vgéh a water/ice bath and agitated again for 0.5
hour s under Tﬁ gon ‘at nosphere. The resultant mxture is heated at
75[err]C for 16 hours. AInepne embodiment, the epitaxial layers are

32 cool 400 d0 anbi ent tenperature, the reaction mixture is
added to a m xture I ce and wat er éSOO m ) and extracted with :
di chl or orré?harife&&x 200 m). The conbi ERENCEg#gani ¢ ext rEEERGENESS dri ed
over sodium sul phate, fi I ter ed and concentrated. The solid . residue is
suspended in (20 m), filtered and dried under reduced 5
pressure, whic %‘?ﬁ‘ﬁ&g‘a (35% of

2-chl or o- 6, 7- etdxyhieanetdi ageyui nol i ne- 3- GeneradidgaBdehyde in gdee X ormof a

yel | ow solid, gl\?22 err]C.. This inter ia treated with

sodi um i odi de %n%%e ’é:"‘}‘f% )l il conceﬁFP ng‘ﬁyésochl ori c %c dmt 1.5 m)

in acetongpri |ﬁggﬁ§l§é ¥ edldaainkp0 M) fap 24 hours. After cqpld ng, down to

anbi ent erature, the solvent is elimnated under reducgﬂ pressure
%o

and the resi du%n SeiN@kFh Ftal i n aqued®Ss t et rahydrof uran &0%@% (200 ),

filtered, washegzngsd: N etradiihpfuran 26 and dried under . rsphuded
pressure, which g%é)duces 12 g of 6, 7- et hyl enedi oxy- 2-

‘i odoqui nol i ne-Z0 1R¥E% f or Meof ayellowsolld OnizS um

155-157[ err] C cd¥esse @ﬁqiﬁewerltler medi age is treated with sgigum _
borohydride (2 g, 52 mml) i n et hanol (200 m) at anbient tenperature

for 0.5 haéfrs. Zw&lmdﬁrg diavietiat e@0under 15 reduced pr-d2SuHR and t he

residue is ta Jilter The resultant so IS
dried under rlé%%rgg pre ul‘reaéiﬁ'nq’1 he pr eggnce of phosphor us pd%t&ﬂde whi ch
produces 11 g misd oV -cdrvda adiver:- 2- lqﬁ%usﬁetmpe yl) - RY [N @m i N the

formof a yell ow solid, mp. 178-180][ err# 1.§.
5- et hyl - 8- (6, ﬁ%&%ﬁbr@&ﬁ% ayero- 3- qFRREKA éltfe%yl) 1 5-di hydro-5- 20
hydr oxy- oxepi neaAs: gi Guptiratene- 3, 9(4HG&H)ardu_Q9e14O) Di et hyl

azodlcarb ylate (570 [eLr 3.6 Mmol) is a r 5m utesto
?étl on of 5- et'héfﬂ-’ﬁi%aia}%drB}S- %Vﬁ'rl §y &?&&Fﬁﬁﬁ' % 18

pyr| di ne 3, 9(4&1;:&&1) i dfisyure 1 (Bfing), wi]:tl?Qapphl@atﬂoh:eoch@mrlﬁyvdﬁsal ned

in the pr ecedl I 3 .

tri phenyl phos %@1 ot é%ﬁ{)lﬂﬁ;ln% a m%t E?égof an fdroontff

THF/ DMVBO (8/1 e/lactm%) arﬁeﬁmx@ultmwmﬁm@n s abgiicat sxpnnm ar gon

at anbi end) d PRSI 86 ecBﬁbriQeQO'éf 50 Weléf@ft bfNp Ki?ﬂal-i% en

concentrated under reduced essure and the residue 1S |ssol din
chl or of or AP( 108PYRYeA THE Red®00; 13Yers@fulgi°éf3r |@%sheﬁt‘?®tﬁh§rlﬁr\b (4 x
50 m), dried over sodium sul phate and evapor at et me residue is
purified by columm chromatography (SiJerr],

CH efg aed99/ lto
30 9pMRIg SHPEFFB’IAErEEEﬂC1256§g7Fgr§]6g% of p”ﬁ'”ﬁt Il “m]l of a
8- et hiph—2 E}iggmg B2: ¢ anykir o- 8- hydr oxy- 10H 12 H[1,

oxeplno [3 4'.:6,7] indolizino [1,2-b]-quinoline-10, 13 (15H) - dlone
: 5-ethy| (6 7 ethylenedloxy 2- |odqu|noI|ne 3 yI)
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3H); 5.22 (s, 2H); 5.39 (d, 1H); 5.51 (d, 1H); 6.02 (s, 1H); 7.31 (s, 1H);
7.68 (s, 1H); 8.20 (s, 1H); 8.55 (s, 1H). NVR-[err] C (DVSO :

- 8.22; 36.wéesAend0; 50.48; 56.69; 61.23; 73.08; 99.16; 107.POE/USIT1ITINZ2. 16;
127.12; 128.12; 129.25; 130.02; 130.53; 143.29; 144.37; 151.12; 153.29; 30
155. 71; 158. 98; 171. 84. IR (KBr): 10p6; 1256; 1483; 1592; 1657;'1747.
Exanple 21: 5-ethyl -4, 5-di hydr o- 5- hydr oxy-10- nethoxy-| H oxepino [3',4':6,71

D e, L ke 2 S P ) s RABE S |

Stages 11.i., :ﬂa’lye;rs andar]al kdepbsikedpl eiril. avel comventidnain p.vacsy C.

PO ol (1 S e i Sl Sfunnds (& 11

7.38 (s, 1H); ﬁaﬂllc(m],azzm u 1l g.m'p.nwovm.m pgoggr@§15§|_|jadhe51on

38 RMR-13C (DMBO) i RadR; 386 Abwrlt 2w lrigeré4s 1% LherPlagplidd. 33;
99. 01; 106.49; - 122.02; 123.19;, 129. 5% % . 20; 13Q 43 1,4 17 44, 94,
150. 40; 155 9&tapgthe; ohmic ¢gytagt eigchrode. %’b‘i

1655; 1735. 5 positfndimy €of2:this mask is dependent upon the 'final

(g)Xéél glofgl OLO-°@$%¥¥YE%¢¥ Irﬂ)'){/%rf a]‘h%lﬁdr OX1I¥ clg’ﬁ ZI'H’%% ‘thedevice 1 g

conpound i s obigi nedrrr one3,érlshdimentnanibechstic Caldineget phdreones hesd

105UT3Led | 205scbiakon rodlith 1 1af-soh B © byt ot L0,

(d 1H); 3.45 pattdihed 5idb (6,0r 5 mﬂ)mesm -mb, liHes 5¥e m:,enwd 6. 08
| 7.41 (s, IH: 8.05 8. 91 (s, 1H.
(Ni/R-[;Drr] C (Dw%ma?gb 39, the EFEEJQFQ §?cat5ffb§mé1 §9As73’.32‘-&r51§)§<.%’21,@h23. 55:

124.63; 1fa fPapi1e 808 rierianl 3rPbtall 3PedRnolddy 5Aocktdd/ 7in
148.80- 154.88: 155.82: 15  159.13. 171.98. |R(KBr): 1064; 1275:
1586: 1651: 172@blin Cali e 23 -

5-et hyI 9486l uor o- 4, 5- di hgdr certe hethbodimebt-, nethegl -dd¥imepill®o is then
[3',4:6,7] I Aﬁé rom% oDl UL L¢ ﬁﬂetcﬁiaﬂn%n ¢H e dAANE #D mi TRy

corrpound i s obral ne fl'uoro-4-nmnme I'line according to the nethod

il lustrated i nelschijpg proressiis . 'W d fo Eharm| Ehe1 rigge ofF W) i d;
mp. > 250 C geyi cé‘NBD[.e”fhiléDMEO)us&i8Qo( tpeﬁ&rm 1a135 Jﬁﬂatlélil) e€c149 (S

3H); 3.08 (d, JH; 21 H) : +{d 5 51

(d, 1H): 6.05 (Ehrqwh #aggr%s“m?g) 7“%7" (%’ﬁlﬂf A% % 51‘1‘21 ©eg. 61
(5, 1H. 29 w&{;@arﬂ,ﬁmmamsmmagé ds; som Sl tsl2. Slevite 600 B8, 41;
73.28; 99.71; 112.00; 66; 125. aﬂz‘? ;%29 59, 130.28; . 144. 49;
147.88; 152. 88r°q15%d8§5°1591u58~n9 ion 1“6- o¥he’ eteh| AR 1054
1580; 1651; 17§0; _ ted
S-ethyl-10-fl ugroza @ﬁémﬁydrgﬁgghééragxfrfﬁ OaerpeI rllqoe [13as,ef Jés 7t]i:|_rec

i ndol i zi no[ 1 , Bhibdagh nal WABdgwW1 504 BhesRGHW chamberTiand cHMpRgRA | en

obt ai ned fr0m§ @ie&r %ﬂlaﬁﬁﬁn@ceﬁédléﬂ:ﬁﬁxg} hgrseesed Ilmétrlarﬁdbeam
Stages 11.i ? and K Exan'g 11. Wite salid é)

250 er r] C25 erePﬁfPﬁ%M@)ftlenﬁs Er laygys $0gs 3@ angdy)3 3W]B‘7°‘Cd

1H); 3.45 (d, a&e; n@tZ%dxsaréiﬁ by 2phptbra8itt, mhEM) ;3&6. 55 Kaktidls 6£30 (s,

lH) 7.39 (s, (o 3 (s,
NI\/R-%E% H}EGZE‘%@ R f”}t’?? Aevige 6%8 @%%41&%585%3

99 68 111. 83; aﬂdZniﬂntored 1128 %tem@nes theslekoh Beptdy; 1Xhejgion4s. 27;

152. 60; 155. 89

39 | R( Kﬂlﬁ?‘&éogp}%ﬁé 1889, 9pFgEibed in _U.8, Patent No.

10- chl or 03% etﬁy#oﬂ, 627 Wiyirl- 55 HyeRey - IFRanaked by reference.

[3,4':6,7]indolizino[1, 3nha] Widp! a8etR, 1e( Abrtdral 0Geth5 thel hEe~-Renpound

IS obtal ned from 4-chloroaniline according to the nmethod illustrated in

Stages- 1l .i., laspr amd lis kbrowglEkakpl aithinvabait s8pdmmqef dayey C.

NMVR-[ err H 5 3. |
55 (s | gp: BoBothly 1igk 250804 B Hare Sfe fon %am?’véitéée i
7.89 (d, 1H): $sigeg@ucedifo 30 voltsg (At m’ro’elmt%%y aﬂHf;é gbefore
NIVR—[err] Gl D“@Q&chﬁnéo tB6. 4@tch2stdp 5(1 62842; ich 3milDOng0; i822. 96;
127 | C42;7128.87; 131.11; 132 2 144.34; 146.53; 153. 38;

155. 88 159. 20 172 04. I'R(KBr) :-

Exanmpl e 26: 9-chl oro-5-et hyl -10-f| uor o- 4 5 - -1}11 y- | H oxepi no 15
[3', 4 , 2- bl qui nol i ne- 3 . This
corrpoun:iﬁl‘“;S] ‘(‘Shﬁ E'&&%@ h 4- chI oro 3-fluoro ng to the nethod
illustrhted.i s . 11.0i ., j. and 1l. 1. Yellow solid.

mp. > 250[err]C. NI\/R-[err]H(DI\/SO) 085(t 3_H) 1.85 (g, 2H); 3.07
(d, 1H); 3.45 (d, 1H); - 525(5 2H) 539(d l-H) 551(d 1H); 6. 05
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-Agitati onis carried out for one hour at anbi ent tenperature. The reaction .

‘mass i s slowy poured into 300 mMl of a 20% sol uti on of Rochelle salt.
Agi tati onglsge ;@Jﬁi ed out for one hour,-followed by filptgnssyimescelite
and decanti'ng; e organi ¢ phase is washed with a saturated solution

of sodium chloride, dried over magnesi umful phate, filtered 10 and
evapor at ed under reduced pressure. The solid is taken up in isopropyl

et her, filtered and dried under vacuum 4.3 g of sought roduct (80 %
i s obtained, istopped. Therrnesklbing| sbrngbure. is Sho?ll‘t/Rl['leﬁ'{?L
(CDCl[err]) G Ms Slnaded3ate. téH}.he‘lnﬁ.&l(l 2H) ;
4.96 (s, ] ﬂ? @g%og §Q¥%r8 s 054?3 1H) . 15 g

9- chl or o- 5 et rfWQQPSEﬁ-dl hydr o- 5- hydroxy 10- met hoxy-

12- (4- met hyl pi per azi nonpédiyde - l1ld- okepithen3' rdnoted ]| fivomhol thée nafabum

b] qui nol i ne- 3, 15(4H, 13 d| one

2, 7-di chl oPo- 6‘:]1??&?)?% (W%@FSP’%H tle.‘r?grrejtrhy?l)1 gquaﬁluﬁolslonlél r%etnnanol
is coupl asff t olaionpnunﬂBtM(mahmmam i AsSt dgtermined ofbyEx e e 11.
The resultant g0, n€o4p! & %ﬂé@ﬂs&rtpfés&ée' tﬁe@hace%ﬂgag 1taﬁ,eyyemrl%edure

of Stage 1l.k. yel | ow so a| ned, mp erf
NVR-[err]H (DI\SQQCU-‘BE?]-}U etnhes 1 Jay ; 2133 @pe ggmbogligenty  1H);
3.47 (d, x?g581£5,péf!tonﬂe@6 é‘é, $dbin 5 t¥hpevatdbl; 5:14:21&11: 2H)

6.03 1
NVR- [ ((a‘fr] t-:g% Dr\ﬁarrt(s“%?n 6"?%“1‘%@"6? (’?f%g)f @3’%‘% %?0032/ se%’ Heing; 5.
99. 31; 1dofEsntiii et meﬂs Wolutibr0; MTAFAtizelyd; 198, den

144.22; 144.85;,.151. 05; 17 59 1

(KBr): 862; 1 ’1‘1%6“??45?“ é% ﬁ%é'ga%ﬁ%ﬁ} ST EéB% &tchﬁné 31:
9-chl oro- 5- et htyéslmﬁquhehydro 5nhydltbx!st l@ﬂrh@@hm—’yttsr the SeleCtlve
12-mor phol i nor@g%%j;- | f2) 3be? uska’ led NHGdve W11l 8f layer 30.

b] qui nol i ne-3 -di one The procedure described 1Tn Exanpl es

30.a., 301B. Jmvem 30 is %‘ﬁfﬂ%dl%l% tghyrskop layer 28 {&waadhst in
order to produge wiemh é’oindlgéliéwﬂv@réwm rnérnﬁﬂwermxywvﬁfe 10

qui nol i ne-car boxy ate which Is_i

Exanpl e 30. d. %&?YI%A n%-‘F‘%‘ﬁ %?%’e% \.([}Qlcﬁn Iélq]eﬁﬁ?;l 0] pera2| ne, then

reduced accor d:t‘hmgstnesubtsreu.hodthe Stmtcmwl'@m i Figwrehé. One

correspondi ng gé%t o B%”E\Eﬂ@ ?hveﬁ@?ohatltrﬂl_ldd%scw egdh@tlonalccé’ﬁlﬂﬂnd (M
n Sta

as described i

g he result gnt cou}gﬂél
45 20r odRReP | $AYGE| |2?ecﬁ%ﬁ‘:‘?ﬁﬁ dpRETEO fERE pravesice g82F k. A
bei ge solid isrhis delignnedeatites th%BOhambéf: of mihbRiter rdan(:rmo

3 o8 Eél |3E)|) é‘h‘;‘(&‘eﬁmf o%t(s E)r)ét‘é"efé %&ﬁiﬁ% é‘"ﬁ%““%’g damk 6 b5

(s, 1H); 5 Yeldmjinatiidn 7(ﬂ2e( s, teEpombin&tien |W|91:Lch dossR- [t | C

61 a0 73 20, BROVie {oignetisiie) Oalling” dlratidiy, of | i acke
138.78: 125 1gdiode themeky: improyingidevige eggleoenqze 1Zn another

IR (KBr): 1055mid@Pmert®?6a Qé%éraﬁé”@tcﬁdfégoplﬁayer 1Examl e:ls%a‘ and
5-ethyl -4, 5- d|h dro hydro

2- (4- et pera i N Vel
oxepi no[ 3', 4' Ill?r’l’ [42 ZaEf':squ%/?togF‘nee 1 18 Pi erdl one™®
The procedure dfsnér befibodikenatpl wavaguide laybr and i30. substarsniEIld to

aniline in (0] et hyl
2-chl or o- 4- chl‘o?%ﬁ%dt??ﬁlb%p%‘ﬁ? U‘%?l necar boxyl ate which is 15 treated
accordi ng3i0o the proceduPscef mm;ebeBOS‘dructMIdn Nsnelefinsdhebyzithe then

reduced accor dj t I t h Asppndi ng
qgui nol i nemnet ha%gghil%ﬂ hﬁr‘??er fs co 5% %gg%ﬁpoiu?ndq(él\/) edés&;(f escribed in
Stage 11 j. Refefringnplte 11Fidgueer esﬁ;,l t aat douppmd @regeixct 12 cyaf i zed

accordi ng to t he. proce f A el ai ned,
mp. > 260[err¥ %ly‘iﬁysgﬁzf%‘f%r?’j‘% 8‘%\/%%&5%}%@ M‘ﬂf)%@%’; ds‘gﬁé‘%*jt 2.14
(s, 3H); 2.32- QSGGpPMeéH):auSlng Bask (ayerHgss 3‘-M8'1(1(ft oft" slgrehy 2H)
5.42 (d, 6.483 486ng 1ifhth the pdilch df) 1agef? {3, 1H)
7.85 (t. 1% ’geﬁév%ﬂg TEere N (d. dH) © F?(KBr TEaderpindd, o
o5 Ex arrpl e .3which overlles layer 38. Ultrasound and acetone may be

5-et hyI 4, 5- di hydr o- 5- hydr oxy- 12- pi peri di nomet hyI 1H oxepino

[3',4":6, 7] i ndoli zi no [1, 2-b] qui noline-3, 15(4H 13H) - di one

proce xanmpl es 30.a., 30.b. and 30.c. T8 eplaced
ani | i niel HI§ SHEET M%@EENC produce ethyl 2-chl oro- 4-chl oro | ne
car boxy! at e RERLAGED s treated according to the proce

30.d., by using prperrdine instead of N- 30 met hyl pi per azi ne, then
reduced accor d| ng to the met hod of Exarrpl e 30 e. |nto the

g, o, . I Y I 2 N o




m). added to it in order to obtain a yellow solution which is maintained
under agitati on - at anbient tenperature for. 68 hours. The precipitate

t hus obt awaa gog | | tered out and 30 vashed with water, wechvusyinzaed and
wi th ether, en dr| ed under vacuum at 80[erf]Cin order to obtain 770
- nmg of b5- ethyl 4, 5-di hydr o- 5- hydr oxy- 1H-oxgpino [3',4':6,7]- i ndol i-zi ne
[1,2-b] qui nollne 3,15 (4H, 1 3H)-dione Wmch IS enantlorrerlcally enri ched.
Anal ysis by chiral HPLC (Chiral -AGP colum, eluted with a 2 to ,5%_gradi ent
of ~  acetontsedl o gavsentihgnddftaaEuf 1k BRY pRLeoobepdsRiTefuttng at

15 and 20 m nuigs) SA-h ! QEGRLE AD eﬂémpa&ﬂﬁrdl(lyexﬁ&&év@f 19%%r The pmacedure

~descri bed above Is carried out in _replacin
L- (-)- [ err] - meEhpFERYz RASR Qi tHPrliai%F) Oferk °‘?‘f§?‘?ﬁlﬁe§en}?ﬁ’§ﬁl e R
this vvay t he otrhedlematei oqdftof dffat hyl -Howevkahy drithis hymapxynbth obepi no

(346, 7] 'E;‘g%'ﬁz' neol 12 Rler @ 101 L0PE Foflind AhhadPlhe i R £k-3nORHR! N

5-ethyl -9, 10- dHX qurrotme$,55 diThids olsﬁwf)mrqqeﬁa gxposes layer 36 as
tetrahydropiri din %geﬁ_gy%i#{ﬁ.gxgpl no [3';4'": 6,71-indolizino

[1,2-b] quinol i"ne- 13H) - di one hydr ochl oride 5 The gr ogedur e
described in Exanpl es 30Referming back 3 Figureply jagbppdspad 34 1s

(Zjl f |h|U0r oani | 'hln‘épb'ilﬁﬁdﬁl’sﬂn Bt}?ﬁﬂﬁ@deﬂ:b)ﬁhnlques. For <-zxambp1e,I a 100\2h ]
chl oro-4-¢ orret uor o; 3- ine _carboxylate, whic
is treat edl%cc (?ft T %%&{ﬁ%e%‘ %@33% SEVR% u%anhen

- 1,2,5,6-tet rah)ﬂ@p@p)ﬂtledl ne i nstead of N- net hyl p| pera2| ne then reduced 10

~according to the method Exglgal e{l:tto orresn
qgui nol i nemet hanol . %e Atter s cotEJ d (é rn Ou%g@ qs that
described in Sthge HK vyll]ofal‘B@QﬁQ?QPlﬁallY etqlheth%sﬁl anvagds pP@dt&eoduct

is cyclized acqardiyidako fmg@roce-ﬂuée f&sﬁ@ﬁﬁ; rksfue wile weavease

t hus obtained is suspended in absol ute etha g_n /.mol ) then treat ed
with ethank?ic bey@regenctvrey | @@ (9PEREes .y angle (2] | 85, SR
sol ution fornsriguee ¥a o 4 @d:\ﬂté abelMaﬁﬁlewzoh’seshednb)inf Ritgemrieng

ft t to 40% of A
"l ght or ange. s HePepRiade e +58' Ayetiinograpnil dPRIa Z%NES"“ |
0.87 (t, 3H); Ihe5 xifig@Hj4 2r2F6]. wqpscqwelm caryied 19M; rate (d
1H). 3.40 (m %; 3']%%(%{ %chﬁ'l£7t€mism"&0 Q‘e%aﬁm az@low'i-e‘l‘.%h(l

5. 65 (s, 30, (M AH) 82
(m 1H); 1@086{(153-1}2(1315“1?-1) jRee[ g ]@(B%@Peds o5heg! °§é‘
o Rt hoiRaghlct2, dirddtion | 10fepiuatig Odionl2 e’
146.26: 146. 371“%57’ £20. @1515’1 S sithes QBraﬁ%%??’ Pﬁi‘&é‘&ﬁé’g{aﬁm
172.02. 25 | RHKBrBe ﬁsgcr mam: 1268thd 48afe1523nE6gBNLLEET; XEMUE036;
3027; 3418. . - L

5- et hyI 9, 10- dllﬂ UBPGugPBS ﬁ?‘%?a‘?’%lls RSy 792-0%- ARIRKE  125°- This

pi peri di nog®t hy episno prefdrréd 7] £adol pi'baé{séeg bkhat involve =~

qui nol i ne- 3, 15(4H, 13 i one 30 oC |b Exa

30.a., 30.b. afﬂ‘ﬁf(?c-@ enty \éi%‘f%ddﬁgo-ﬁrgglgﬁ oetddéf %irg';l i 17 r#eé}l n o;%ler to

pr oduce et hyl Zhehlafther-heindy okt hidge, 76 dis| adigned parallel to the

qui nol i necar boxyy fit>e dfjﬁ]&%{ oh,! "R AL Al iraE st i %&P%ﬁeﬁ HKlad=xanmpl e
e p

30.d., usi ng’4- i peridine i nstead of N nmethyl pi perazine, then
reduced accor diwalLX cangﬂse K157 oi:‘nsiallr:o‘t,itoﬁSExan‘EhAI;SBIitaEr benprefierred for

(M as dest ncip, SpEEECAEIshs ("R Eodphary, SRS pBhtAERIITY

product is cycllselhra;mrtmarg the t&cé:lpﬁ)mﬁm ofhigharovides A b'lét‘ftﬁf solid

:52 ' obt a' n r%{' flﬁ\}%%[ngﬁrkgf glg‘)ven acte.ve grea. 1 1 55
q

(d, 2H); 1. 85 , TheZPPr(ttlchﬁF etgh (l?ﬁtez f 3tlzs (ﬁﬁile Ve4 (s,
2H); 5.3 (s, 2K ﬁ’éy(ﬁ@ isted) oy Scontrolilhy ?:h%5 déncerfratiiod (dd,

1H): 8. 45 dd, | : 54 51 1608 658 280 2926;
FVPIA A T ngfpeMg.emh b Heves %f%egagﬁ.ﬂf Yo ARG the

n /ol ) fol | ovéshdentratidm eaf mhie VX h seilnddioni.c hgdnogatraklionsdeof 2. 5

N, 5 equ.) allows the correspondi ng ~hydroch ai ned.
|n|t|aIIy, a yellow sol ution forns, thenapremplﬂ_l Be ebibcell S
colle ' ﬁ {Bﬁg fter concentration to 40% 0 voI urre
t-hen S‘i%gfgﬂc ' her. A vivid orange solid i I 1“‘

250[ erk] C. - é&m—.[_e.rr]H (DVBO): 0.85 (m 6H); 85 (q,
2H), 3.15 (s, 1H); 3.25 (dd, 2H); 3,3 (m 2H); 4.9 (s, 2H) 545(dd,

2H); 5.6 (s, 2H); 6.1 (s, 1H}; 7.4 (s, 1H); 8.25 15 (dd, 1H); 8.75 (dd,

AN N PR 1~ A PN N A - A NN A NN, A NN



30 NIVR—[err]C(DIVBO) 9.10; 21.23; 37.19; 43.21; 51.48; 53.54; 53.80;

56.35; 62.09; 62.84; 73.97; 97.67; 100.39; 123.45; 127.05; 127.75;

129. 02 129%8? lg%g 61;" 135. 95; 136..93; 139.14; 140.52; pd4riss7i7aed 8. 45;
153. 47; 5’ 9.83; 172.72. I'R (KBr): 1567; 1587; 1652; 1748; '
3422. Exanpl e 53: : '

9- chloro 5 et hyl - 4, 5-di hydr o- 5- hydroxy 1olﬂethyl 12-

pi peri di nonet hyl - 1H oxepi no[ 3', 4' : 6, 7) i ndol i zino [1,2-b]quinoline-
3, 15( 4H, 13H) - diagrweous ' HX solutions useful in th% invention can be in 57

The procedure dcﬁ?é”f Ex AP lies c%Qxcaentx%Q;é& (%'&@u%gt‘éd)' Bolkilibad to

3-chl or o- 4- arﬁlneln order toQ produce e
2, 7- di chl or o- 4Pc¥fﬁ§?r Yhy | BGL ng«pﬁggngratlonsnga,mq n%‘é%ﬂ‘bék’yl%ﬁejﬂmlrch i's

treated accor difird OptEfeP4loredaremofsNExXBPheNG0. @lxen more UpregepaRaki di ne
i nstead of I\I-rns%ﬁ%lll plr£°%‘£a2| ne, en_reduced, accor %Pio t he et hod of
Exanpl e 30.2 or‘f’%sp:béfgi n@n‘gw’HBFFneREF SRoPLY The2Nat tldr &g
coupled with "cormnmmatéd MIChY) descPre€fdrabl i agmﬂlqono@hﬂi&&ﬂnhe 11.
The resul tant oup r.od i %8 cordi ng L0 proc dure
of Stage 11.Kk. % ﬁﬁ I%c]fv‘vmsc:)‘]}Pa:% lé%t lm%r% %Fnegagﬁry r§;§5 )&f’

NVR-[err]H (DIVB@re Opseferably) ; 811 5(0- «(&m, 6H):pn¢eﬁﬂr§‘bed2l—lmr'2) .50 (Mg 4H)

2.8 E; 5 oy B Oe'}}&%t(l%n i) (%té%né%og%&moﬁ v?gé
'NVR- [ er r ] G0 DviRgndanpy 10£ 2thes mazf@rﬁ@ Jenigh, 1n2@ne4331@3° %mema, 55’ 10

57.21; 62 21%,5 73V99,ab%&t058%.100 1B, oi:ﬁ&r4‘hmbb&3.mbﬁtsj,29tr1€ 149@xr59;

550 190 D e 6 4Ol el Wb,

12- (4- benzyl p| [M@Zin.ﬁmetdxyls)aMQZaSByl -9-fluoro-4, 5 di hydr o- 5-

hydr oxy- 1H oxepi no[ 3' , 4' Selgl4 Z ] L i

3, 15(4H, 13I—% di one Tl%ueﬂ)froce%uir'e éﬁ-g%?l?bg Egg %Qag%ﬁ overso b.
and 30.c. 18 afile éart oim-that 1’FIB§P‘6A§P—F| ﬁeusleﬁu}-opb@it dthegsapbic et hyl
2-chl oro- 4- chl gnidy |l aka fApgdratas to rovNAdgigear mns\ﬂea_s: ej Mhirghyirs
treated according .o the procedure Qf Ex | ¢ 30. %ﬁl

N-benzyl pi per aZfiS¥ES Lof® | pi ﬁggaﬁnﬂgn ﬁEn lrse Lc¥dthing to
t he net hocimyf ISearipldediltes andntis tist chimisebnidd Nnghejulasérnadetizanol .
The latter is e conpoun S. cylb 1Stage j. of
Exanpl e 11. The ertesﬁ‘?’?’&]‘tﬂe}éﬁeﬁ'l:l n? @xgg%lé qﬁ? { |§g {alccof;gl ﬁélzto t he
procedure ®9 Stfadriratdonaath |ItIe'V§3o lhiea=qr93 un0t1§!3t bipééiar ntpangésters3o
§N0R-7 [ (e(rjr] TH; DVeQ erQil@fe (éont?&?g'b_ ﬂo 8@1& %a%é') Bud¥hés; €¢hd; iRvéAtisn 4H)
5.46 (dd, 2H); iBga d€§ 1 res“?"ésl (mS *g‘iqlﬂct'#%s ?emﬁ% bﬁ??"-bﬁ] 1H)
8.20 (m, 2H). aforeniHM:El[omleﬂ] etchihg) pr&cé%s 36néYnddng 5Bhob8. Abyibes82;

53.03; 55.95 6.4 , 4,35 72. 3. 109, 31: 12 120. 4
122.70: 127.05: : ]’%ﬂlgg 3™g’ é%; 5‘&’@ 9].ayér13 9111’2“"’1’3%96591‘?44 66:
145. 83. 152515 fa:p&ac@gnoxs@rpsessal 57 172 02. IR(KBr): 740: 834:

%8;% éigi 1220; 1288, lnQdke ldeiiiekPlfn éégzaré%ﬁll 1Zégognlz% tHaE:
Exanpl e- 55: 12-30. h8RPYPRFpaEazi ferhet KRR 5lénfﬁ§7| -WRY | R$ oused dWhigho- 5-

hydr oxy- 10- net lstlchbld aiepanebe, ﬁhlehﬂiswdpésglﬂﬁaﬂ 2hB] etch rate of
qui nol i ne- 3, 15 H 13 roce descrl bed in

dj ane, 5 The anpl es
To a B b b giaberidl o e memoNady RGHALT S nagR Wi B
order to mmdud@uarhyrezatm@r cohcenitradienhydf 7 Myl. uor Gehearailiyl,- 3the

| b t h |
B0 a0 Dorake Bet) hoha LENRTCGREA Quil RakFePie EMbRL b AT ©
reduced accor di uctnqq@mpesmm@rws@darnmdm -e. I’thtW)llihealso be

correspondi Ny gqeelderrEt baae! thEﬁe {:aiat Htdp 1 Con\a{ eg e L-BnegEROUNd
(M as described.,in Stage 11 j. of X F Tageres ante Fn coupl ed

product is cycMSieg &éﬂor@ﬁ@ﬁ@ﬁ% Eﬁm RFLox £ armpleiongaf peige
solid is oisai e fakricdtibar pkbcessl5 NWR-[err]H (DMSO: 0.86 (t, 3H);
1.85 (g, 2H); 2.38 (m 4H); 2.50 (s, 4H) 3.06(d, _ 1H); 3.36 (s, 3H);
3.46 (s, 2H);: 3.47 (d, 1H); 4.07 (g, 2H); 5.29 (s, 2H); 5.46 (dd, 2H) ;
6.02 (s, 1H); 7.23-7.35 (m 6H); 7.8 (d, 1H); 8.35 (d, 1H).

NVR-[err] C(DVSO): 8.40; 15.45; 36.47;, 42.54; 50.7; 52.84; 53.13; 55. 81,
61.4; 62.14; 73.29; 99.57; 112.45; 122.61; 124.73; 127.05; 128.32;
128.96; 138.45; 139.81; 20 1444.68; 152.63; 155.85; 159.15; 172.02.

| R(CKBr): 1013; 1069; 1169; 1241; 1266; 1475; 1577; 1594; 1655; 1744.

Exanpl e 56: 5-ethyl-9-fluoro-4,5-di hydro 5- hydr oxy- 10 et hyl - 12-

: d| rret hyI am norret hyI 1H oxepl no[3 4' 6 7] | ndoI | ZI no(l 2 b] 25

o ~ A - I A M~ST N e



35, The procedure described in Exanples 30.a., 30.b. and 30.c. .is applred

to 3 fl uoro- 4- nmet hoxyani l i ne in order to produce et hyl

2- chl or o-@odaligsegiet hyl - 7-f 1 uor o- 6- met hoxy- 3- qui nol i WW#W‘&'{ e
which is treated according to the procedure of Exanpl e 30.d., using
pi peridine instead of N-nethylpiperazine;jihen reduced according -
63 to the nmethod of Exanple 30 e. into the correspondi ng

qui nol i nenet hanol . The latter coupl ed mnth co ound aé
‘described in Stage 11.].2dFheRghpl & fl ent 3%%%Ie %P oduct
~is cyclized aC&QéétﬂEe&O wih pr petevencef 'Sbagpréiekreak | emhodimentsgy een
solid is obtaine p. [err (RO ¢ (t,
3H): 1.42-1. 50"?%‘3’6?1) S]‘ilg gd( 4" %ﬁ% a%tsd" 1 ’\45%85154%5 I&Q”‘%ﬁ 3.48

(d, 1H) 4.03 fay Be) mafle)5in sfoBR]) ang. @et(agl zﬂ)thcsmraigmtmg £3012 (s,

1H); 7.35 él]% Z.Rgré.g ?)agod 7. S5h 4&9 &) - the ~ MVRHt8'on).C (DVBELy1 8. 44;
24, 07 25.9; 3 4. 60; 26; 56.40; 57.11; 10 61.42; 73 33;
99.17: 105. 97; senicondugtor gdevizes) 1in] acagrdanse f6ith 3¢hes. pragent.
144.98; 147.94; 1504+ Oon152e80%sek?d ¥ dBEcB%nid%9ePicdd?- 8TectronitR
(KBr): 860 1050VSA570" 1614 1656, 1748, 285, 2952 3397.

Suspensi on of SYEteMBve f RISk i ndab80l ut ALY hanSGEERGE / nFBFFEPol | oned

by 15 treat neabmm:ﬁbcetbaﬂgl | sysyemsgen eddairohid 2. didpldy eqsystem| ows
t he correspond] drochlgrrde to be obtained. Initially, a yellow

sol ution Fﬁ%nsi gﬁﬁnpﬂlﬂ¥%5?pr? which is collected by filtering

after concentration to 40%of the initial volunme, then washed with
ether. A light yellow solid is obtained, mp. 264C 20 NMR-'H (DVBO):
0.86 (t, 3H; 1.42 (m 1H); 1.70-1.85 (m 7H); 3.06 (d, IH; 3.33 (m,
4H); 3.47 (m 1H); 4.19 (s, 3H); 5.00 (s, 2H); 5.40 (d, 1H); 5.54 (d, 1H
5.61 (s, 2H); 6.02 (s, 1H); 7.37 (s, 1H); 7.95-8.04 (m 2H); 10.46(s,
1H). NVR-[err]C (DMBO): 9.12; 22.11; 22.91; 37.63; 43.20; 52.27,
53.20; 54.00; 54.75; 57.91; 58.15; 62.12; 62.78; 73.97; 100.06;

106. 96; 107.14; 114.80; 123.20; 126.58; 25 130.48; 134.14; 145. 33;

145. 48; 149.49; 149.62; 151.76; 153.84; 156.36; 156.69; 159. 76;

172. 73. : IR (KBr): 1010; 1072; 1240; 1271; 1469; 1511 ; 1574; 1598;
1648; 1734; 2525; 2944; ' 3430; 3507. 30 Exanpl e 64:

9-chl oro- 5- et hyl -4, 5-di hydr o- 5- hydr oxy- 10- met hoxy- 12-

di met hyl am nonet hyl - 14 oxepi no[ 3', 4' : 6,.7] i ndol i zi no [1, 2-b]

qgui nol i ne- 3, 15(4H, 13H) - di one The procedure described in Exanpl es
30.a., 30.b. and 30.c. is applied to 3-chloro-4- 35 met hoxyani line in
order to produce ethyl 2,7-dichloro-4-chloronethyl-6-nethoxy-3-

qui nol i necar boxyl ate which is treated according to the procedure of Exanple
30.d., usi ng di met hyl am ne i nstead of N nethyl pi perazi ne, then reduced
according to the met hod of Exanple 30.e. into the correspendi ng

qui nol i nemet hanol . The latter is

64 coupled with conmpound (M as descrrbed in Stage 11 .j. of Exanple
11. The resultant coupl ed product is cyclized according to the
procedure of Stage 1l :k. A yellow solid . is obtained, mp. > 250[err]C
5 NWVR-[err]H (DVMSO: 0.86 (t, 3H), 1.84 (g, 2H); 2.29 (s, 6H); 3.06 (d,
1H); 3.42 (d, - °~ 1H); 3.98 (q, 2H); 4.05 (s, 3H); 5.27 (s, 2H); 5.45 (s,
2H); 5.95 (s, 1H); 7.32 (s, 1H); - 7.82 (s, 1H); 8.19 (s, 1H

NVR-[err] C (DVSO : 8.41; 36.50; 42.55; 45.58; 50.62; 56.70; 57.42; 61.42;
73. 29; 99.28; 104.66; 122.34; 126.92; 127.55; 129.89; 130.04; 139.19
144.20; 144.81; 10 - 151.08; 153.15; 155.91; 159.18; 172.04. " I R(KBr):
1048; 1242; 1482; 1611; 1659; 1730; 3301; 3417. Exanpl e 65:

9-chl or o- 5- et hyl - 4, 5- di hydr o- 5- hydr oxy- 10- net hoxy- 12-

pi peri di nonet hyl - 1H oxepi no[ 3' , 4' : 6, 7] i ndol i zi nol | [ 2-b] qui nol i ne- 15

3, 15(4H, 13H) - di one hydrochl ori de . The procedure described in Exanpl es
30.a., 30.b.- and 30.c. is applied to 3-chl oro4- met hoxyaniline in
order to produce ethyl 2,7-dichloro-4-chloronethyl-6-nethoxy-3-

qgui nol i necar boxyl ate which is treated according to the procedure of Exanple
30.d., 20 usi ng pi peridine instead of N nethyl pi perazine, then reduced

accordrng to the nmethod. of Exanple 30.e. into the corresponding
qui nol i nenet hanol . The latter is coupled with conmpound (M as
described in Stage. 11j. of Exanple 11. The resultant coupl ed pr oduct

i's cyclized according to the procedure of Stage 11.k. The free base thus
obtai ned is suspénded in absolute ethanol (50 ml/mmol) then treated with
et hanolic 25 hydrogen chloride (2.5 N, 5 equ.). Initially a yellow

sol ution forns then a precrprtate mhrch s coIIected by f||ter|ng
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car bal dehyde whi ch is reduced with sodi um borohydri de |n met hanol i n order.

Eﬁe COr' I egRP&FsHsE qui nol i nenet Ll“l“l |||||lrm" “muull i's coupl ed mf,bsggrﬁ;ygaﬁg
(M as described in Stage 11.j. *of “Exangl e 11" The resul tant . coupl ed

product is cyclized according to thq_%r ocedure of Stage 11.k. A yellow
solid is obtained, mp. > 275[err] C’ NVR-[err]H (DVBO): 0.°86
(t, 3H); 1.85 (g, 2H); 3.05 (d, IH); 5.25 (s, . 2H); 5.37 (s, 2H); 5.45
(dd, 2H); GOWm 5H); 7.88 (d, 1H); 7.95 (d, 1H);. 856‘
(s, 1H). © . q.Exampl e Z311~

5-ethyl -9-fl uo%o 4, 5-di héd%g ‘571 semlcon?%ito I—zll-'%sx%lel n%orT%;;lst,n% 71 10

i ndol i zino [1, 2-b] qui noPi ne-§111 sk 411, IR ‘%;1 layer The°ﬁydro'§17éﬁ6¥ ysis
“procedure of Exanmple 14 is apgbmedohaubhgrgorrpound of Exarrpl e 72. A

R R L Uk
2H); 6.05 (s 1H); 7.8 (d, 1H):vei‘19mngdthél—ltir§t5614Gd1ﬂxj-l)1ayer,
Phar nacol oei cal studv of a},hes%kgggct $-ef gg%glr dlc&g t i nventl on.

SricRP cﬂ'r‘?rthe

Rel axation activity test of ducCe y topoi sorrerase
reactions are carried out in aveplying]theecfirsborowiding aysti tuted by 50 .

MM of Tris-HO (pH Z. BhcoR@ gM@in&Cia &%Nﬂvﬂ'é{}h%ﬂéﬂ% 10. mM

of MgCl[err 0.1 mMof eth | am ne tetraacetic, acl
[err]/m bovi ne serum al buRVATLYing jhhe saet }e FFegifr coi | ed pUC 19

(Pharmaci a Biotech, O say, Frstitemia W tolaadihghoutiayer thggcompoungs to be
tested at defined concentratigns. ou to be tested 25 are
initially dissolved in dimet h?F@ﬁ?ﬁﬂ%&?g% (DK%@P]SYJ'% mViR& he S
di | utions bei ng carri ed guidinghlayer|amdl water. The fi nal '
concentration of DVSO dogg n&tch stoﬁxcﬁif\geﬁ'%cfa\gf’i)ed Thg reget 'fgbfdn%

of purified

initiated by the addition of a_unit t opol soner ase
cal f thyn®® (G bco-BRL, Pai sl €¥2desngcla¥eRgdon) and is carried out

for 15 m nutes at 37[err]C The reactions are stopped by the addition of 3
[err] 30 of m xt ur ont ajni 1% dode sodi ym sul phate at, I % 20 nM
of EDTA and 2. 500 [er@j‘ﬁ/ ﬂ#ﬂb‘ng &%@ofBoiﬂ??’ﬁge‘? MEFAHR mt

Meyl an, Franceyheréirertlan secondacdiaddimg layerbdhctundgerMgd of 30 minutes
at 37 C, 2 [err] of a loading buffer containing 10 mM of

Na[ err] HPOLerr 0.3 % of bronophenol blue et 16 % Ficoll are added to
sanmpl es wWR re subj ecTed (IF-3Mecsenpron@actor n lagerosacgerding £t % at
1 Vicmfor 35 cf&ﬁwwswnzam&@inceﬁéale%ng s%%;m\él er " cenElindt aPH 7. 8,

30 nmM of Na[err] HPO[.e EDTA_and 2 g/ M of chl oroquine.
The gels are st ‘%?‘Fféjhnfﬂ%}? %/W %“’h 1S RFFi Br Gmcc%"’%@@r"é’phed

under UV |i ghtofitMe 1ih rthenisidronde avbadd ingd 1aker . fluorescent . intensity
is measured with a bioProfil canmera (Vilber Lourmat, Lyon, -

70 France) with a view to determining the percentage of relaxed DNA.
Each expePrmemt-is BaIFrél semigenductort hasert angerdingdupbi aaye.

In each experlmtoftaﬁammei ceblsdwﬁéﬁé%dtﬁé'AsleeohaCeliahaqna' Aaged W th
t opoi sonerase 1. The reactjon is . conpleted with 15 minutes.

conpound 5 toulf'el"tdé%ﬁ?d gtdeovetd s ﬁ?%'ﬁb%*%ﬁbll’%ﬁa}ﬂ%ni'—ﬁ BNA111§-}
i ncubated in téiqrstrm&:mpmflc plan20@f, kher k%eﬁdcgmfﬁgtpalb&-,t ested with
enzynme or without® enzynme plus the conpound to be tested,

concentrations of 10 [err]M 100 [err]M 200 [err]Met 500 [err]l\/l As
i ndi.cated3Pn 5. Tabl e The EXanpliess@nidondyctor 10ased ldceoddiing the

rel axation acting tyngnGRUANIPY to 4 WRUAIREIARS Led B:d8STagependent

manner. 10
PERCENTAGE OF W axiibipigmess of mkalemet 50A.

CONCENTRATION ([err] M 10 _ 100

200 500 78.

73.2 6-51.1 g‘éfﬁﬂ gisc aatal SF@’r@‘Je system lyglydmg
55.0 35 a517-vI semlEdﬁa@d:‘EOﬁ laser i99.akcordance wﬁzh 2any of
67.6 CIS%G"Q 1-5 Exampl e 9 77.1

29. 7 . : Exanpl e 10 96. 9 45. 4

26. 2 ' : Exanmpl e 11 ©5.0 50. 3

39.8 ’“ "_ 3 Test on cel |Thi%f’Sﬁ$etH8I‘Biéﬂ laced  a. FEight
tunoral cdi THIBISHEETAAS BSEM |i n thi s study: L12 hocytic

| eukemi a),] 15 REPIAGEDhNd LQVO (cell lines of W nocar ci nona) ,
A549 (humamTTmg carcinoma), Al72, U373 e n gl i obl ast o) .
Al'l these |ines are obtained fromthe Anerican Type Cul ture Col | ection

(ATCC), Rockvil le, M. The L1210 cell cuI tur es in suspen5| on are
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IQFLE e i 10-7 1084 é\Dmllﬂ“"I"m "I,ﬂﬂiﬂ 10-5 to ol R B ff __

Tpt whbshsésg 10-6  10-5 to 0-6 to 10PQI/USIMFIEA t o

10-8 12 10-6 to 10-7 10-7 to 10-8 - 16 ° 10-7 to 10-8
10-8 to 10-9 17 10-7 to 10-8 —750-13 to 10-12 18 1057 to
10-8 - 10-8 to 10-9 19 10-7 to 10-8 10-9 to 10-10 22

10-6 to 10-7 10-8 to 10-9 23 10-7 to 10-8 10-9 to 10-10 = 25
10-6 to 10-7 10-8 to 10-9 26 10-6 to 10-7 - 10-8 tp 10-9 28

10-7 to 10-8 710-8 to lﬁn9e1ecﬁﬁan1c dispilayt eysteh including a II-

10-8 to 10-9 o %g%%léﬁn% or, lager in aégcpdérg)cé‘owa.th ary %of Cclins

<10-13 _ 10 7
to 10-8 10- 71+®. 10- 8 44S . 10-8 to
10-9 108 to 10-9 45 _ 10-8 to
10-9 10- ? to 10-8 45s 10-13 to

10- 12 10-7 t®. 10-8 A9s laser pointer including a IFpVR t o
10-9 10- 7 t QemPeénducdr laser lih Caddorddance wbtls any of claims 1-
10-10 to 10-9 _ 10-8 to 10-9 59 10- 6 to 10- 7 598

10-10 to 10-9 5+10-8 to 10-9 61

10-7 to 10-8 10-6 to 10-7 63s

10-9 to 10-10 10-7 to 10-8 - 65 . .
10-8 to 10-9 10-7 to 10-8 = 67 10-6 to 10-7 71 10-6 to

10-.7 10-7 to 10-8 10-7 to 10-8

CLAI M5 1. A conpound characterized in that said compound is of
‘formula (1) or formula (11), 5 [err] 10 in racemc or
enantiomeric formor any conbinations of these forns, in which R err]

represents a |lower alkyl, a |ower alkenyl, a |ower alkynyl, a | ower
hal oal kyl, a | ower alkoxy | ower al kyl or | ower al kylthio | ower alkyl; 15
"Rl-err], R[err] and Rlerr] represent, independently, H, halo, |lower halo
al kyl, I ower al kyl, |ower ' - al kenyl, cyano, |ower cyano -
alkyl, nitro, lower nitro al kyl, am do, |ower ' am do

al kyl , hydrazino, |ower hydrazino al kyl, azido, |ower azido alkyl,
(CHerr])m\R[err]Rerr], (CHerr])mORerr], (CHerr])nBRerr],

(CHerr])nCerr]Rerr, (CHerr])mM\R err]C(ORerr],
(CHerr])mMC(ORerr], (CHerr])mMOC(OR err], 20

‘QCH err])mM\R[err]R[err], OC(ONRerr]Rerr],
OC(O(CHerr])nCderr] R err] or (CH err])n[Nerr]X,
OC(O[N=X], (CH2)nmOC(O)[N err]X], . substituted or non

substituted aryl or lower aryl alkyl, in which the substituent is a | ower
al kyl, halo, nitro, am no, |ower alkylam no, |ower hal oal kyl, | ower
hydroxy al kyl, | ower al koxy or |ower al koxy |lower alkyl or R2 and R3 25

formtogether a chain with 3 or 4 menbers in which the elenents of the
chain are selected fromthe group constituted by CH CHerr], 0, S, N or

NR[ err]; ‘R err] represents H, halo, |lower hal o al kyl, |ower
al kyl, | ower alkoxy, |ower - al koxy | ower alkyl, |ower
al kylthio | ower al kyl, cycIoaIkyI, | ower 30 : cycloalkyl
al kyl, cyano, -cyano al kyl, lower alkyl |ower sul phonyl alkyl,

| ower hydroxy. al kyl, nitro, (CH[err])nC(CbR[err]
(CI—I[err])rrt\IR[err]C(O)R[err] (CI—I[err])rrt\IR[err]R[err]

(CH[err])nN(CH[err])(CH[err])nNR[err]R[err] (CHerr])nOC(O R err],
(CHerr]) MOC(ONRerr]Rerr], (CI—|[err])rrS(O)qR[err]
(CHerr])nmP(ORerr]R err] (CH[err])[err]P(S)R[err]R[err]
or a (CH err])n[N=X], QI(O)[N=X], 35 -

(CH[err])anXC»[th] substituted or non substttuted aryl ~or |ower aryl

al kyl radical, in mhlch the substituent is a lower alkyl, halo, nitro,

am no, _ . lower alkyl am no, |lower halo alkyl, |ower hydroxy .
al kyl, | ower alkoxy or | ower alkoxy | ower al kyl ;

Rlerr] and Rlerr] - represent, independentlys; H, a tower alkKyl, |ower

hydr ox yy—ad=kydm—toner al kyt gmwﬁﬁmaah 1ak&y| | ower

am no glTid}S SHEETIRAS BREN {1 ower cycl oal kyl al kyl , | ower
al kenyl}, | owBEPIAQEDxy | ofer al kyl, |ower halo aU“llll

substitUtedor nmomsubstituted aryl or |ower ar ch the 5

substituent is a lower alkyl, halo, nitro, am no, Iower aIkyI am no, | ower
hal o al Kyl , |ower hydroxy al kyl., |ower al koxy or |ower al koxy |ower

al kyl ; Rl err] represents H, a | ower aIkyI | ower hydr oxy

al kyl, anlno Iomer al kyl : am no, Iomer aIkyI Iomer
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