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OPTI:CALLY PURE ANAIHWH;"“%I“ TOTHECIN  Canptothecin is a natural 03 JUL 2003
conpound whi ch has d for the-first tinme fromthe | eaves and the
bar k of the Chinese pl aswooral | ed canptot heca acr-rminata (see Wall et al. 5
J. Amer. Chem Soc. 88:3888 (1966)). Canptothecin is a pentacyclic conmpound
constituted by an indolizino[1,2-b]quinoline fragment fused with an
a- hydroxyl actone with six links. The carbon in position 20 which carries
t he -a- hydroxy group OPTISWHIEY PURE ANALOGTES ORCAMBTOTHECINr on t he
nol ecul e. The natural form of canptothecin has an absolute "S"
confii guratl on as regards t he car bon 20 and 1 o corresponds to the follow ng
fornula ~1 \ o\NN" zoi j Ho ~ o Canptothecin has an
antl-prol|feratHMﬂmmﬁmwnmw |n several cancerous cell lines, including the
cell lines of h f the colon, Lung and breast (Suffness, M et

. al: The a Al kal oi ds.ghgm stry and Phar macol ogy, Bross A, ed., Vol. 25, p.
73 (Academ c Press, 15 1985)). It is suggested that the anti-proliferative
activity of Carptothidecism nasuriledoai@and evhidhshas rbhérbisbkateﬂ fa€ the\firstytirod froAhe

t ' ted that, a-h t
Hbbol ut o r eqrrs Ak BEBuR Fdhe FRISR San ke BBl vREHARE Ry et
canpt ot heti nJ.( Sarept EhéraciSos. 8Néﬁ88\r(ﬂ96ﬁéhcdﬁamﬁgetmsn ia Pyemesyclic (Mrrqiouad

d 27 X 5);
Fert zber g et it f gt RSB plni g et B AR Spabydhllyshi),
3 5 :4160 ( wgtbzs)l} linlgsr e The ceerhonyin phsethvxpﬁﬁ whwb erariesp hef Bdydtbxa £OWP OF asss
of anal oguesa rﬁafrpao;nhe@ddferswrmopw bweNBATRX YhAEAAEE TIRPAAGRS fo€ of

nat ural , roxyl act one of canptoghecin, (cf, Patent plicat O
97/ 00876, 39%9@ SR By WQSOE‘R%/%%@}% rgtiopg a%hfég?ng Rlb a;!\b% 2028080
relates 1o newrdsBerdsds theyfoHowingiforrmulat ogues of canptothecin, the biol ogical

activity of which, expressed for exanple in terns of inhi bitory a f.ni
X 3. 03 J UL 2003 -2 concentrati el liferation of tunoral cell
colonies, is, unexpectedly, super ( enagtivity of conpounds which are

aléeady known. A subject of the i
mehti oned as nedi caments, as wel | Td:
cohtalnlng them The invention also relates tQuasnew preparation process 5
for the conpounds according to the i nventi gp?” iThéypefore a subj ect of the
invention is the conpounds of general formula”(l) characterized in that
they correspond either to formula IARSR-0I1A r v .1 ;r 10 in which R~

represents a t

| nﬁgepen dent | ?hﬁéﬁﬁh%kﬂ(ﬂ%nalhgaqgm%hfe%%ive a 1v1§4in%%6§%aége?é%5c%n lmeﬁéncludmg
presents ath§ysHoly themangumoreal tf)@rcomradmge@rlib@aﬁl(ﬁyfﬁwsad%aq al: The

dnt ?I ni lng 1Al@1dids cathﬁ,nw(ah@mfgaxmfcbra@ |}Bﬁbs§lﬁlb%til weszkl@ywu@cdaemﬁmmss

entica or e ent hal o,radicals X ower

wr a1 1 18 ol R preeer Gl Plama?lfgaﬁw%%ctwﬁ? oF 6 Raps it St

( €HZ) nbi R~R81@1rmddtou:)ah<mv1@roylle tepdistmdragedd or non substituted, or | ower

aryl al kyl substituted or non substituted, the identical or di fferent

sebst i t uent (ﬁ)hag)i)eérhﬁldﬁﬁ%éht am o 120N Jbeametﬁagi H?llxén‘?%tggﬁf adipal s:

| ewer al kyl, hydrox ower a

al kyl ) ami no, W@F@n@lrmo@re aciuity R camtqrhecrreﬁﬁmxetmheCInthpwm@manger Aginder

gt kyl radi cabuml%sn MEBS 55%&t§ ff7|(@\f@if P?ésgyb%?dwaﬁlmoet howahtet RebSsizEYt ed
y one Or le995) %—? rtz%erg ec%ral JI MeeJ CrLem 32: 715 (1982) and Crow et al, J. Med. Chem.

; 35:4160 (1992)). More recently, the Applicant has perfected a new class of analogues

tical conpositions

of camptothecin, in which B-hydroxylactone replaces the natural a-hydroxylactone of
camptothecin (cf. Patent Applications WO 97/00876, WO 98/28304 and WO
98/28305).

25  The present Application relates to new B-hydroxylactonic analogues of camptothecin,
the biological activity of which, expressed for example in terms of inhibitory



0 SE'J Ul 2003 -3 radicals, or aryl optionally substituted by one or snore
identical or different lower alkyl radicals mis an integer conprised
betiveen 0 and 6; it bei ng understood that when RZ represents H, the;s LZU[B
R~ 'epresents a linear or branched al kyl .gadical containing 7 to 12 car
at o -(A-12)", SIR7TR-Ry or aryl substituted by one or nore |dent| cal or
dlfﬂ‘erent substitu ni s chose ffromt e di &‘ r al kyl])anzi
radJ cal s, andrsritiiopgatheprelifgratipn of pygnor ﬁ%i’-@@l%& '&ﬂxgeﬁgg}‘ é&@eﬁf(g to

- OSOZR, 0; orthenetivify tbﬁl&)rripmluh@s/\whg:hfa@d‘ dlvdode khOwn. A subject of the mventlon is also
(7]5 F‘? ngoﬁlt ;yln %‘lcofflp u%&fs %)?Jf;lx)érx?zlifge%a%]ﬁ%dtlc%hlre%gygs we as th ' n%Lg’UCaf' 6,
( 5R‘) -5- et hyl c@ﬂ}deUmn@csnthmmgdhym4 TheliSyerBion etsoahlpths do alﬂeﬁ'l-lmmnatm process

[3'4, 4" :6,:J Og,h;g, 15-di one; -

(5 ) 12- ﬁéni%Fﬁgd QLS%ﬁ%thgyb B%h?§“%? tetrahydro-1H, 3H ~5

oxdpi no[ 3' ,4' .6, 7]|ndoI|Z|no 1. 2-b] qui nol i ne-3, 15-di one

( SR) - 12- but yFhesefgrnya subipgidpbe 41n5611119n15- ey rcawaweflsmf gqneral formula (1)

oxépi no[ 3", %haéac?drizeaicﬂthattm@&cdne% &dui nol i ne- 3, 15-di one; -

(5KR) -5, 12- dlethyl 5- hydroxy 4, g 15-tetrahydro-1H, 3H

oX plno [3 ndo Z|no[1 2 b]qU|noIine 3, 15-di one; 20 -

(5R) - 5- ethylmg’ehéJ 215_phenyl - 4, 5, 13, 15-t et r ahydr o- 1

H, 3Hoxepi no[ 3' , 4' G,7]|ndoI|2|no[1 %ib]oU|noI|ne 3,15-dione; -

(5 )-12-cyc|ohexy| 5- et hyl - 5- hydroxy-4 y, 13, 15-t et r ahydro- 1H, 3H

oxépi no[3',4':6,7] indolizino [ *My2sblenineling 3, 15-di one; -

(5R) - 5- et hyl - 5- hydroxy-12-(4-netl z <5, 13, 15-tetrahydro-1 H, 3H 25

oxepino[3',4":G 7]indolizino[1, 27U 0 -dlone; -

(5R) - 10-chl or o- 5- ethyl 12-(2-fl uorophenyl ) - 5- ydrnxy 4,S,13,15-teirahydro-1

H, BHoxepi no[ 3',4' : 6, 7] i ndol i zi no[ 1, 2- b] qui nal ire *b15 dlone , M -

(5R) - 5-ethyl -9, 10-di f | uor o- 5- hydr oxy- 12- pheﬁyIH4 5,13, | 5- tetrahydro | H, 3H~'

0X p|n0[3 4':6,7]indolizino[1, 2-b]quinoline- 3 15-di one; r° 03JUL

2003 -4 - Ia

( ) - 5- ethyl 9-fl uor o- 5- hydr oxy- 12- phenyl -4, 5, 13, 15-t et r ahydr o- 1H, 3Hoxepi no

, 4" :6,7]indaolizino[ 1,2-1~]quinoline-3, 15-dione; -

(SiR) 12- Hhtym‘!"bhélﬁhyl 9, 10- di f | uor o- 5- hydr oxy- 4, 5, 13, 15- t et r ahydr o- 1

Bkbxep|n0[81,4 6, 7]|ndoI|Z|~Io[1rﬂnhﬁm@ndohendkﬁhﬁ&deone -

(SR) - 12- benzyl Rr9, 10-di f | uor A 3, 3Hox
a}l no[ 3', 4' %2’ ﬁ%?dl zino[ 1, 2-b] qu??ﬁﬁ%g ga%gm%fﬁﬂ% &;Hr%%h)ﬁgxd%%;%%
O-di f | uor o- 5- hydroxy 12-propyl - 4, 5, 28,08t ¢ radivgldr o- 1 H 3H
0)43p' no[ 3' 4R% 6, 7]indol i zi no[ 1, 2- b] qg@rgﬁblntsnﬁ - diopefli 96¥8; a-linear or branched
r

($R) -5, 12-di et hyl -9, 10- dlfluoro 5- hydroxy-4,5,13,1 5-tetrahydro- 1H, 3Hlo
oxepi no[ B , 4" : 6, 7] i ndol i zi no[ 1, 2- b] qikyhotadital FonBinipgnk: to_ 12 carbon atoms
($R) - 5- et hyl - 9, 11-di f | uor o- 5- hydr 0X)6pﬁox5a1@3sdb'§mhﬁ4drB}h)éﬂéQ)r]{hbl%Hdentlcal or

oxepino[3',4':6,7]indolizino[1,2-Db] nol i

) - 12- but yI - 5-et hyl -9, 11-di f | uor oqgtlf?f%‘rgﬁ?/ rﬁ&igali3loy§r lhéflrroéﬁfg?yéy lpwier 3
ox€pi no[ 3', 4' : 6, 7] i ndol i zi no[ 1, 2- b] qilkaxgl laveer 3alkfd; diyolvalkyl; Bwer cycloalkyl
(BR) -5, 12-di et hyl -9, 11-di f1 uor 0- 5- hy,fi®X Wi, 5ha1§ é@Ht)egﬁ@IR)éﬁg Qadicdts, 3yl
okepino[3',4':6,7]indolizino[ 1,2- b]qU|noI|ne-
(5R) - 5- ety - 5- hydr oxy- 12- pr opyl 4, Bubgitaigd tostnoghgubséuted, or lower aryl alkyl

ponep el o, Tt bk s lelens o 5
! uty et hy uor o- 5- hy e r

o)xepi no[ 3' : 6, 7]i ndol i zi no[ 1, 2- b] cj{ﬁ%ﬂysm ﬁ'ébsf‘}“}eﬁt(éﬁ 8&; ‘%e arylo gm“PSW’e‘
(SR) - ~, 12- dl et hyl - 9-f I uor o- 5- hydr oxythdsen, 3l Bhet %lto@hngrﬁdﬂcﬂsﬂlower alkyl,

dxepi no[ 3', 4': 6, 711 ndol i zi no[ 1, 2- TS bASC B, Rt apises dilonreho

(SR) 5- et hyI 5- hydr oxy- 12- i sopent yI"¥4/%Y1

[‘3 : 62571 i ndol i zi no[ 1, 2- b] qui nol i ralkeyB)airbradiGier OLF -

159 5 et hy Rlat(aﬁdfﬁguor()phenyn 5 HEO hierintp-d BveR G Qaibaltd 31
dxepino [3', i’ndol i zi no[ 1, 2-b] quinoline-3 di one; -

(5R) - 12- (2, 6Rd1 fI uor ophenyl ) - 5- et hylreﬁemtﬁr ORY- lowsr | k- tredicalhy optipnally 3H
gxepino [3',4':6,7]indolizino[ 1, 2- blgyinkl BFode drmbtentical odifferénthdlo 2003
I, -SX -

{5R) - 12-(3, 5- d||IuorophenyI) 5- et hyl - 5- hydroxy-4, 5, 13, 15-tetrahydro-1 H, 3H
oxepino[3',4':6,7]indolizino[1,2-h]quinoline-3,15-dione; -

(SR) 5- ethyl 5 hydr oxy-12- (3,4, 5-irifluorophenyl)-4,5,13,15-tetrahydro-1H, 3
Hoxepi no[3',4':6, 7]|ndoI|Z|no[1 2- b] qui nol i ne- 3, 15- dlone -

{5R) - 5- ethyl 5- hydroxy-12-(2,4,6-trifluorophenyl)-4,5,13,15-tetrahydro-1H, 3
‘Hoxepi no[ 3", 4': 6, 7]indolizino[ 1,2-b]quinoline-3,15-dione; -

‘%SR) 5 ethyl 5 hydroxy 12 (2 3 5, 6 tetrafluorophenyl) 4 5 | 3, 15-t etrahydro-

- a ~ 11Ty e oo g



- ‘ijR) -5-ethyl -9-fluoro-12-(4-fl uorophenyl)-5-hydroxy-4,5,13,15-tetrahydrol
H,8H oxepino [3',4':6,7] indolizino[ 1,2-b]quinoline-3,15-dione;
(5R) -12-(2, 6- dlfluorophenyl) 5- et hyl - 9-fl uor o- 5- hydr oxy- 4, 5, 13, 15- tﬂg’t-}wg}r

0o-id H, 3H oxepino[3',4':6,7]indolizino[ 1,2-b]quinoline-3,15-dione; ~ 5 -
(8R) - 12- (3, 5- d|fluorophenyl) 5- et hyl - 9- f I-dor o- 5- hydr oxy-4, 5, 13, 15-t et r ahydr
o- § H, 3H oxepino [3', 6,7] indolizi no [ 1,2-b]Jquinol ine-3, | 5-dione;

?Q 1adlca]s or axy(l opllonally subslxtuted bg one or
(5) S5-ethyl -9-fl uoro- 5- hydroxy-12- (3, 4 5.triiluorop 15-ietrah

nyl)
ydi 01H, 3H oxepi no[ 3", 4' : 6, 7] i ndol i zi l'r‘?é[elldgnw]i]cﬂlldﬁ@‘Fl'PWéO‘ﬂellaik)dlr@m%a5

(5R) - 5- et hyl - 1 uor o- 5- hydr oxy- 12- (R aftiffe & EbhASARAN 4ha%; 13, 15-t et ran
020 1H, 3H oxepino[3',4':6,7]indolizino[1, 2-b]quinoline-3,15-dione; -

)-- 5- et hyl fluoro etrafl uorophenyl)-4,5,13,15-te
hydrolH, 311%6” mdﬁ’éfogmgal ‘@/ﬁ’?%ﬁé‘ﬂﬁ%}?sr}g{t& - b] qui nol i ne- 3, 15-di one; -
) - 5- et hyl - 9-fl uor o- 5- hydroxy-12-(2, 3, 4, 5, 6- peni af |l uor ophenyl ) 4,5, 13, 15-t

ahydros 1H, 31 ox&nimplesentsta: Ineél iondwariched@lkd] Zadidal) tonlnime 25t031 A Badoane;

R) - 5- et hyl -9, 10287 (GBS BeReicn 3L SthsHYS b, sy 8ugye ifentisad of Aiffeaet any d

1 H, 3H oxepi no[ Substitue@szthpsaidkorm itheodi{lower difyd)aimnd oIN@CE; thficdlspmet/or-

R)-12- (2, 6-di fl uorophenyl)-5-et hyl -9, 10-di fl uor o- 5- hydr oxy-4, 5, 13, 15-tetr

a gdrglLHzg(I;goxgpl_ RAER1 offe ofth€ IR, MRS I ABcdts ferhd s NBISOIR; 3. 15- di one; 0
-12-(3, 5- dlfluoro&enyl -5-ethyl -9, 10-di fl uoro- 5- hydroxy-4,5,13,15-teir

a ydrol H, 3HOBbREHPIHBE HOAWHEfOTPW}R%I i zino[1, 2-b] quinoline-3,1 S-dione; -

(5R) - 5-ethyl -9, 10-di f | uor o- 5- hydroxy-12- (3, 4, 5-tri fl uorophenyl)-4,5,13, 15-t

-ahydr od H, 3(‘51®X53El|h§19[Bﬂué1o~ﬁ,h?<]lﬂoﬂ¢—0|5|IZJTB){eﬂ;alZydﬁt}'Qle| i ne-3,15-dione; 5 -

(ﬂR) 5- et hyl |r|fluorophenyl)4513 15-te
t fahydro-1 H, §FF%§%[§|’ALguﬁm%ﬁrr’mggg]’fﬁmmoyﬁ'ﬁ8ﬁ§ déolf]’qw nol i ne3, 15- di one; -
($R) -5-ethyl -9, 10-di f | uor o- 5- hydr oxy-12-(2, 3,5, G tei rafl uorophenyl)4,5, 13,1
it et r ahydr o~ I($=R)3$-Ietb1xb%1'ﬂw['(85-h4tiroay-ﬂ],5 hljbi-ilemahyx{rch-lﬂbﬂz'qui noline O

41'5-di one;

5R) - 5- et hyl 056%803 /%167 mdogzw H%nguiné)h 3§5 dl%n(% pent af | uor ophenyl )-4,5, 1
15t et rahydro: 1

3H oxepi no[ $5%)41 2-Benzyl-fegbii-Privarory 2L b P israndrod A3y one; -

bR) - 5- etihy oaeﬂ;&odliia,fqmomzmbpl 1-blainmhenyls)didndiydr oxy- 4, 5, 13, 15-t et r ahyd
bl H, 3H oxepino[3',4':6, 7]indolizino[1,2-b]quinoline-3,15-dione; ~ 5 -

bR 12 (2, - gkh) mgtghggn%sg DA S o by dr oxy- 4, 8,13, 15- tetr

A\<

tr

~

ei

D

L

(=1

nydrolll, 3H nol'i ne- 3, 15-di one; -
bR) - 12- (3, 5%?}#419[@ &ﬂmﬂosz@oblnwlqugmmeéslfSrcu@mee 5- hydr
Xxy-4,5, 13, 15-tetrahydrol

3H Oxepl nO[35R)451@ﬂd76thy1®hycﬂbi}0@$ 13; 1t5}1ama1@a{d “53%15%3 g' otnﬁ Iv,g, o -
" etny )
i f | uoro-5 %H‘Pf}g?% £57] %dokkguof]r% Pi%}‘%’ﬁ}ﬁé“?r‘ilo% , 13, 15-t et r ahydr o- 1H
4 oxepi no[ 3', 4" : 6, 7]|ndoI|2|no[1 2- b] qui nol i ne 3, 15- dlone; -
(§5R) - 5- et2ayl --Qﬁﬁ)kédtlfyll-ddryd#@c—thlnlmyl-qﬁ,-lﬁ2,54¢tﬁ&11ydioﬂhi,éHephenyI )4,5,13,15-te

Ifr ahydr o- I H, 350060 BY, Aindblizfhofl, 't-%ﬁ’q%'iﬁo?lfn@%[135L<%a}?4-q“i noline 3,15-dione; 25

5R)-5-ethyl -9, 11-di fl uoro-5 y-12-(2, 3 quo rophenyl )4,5, 13,1
t et r ahydr o- i R)- éﬁﬁw@iﬁxb{bﬁﬁlhﬂﬁ IB’dlﬂXD’rf’d%llf’ iﬁ'ﬁﬁi{ahy ro-1H 3H-

%-
£, 2- b] qui nol igxeBindf di @V‘]@ﬂdohz(l@? 23 RflHneS, 5-dione;
£-difluoro- 5- hydr OXy- 12- 6- pent af | uor ophenyl )4,5, 13, 15-i etrahydro-1

bt oo ol e G A= T L

~0py| 42,55 Ik epmof 28 @AlinlkdadizinolH ,2-b]quegdinged, 15-dione;
3',4':6,7]indolizino[1, 2-h] qui nol i ne-3, 15-di one; -

?SSR) 1? itShlylel r%ﬁ;EB ! &Efoﬁ) gﬁ%ﬁ)% (%ZHL‘OIO}J%CH}’]B -hy!h%%r 9 B 15 getlaljfdeo)l H3H-
Ppxepi no[ 3', 4' e@pip{ A8, 7]andni{zm)OZI_a]bdqm,umrdinerﬁelssdmﬁe,d| o0Z7 e, s -

{ SR) - 5- et hyI 9-fl uoro-5-hyd~-oxy-12-isopentyl -4,5, 13, 15-t etrahydro-1

fH 3H-oxepi no [@ry4.eify14] 1016@hubrd- 08 dro2y- B PUERN aner B1 9. RudhRRE-1 H,3 H-
; oxepino[3'.4"6,7]indolizino{1,2-b]quinoline-3,15-dione;

S
3
(
3
H
(
r
(
a
(
0
|_
sk

i

o



(:gR) -5-ethyl -9-fl uoro-5-hydroxy-12-peniyl-4,5, | 3,15-teirah ydro-1 H, 3N
xgpino [3',4":6,7]indolizino[l,2-b]quinoline-3,I|5-dione; -

o 1

(SR) - S-et hyl - 9-f | uor o- 5- hydr oxy- | 2- phenet hyl -4, 5, 13, 15-tetr 03 JuL 2008
[3'F,4":6,7]indolizino[l, 2-Db] qui nol i ne- 3, _I4_5-di one; ahydro-IH, 3H oxepi no -
(SKR) - 12- (2_cycl ohexyl et hyl ) - ethyl 9-fluoro-5-hydrox -4 S1 _ Y, , 3,15

tetyrahydrol H, 31 oxepillo[3',4":6,7]indolizino[l,2-b]quinoline-3,15-di one;
ISR) - | 2- ( 3; & R)5-nidty- 95ﬂubm-§4h);elﬁw{lliypheﬁylw:’udﬁ éS&@th@le,&HB Y, ,13,1

S- tiet rahydro Xgpi 2i,R0 b] qui nol i ne- 3, 15-di o
il %; (SR) - 5- é?ﬁ%{_g[g ?8’ ﬁﬂ{dﬁlm}w -195)- ﬁ/@ﬂ&%& ﬁg é&yz?) trifluororo p
pY )-4,5,13, 15- tetrahydrol H, 3H oxepi no[ 3", 4'

~%] i odol i zi R6FR); PZ—b\}lquﬁﬂdiyi-ﬁdomxﬂﬁeldrbhytkpxy—‘l 6 SR) 153 ewaliydro-bH,3iH-
8; pi noL 3, Zo%o‘*éﬁ%éé%{ BB Spichinbie FSAbEL G O e >
(SR) - 5-et hyl - 0-di fl uoro-5-hydroxy-12-isopentyl-4,5, 13 | Steirahydro
| H! 3H oxepi nol_(SR) m -b&12y)-b ol O20rd {lag2=Shedrpros iSrié 15 teBakyidrayhH;3H-
(SR) - S-et hyl ogcpﬁ]o[@ 4“6 1 tnd‘dﬂﬁlﬂoﬁ i‘%ﬂgﬂﬂmé% IBEdi¥he; 4, 5, 13 1 5-1 eirahydrol
H, 81 oxepino[ 3", |ndo 1 ZI hO b] qui'nol i ne-3, 15-d' ione; -
(5R) -S-ethyl -9 10 d| fI yor o- drox henet h
5-fetrahydrofl PRIS: ‘eBWéBichﬂ‘guorﬁ ’fyﬁ Pioi’Vln‘b%J}ésb‘]:ﬁg?yﬂEﬂ 1HeMB, 1 5-di

B, - (SR - b 31(10f30¥%)’gh@®]6]zmb[1y1 )J]gﬁnﬁﬂlhyb 13-dibnadi f | uol - 0_5- hydroxy-4 S I3
>% , | Stetrahydrol H

L G S itnel B e R

4, 5,13, 150t etoxapipdf3a4':6:7]3idoliexepli, 1] Btincline @, [BFdinok| i zi no[ |, 2- b] qui nol i ne- 3,
_-_d| one; a3.1a~zo0 O03JUI 2003 _g_ - (5R-5- ethyl-9,|
I fluoro-5, gyﬁ)’ 9)&M1y 1Fird3rfléfélo45 dlé)ql@stl@,'lrs@t@t)f&l{yaﬂo | H,3H-

H,§3H oxepi no[ I Zi no h]’qui_hol i.ne-"3, 15-di one; -

) - 5- et hyl -Ogenlf%ﬁ ﬂr Uﬂreﬁif)&’s!zwyblr JAU:L@J'(HS kel Sd‘PP?fI uor opropyl ) - 4, 5, 13, 15-t
etyr ahydrol H, 3H oxepino[3',4':G 7]indolizino[1,2-b]quinoline-3,15-dione; -
R) - 5- et hyl - QstLiZﬁbhiyuﬁremh}&»@hmddlﬁwrolihydaememﬁyllii - ﬁnild&;didé—lHelH-ahydrol
H;$3H- oxepi no[ 3 7] hndol.d zi Wi 3, 15-di one; -

(9R) - 5- et hy I-@‘elililoh’gg'létJJ(])]rlm%élz'hmglo£ %} llglen %Iélﬁg% 13, 15-tetrahydro 1

*3H oxepi no[3 4':6,7]indolizino[1, 2-b]qui noI i ne-3, 15-di one; -

R) - 5- etllﬁyl §5E)J:5d2fdl¢lbylcﬂ51 ﬁyhlpméhmmpfhén%t%!ﬁ*waby@!g 1H,38=t et r ahydr 0o

, 3H oxepi ngfx3pind|3 @6717]11%%511% f‘@-[b}qglﬁnchhﬁw MbioRe- 3, 15-di one; -
R) 12-( 2- cyclohexyl et'hyl) - -e 1-di f1 uor o-'5- hydroxy 4,5,13,15-tetra

R T2 (3 3o RoRyPBRpIe it %S'y%%%ﬂﬁ@%“' DS, > 355205 et

dro 1H, 3H axepinof]'3"4,4]indblizjnohddbijqiind[nk; R BYigue;nol i ne- 3, 15-di one; 15 -
] R) 12-chl oro- 5- et hyl - 5- hydr oxy-4, 5, 13, 15-t et r ahydr o- 1H, 3H

epino[ 3' , 4 b IMR)szdRal 150 -8 1§1'5t§t£H RE1H3H-

? 5-eth Igﬁ_gr&%yf ﬂqc?lﬂgorg Sqw 6&49 X 15- tletyrgahydro 1H, 3H

afepi no| 30 4' oxgpiplhdoh 71311%{1110@ lmimen%l% 1P8e:di one; -

R) 5- et hyl - 9-fl uor o- 5- hydr oxy- 12 isobutyl 4,5,13, 15-tetrahydro-1 H, 3H20
Of g)on 20[3h I4- Fbllfldﬁbtlh -0 0ld5025-h) dtoknal s, rBe}SBtehéhl;?ml)gez,st- h4d- 1H 3+

\ et hy t et rahydr o- xep
AR A e -ﬁzF%goéHﬂ LTRSS I e

R - 5- ethyl 9-fluoro-12-(3-fluorophenyl)-5-hydroxy-4,5, 13,1 5- tetrahydro 1H
';5 oxep| no[ 3*(5R)-5-@hiy]- 6ﬂddthzfl@a§dpeﬁtylb-]4cﬁ41hb5 {efrehyBird-3 Hi} owsepinoa | ;. 7

_ 1 . 5- et hyI -@-?[67 md no[jlr%)lgl/quﬁolnﬁ 31’15 1|°EI%I‘OWEI hyl phenyl)-4,5, 13, 15-tetr
ydro ~; 1H, 3H oxepi no[ 3' : G 7]indolizi nogl 2- b] qui nol i ne- 3, 15- di one;
X (SR) 5-ethyl-12-(4- ﬂuoxophenyl) -5-hydroxy-4,5,13,15-tetrahydro-1H4, ,3 H-oxepino

"f'.'» i12- [4 (~Ba7s, @}ﬁﬁd@h)zﬂx'a?lnﬂb]qlﬁ’icﬁﬁx'@)d rﬁdlohyoro 5- hydroxy-4,5, 13, 15-tetrah
;‘--s 1H 3H— OXepi no[ 7]1indol i zi nd[ 1, 2- b] qui nol i ne- 3, 15- di one; :

e - (5R)- 12- ( ,6-difluorophenyl)-5-ethyl-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-oxepino
[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;
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(SR) S-ethyl -9, 11-difl uoro-5-hydroxy-12-propyl -4,5, 13, 15-tetrahydray{ jyL 2003
H, 8H0xep| no[3',4':G 7]indolizino[1,2-b]quinoline-3,15-dione; -

(SR) 12-(2-ei hoxye| hyI) 5-ethyl -9, 11-di fl.uqQr o- 5- hydr oxy- 4, 5, 13, 15-t et r ahydr
o-{ H, 3Hoxepi no[3', 4’ G?]indolizi no[ 1, 2- b] qui nol i ne-3, | 5-di one; 5 -
(SR)-5-ethyl -9, 10, 11 iri uor o- 5- hydr oxy-4,5, 13, 15-tetrahydro-1

HE ~oxepi nof GR)412- @S?Pifh@mnhzmbpieﬂwlﬁ}lamQwr‘f ha3dSrtetmhyiion 360 t he

adéj' tion sal bgefhoe:¢ Aldd8lizinb i—bﬁugﬁ)ﬁm@-‘gtlﬁq{ﬁné ndi cated above, the
expression halcl represents the fluoro, chloro, brorm or iodo radical. By

| ojer al kyl radical is neant in the present ap lic on ar or
branched al ky3Haedby]->dawaynitng - 4o-t {)Hh@“%iﬁ}e% - ega]@#r%élj met hyl ,

et iyl , propybxepis®B LY indeHEyb}1,1-5 Rk oY he- Jsecch&w,yl and tent-butyl,
pe tyI, i sopentyl, neopentyl, hexyI or |sohexyl radi cal s. Anong the al kyl

o B Sl S PR R S PR s Al | v

i cal s. Thexémwen' alknidolizisdbllad-5)qeanligenissqiong to the ~ 5 al kyI
i cal s indicated above such as for exanpl e the net hoxy, ethoxy, propyl oxy

ord i sopropyl o seco (y. The
t ek m cycl oal R;&/R)dgf h@'ﬁ'g 1é/§10§y“ n@ :{Ié Fﬁ&ffiq ‘é‘}ﬁ):)xr?s sucﬁélgrdy? g}r#t@anpl e,
cycl opr opyepinefpt# dhliindolizing £l bhpindlines3, leydnbnm_exyl groups. The terra

r cycl oal kyl 20 al kyl designates the radicals in which respectively the
oal kyl ands $8hEs: €1 26 LL5 R ARG BhaH e 35 31180 CHRARL B 317

cycl ohexyl ?I e termaryl’ desi ghates a nono- di -
or tricydpi c%?l@lﬂ@@aﬂtfb?ﬂ“@b aah unwlqimewelés@lome ar omatl c ring, each

g containing at (host 7 1l1lelllbel"'S, such as for exanple phenyl,

3 pht hylt ?RI I(is)asxéthlymLmemh (mrﬂubfuiﬂewbt sTpeokylwes,laaryte@Ialéycfllror adi cialksI
S|gna e I cal s S .V an ower a
rgdi cal s ar eﬁééggé%ew&,la 60‘5@”%4?&%“’8@ fg’j: i‘??%ﬁ 1@3@83 |, phenethyl ory

ndpht hyln iethyl. The term | ower hydroxy al kyl refers to radi cal s in which
:]e al kyl chai(AREa2-(D6- dlﬁlwma}vheoyl){jrcahndkﬁeﬂuand lnyshioxai-h 54 3t16-taratadbohHa s .
T

e terms o regﬁbﬁhe(gﬂ(%h £\ uuﬂjdlﬁalel@yfcfeg%é‘o preferably designate

dicals in are as i ned 30 above, such as for
e anmpl e net hyl am no, _eth d met hyl am no, dieth
(f '[rﬁyl ) (i h% (PRI #6354 *eplﬁém)ﬁlcﬁ}h}élr‘yQuwéclﬂydél?xbt ;?\? BRI %Hﬁ{é

csbrmounds of cfxepm;[zaAM V}%)dohzm@ ﬁ2-b]d-d11holﬁﬁ%]5—dmﬁe RS R~ 0J ~i : ~~,
£, 00 /.s. iy, >> td -~~~ 4.'10'.'f|r..:;:;

Lokl a(isZS ey 9: fhidho-5- }’dr?XyFéZSOR%,E txig&umo%he%lﬁ L1 5 Rty 6B-

presents wer alég_/I
pendent | yl H.3 Hhgpgping 4a@6}111d<dlzrm[b2@dqlmedm%1§~é@neal R6represents a
pgen atom a |linear or branchedal kyl radical containing 1 to 12 carbon

:'olot I olnal ] osR gb%myliwﬂ@&olsyhﬁﬁe(wrz -4 B- ttnﬂi@}bpmgl)mrmj ﬂlenefmllgydlneLlo
cal S, owe rox CyCl Oa ower
Sl At KPR A epto LS Tipdd 14 f-done: o 4

> aryl substituted or
bstltut ed or |ower aryl alkylsubstituted or non substituted, the
cal ordi (foRerSecﬂhy Qufisdrotukydrdg) 1 (2,3, 66- tamzyﬂluogm}dmpsl)%é ngfht@lehydrc)ﬂm

| I owi ng r , |ower alkyl
di (I ovv]e};{g’?ig ?no y %V@Zkgb&yzll ’8@;2 b%?lem d5 gg‘rl epresent,
ndently, a | ovver aI kyl radical ;R orepr esents a | ower al kyI radi cal

gk onal | ysubstivrawy iy lasre- chydionel 3-adicapreslumerhepdin hal or adi cal s,

iy Optl Omel1|3y1581@9§ﬂydtdﬂlﬁ@14a}zsxé3ﬂ% 9r4vRr; na&lmtd[o;qtb]gmnslmé erent | owver
radi cal gﬂééfﬂs an integer corrprlsed bet ween 0 and or a salt of the

an® ch ¥ zed in that 25 - at least one of the R2, R3, R4 or RS
| s represents an -0OSO2R, 0 radical and/or - R6 represents a |linear or

ed al kyl (3%5-ah)l1-%00dd] widag2-(4-N0odbdhest)bbhydib ey 5, F3( G- rahy@ird~RgR9 or
ubstit UH?I%IP Xxepmo[?rﬂr' gnlﬁl%deﬁzen%[ll 3ab]qgigwolille-3,1S-dione;

- (5R)-12-(2,6-difluorophenyl)-5-ethyl-9,10-difluoro-5-hydroxy-4,5,13,15-tetrahydro-
1H,3H-oxepino[3',4":6,7]indolizino[ 1,2-b)quinoline-3,15-dione;




0 3fJ Ul 2003 different radicals chosen fromthe di (|l ower al kyl)am no or
OCF8 radi cal s, and/or - RZ represents a halo radical; or the additiggoj@ﬁ]
of the latter. a. , 'a;' ~~, , 5 Partlcularly preferred conmpounds a i 33
to frle invention are those for which R presents an ethyl radical as

wel | as those for which R3 represents a ha o radi cal and in particular

flupro. Preferably, the conpounds of formula Il A correspond to one of the
fol | owi ng fornhIRxd2- (ééR)lﬂaelepIthyl)sSrﬂIon? boﬂtﬂwdr-é%ydww-ﬂ%lhBS-I@IaITHder o-1

H 3110 oxepi o3y dienfy p"wﬁ‘?hh&&%{ol 2Bl neagedS- di one; (S

R) -5-et hyl -9, 10’ uor roxy-1 rrrrethy ethyl) 4, 13 15-tet
rahydr olH, 3H oxepi_no[ 3' G 7]i ndoI i ZI no[ 1, 2- b] qui no i ne-3, 15- d|
(5R) - 5-ethyl -~BR Er;ioﬁﬂ@s%;? hozdl(flzotq-ﬁﬁﬁdlﬁyl’éﬁ@/HérWﬁWLO&Ph@YDS“ fté—”t]étlﬁféﬁ}b’ér% 1

H, 3H oxepi no[ By 34/ o>@p7r]o' df‘DJS WF]}MIAI‘IO{'],.B. ) IQH(III’I@U MRddnd5- di one; ~5
(5 12 decyl - 5 eth y ] uor o- 5- hydr oxy- , 13, 15-t et rahydr o- 1H, 3Hoxepi no[

: G 7]indo i no _
(SR) 12- décyl - R ME? &nggﬂupr%wl%dlexw%ﬁ%f&@ %‘%Gorﬂ?h‘i‘?}’l)f etrahydro-1 H, 3H
oxepi no[ 3', 4' 45,,1Z]IISElé@zIIIyal@Dﬂbﬂoiﬂpﬂw[ﬂwGﬂﬁn@olkﬁr 1,28quinoline-
(5K) - 12- decyl3is%th]¥ -9, 11-di |l uor o- 5- hydr oxy- 4, 5, 3, 15- tetrahydro-1 H, 3H
20 foxepi no[ 3' jindolizino[1, 2-b] qui nol i ne-3,15-di one;
(5R) -5-ethyl -9-fl uoro-5- hydroxy- 12-(4-trifluoronmet hoxyphenyl)-4,5,13, 15-tet
raljydr ol H , 3H GXepiainflP, | #dillEond- Bmgldﬂo'xg-il PR3 Sas—tm}xqﬂhmoplhaw})s 15- di one;
(5®) - 12- (4 di yret, Ryl I 9 , 5,13, 15-tetra
hydgrol H, 31 Oﬁﬂaﬁgﬁgrﬁ%%m% mlé\é[6? gdog]zmt??ri’ol (ﬁ]um 5 di one; 25
(5R) - 5- etrwl-@,Jﬁrdumreo 5- hydroxy 3 15 di oxo- 4,5, 13, 15- tetrahydro 1
H, 3Hoxepi no[ 3 , 4" : G 7]indolizino[1, 2-b] qui noline-3,15-dione; and very
pr ff erably, g@e’}% aﬁyltdﬂﬁo Bmub%ngdrfo%wl(ﬁg 4,5,6- #ex%aﬁu&o;hhe%Q@& 51215(5
R) §5- et hyl - dlflug{o- - yrggl ﬁ! 2-tr1 n~ eg f
lyket hyl ) - 4 5 eilgh)i%o-tl }]éﬁg;@glgq_[ 6,7]indolizino[1,2-b]quinoline-3,15-dione;
H, 3I—I—oxep| no[3 4':6,7]indolizino[1, 2-h]quinoline-3,15-dione; ,,: .,.::.
. ~ (SfRJ 5~ét’hyl 9,1 1-difluoro~] 2-(4-flubrephenfyh-5-hydroxy-4,5,13,15 tetrahydro-
R) 5ethy|--5 2 I 3 15-tetrahydro-1
H, B H oxepi no }glé‘}!i 8%%)“%/(]1 r(ﬁdgﬁ 1%z)%irﬁog[;ﬁi g’b ﬁ%‘hﬁﬁgﬁgléggﬁ dione; 5 A nore par
ocul ar subject of the invention is also the conmpounds of fornula 1 as

def i ned ahbve- @dd-12deGedifua@prheny)os-ethel- %Ilﬂﬁblor@ﬁrlwdmg 4 ok InlipArtrahydro-

() "5 ethyl I3 bkSpho 5B a8izndt1 3 fiet AN dfoRe H, 3H
p| no[3',4':6,7] )Fgr?glgtl Zi no’[hl ZIngE}u :r?g%\lﬁﬁéel §??d| 0F~e (

5
ot YO S BB R 20 UG 3 P58 o

- 12- benzy| - bHEhgkepsadiy dv:6:Yindolizind] 25l qenelateydit Ddibnkl, 3H oxepi no
4 ,4':6,7] indolizino[ 1,2-b]quinoline-3,15-dione;

,' R) - 12- but yl I§Ishé'thy159 IW@IHR?&YG 4, hgdxje?zy% sty @HM@F(%I]&WI?H

i_ne
-5 122%. of i3 lﬁiﬁwry Z'[ %f-féepry)[f%été&ﬂw%qlwqo[k2sﬂﬂwfélm%o[3 46, 7]
i-ftol i zi no[ 1325hiiens; nol i ne 3, 15-di one; (5
ﬁ5-5 et hyl - 5- hydr oxy- 12- phenyl - 4 5,13, 15-tetrahydro-1 H, 3 H oxepi no

B4 :6,7] in i I i,ne
bR - 12- cycl ohg%;)ﬁz%‘P % Fahfh e 9‘°2Iyé 1@4%59{@%0&’%3‘8/% 1H, 3H
gxepi no[ 3' 4 46, 173],152@111a1ﬂbdbd>-|1ﬂ h‘uS-pXe;ﬂndﬂS o6/ 7oindolezi®y[1.3- qumnel;me( 5

P)'+5- et hyI I%Qr &Ye: 12- (4- met hyl phenyl ) - 4g, 13, 15-tetrahydro-1 H 3 H

" (?IﬁdOHZInO[lZb]C]UII’IO|II’le3|5 dlone (5

:10- chl oro 5- et?@/ 52 fl uor.ophenyl ) - %droﬁé 13,15-tetrahydro-
t1% .3Hoxept nof ££) e‘@}’lﬁl WifbioreoPriynoxy- 18](&1% @ritgt uSi'»‘ol?iiicl“til”)one 25 (5
*—5 ethyl -9, ﬁ@-ﬂjfﬂ 1ok cﬁoh)hdIHQXb’mho? -paemytiolsiso[12- zﬂéuﬁusnxreahydro I H 31
-\4'1 i no[3',4' 6l [ ndoI i zi no[ 1, 2- b] qui nol i ne- 3, | 5- d| one;

IR 5- et hyl - 13 GoP83% hydr oxy- 12- phenyl - 4, 5, 13, 15- tetrahydro 1 H 3H

TN 4p|no[3 4 :6, 7] indolizino[l, 2-b]quinoline-3, 15-di one;

: - (5R)-5-ethyl-9,11-difluoro-5-hydroxy-12-(2,3,4,5,6-pentafluorophenyl)-

4,5,13,15-tetrahydro-1H,3 H-oxepinof3',4":6,7]indolizino[ 1,2-b]quinoline-
30 3,15-dione;




. H, 3H oxepi no[ 3", 4'

7 ey
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(SR)-121but yl - 5- et hyl -9, 10-di f | uor o- 5- hydroxy-4, 5, 13,1 5-tetrahydro-1 H, 31
oxepi noﬁs 4': G 7] indolizino[1l, 2-b]quinoline-3,15-dione; (SR - | 03 Ju
2- benzyl - 5- ethyl 9, 10-di f | uor o- 5- hydroxy-4, 5, 13, 15-tetrahydro-1 H, 3 5 JUL 20t

Hoxepi no[ 3', 4" : G 7 i ndol i zi no[ 1, 2- b] C]UI noI i ne-3,15-dione; 5
(5R) - 5-set hyl - 9, 10CR)f3-etbylos- ﬁu&}()df fﬁé/rg ropyl -4, 5,13, 15-tetrahydro- 1
H, 3Hoxep| no[ 3", 4{3: 4, olizino i arol- |4,r5e133.1,5
(5R) - 5;12-di et hyq 6}(9”{&{]? FUSUG-JE}qwmm&gﬂsgy 3, 151{?%?%}1%47’@»@0@@%
oxepln [3 4' G % |ndoI|Z| no[ 1, 2- b] qui nol i ne- '§615 dione; 5 °
(5R) - 5 et hyI 138}-bietipi-6- Mmg& fyay Jrﬁ 13, 15-t et r ahydr o- 1
H 3H— oxepl no[3 147’3/@.0 LLpin o0, ndo Aot Zlb}mﬁuoﬁtqhb % ]@ (%I one; :

[(SR)-12- butyI e’%h?/ - @mlrmof,kmonoa_gmy% 4' 5) 3134: f‘éwlmdyaro 1
H 3H xepl nof 3' %1 i ndol i zi no[ 1, 2- b] qui nol Hiongi one; ; -

, 12-di et &yf ’@ qthyf;-9- ﬂuo:rOOSﬁ G%ﬁ ;gqqé}l) 21:1%3 15 tetrahydro H, 3H,
0[3 4': G374'-4, [ NotPREY34.1,33 d5 98
| 5 (BR)-5-et hyI 5- h%?’é’%”ﬁ?@ %P holite 8, 11534;4 B tetrahydfagyi’oﬁ@#ﬁ oxepino
oxepifno[ 3' , 4’ G( }? qol i zino[ 1, 2-b] qui noI i ne- 3, 15-di one; .
(5R) 412- butyl (53 4%1 eyl rﬂ}mro)-saryay(g(r %'ly 13 1155 t et rahydr o- 1H, 3Hoxepi no[
3',4%: G 7] indofidzbiidhdel 2 i nol i ne tetrahydro-] g
(SR) } 5, 12- di et hyl - 9-f | uor o]?dgfﬂ%y Aghegling- 5113110115 tetrahyoﬁr@é(D 1’%}"0"@?‘“0
oxep|n0[3 s~': 20 |ndoI|Z|no[I 2- b] qui nol i ne- 3, 15-di one;
~n. fi (5%) 566@'1 %ﬁF@LDSS éydhysky 52J%5 g!ieﬂ)%4]52 i sopentyl-4,5,1

] tetrahydr@»i @Ui&tdohzm@ ne ﬁﬁ‘ r 15-tetrahydro-1 zy ,3H-oxepi
¢l i zino[ 1, 2-b] qui nol i ne 5 ”6°r1|‘é‘e“ S-dione; Xepino

-5-et hyl - 9(5!?}1@2@2 11:; uor ophenyl ) - 5- hydr oxy-4,5, 13, 15- tetrahydro 1
H oxepi no[ }&F(W Hyhod-eth2kblrg 3, I 5-di one; ~. :, .
5 %H3H—0xepmo[3v4 6. 7Tindol: H}on?H/(pox 3,13,15-tetrahydro.-

(5 ) - 12- (3, 5-di f| uor ophenyl ) - 5- et hZIInOg%PlﬂHPEh&-Blydrmiéw 5,13, 15-tetrahydr
0- }H, 3Hs f ~ of&DiiRa(33- dﬁ‘nm%&] %dol i zi no[ 1, 2- b] qui nol T ne- 3, 15-di one; ":
(5§ d]r ox;} 1‘9eﬂtlrgtb-54] 241551$?trahydro 1H, 3Hoxep

R) - 5- et hyl - 9flgigro- 5
6
I n.- [S? 4 ~G n {I ?} rgb{41 'ZJlb]iojmlmh Q%Qlﬁncl)lgied.al 105 dxone
R) - 12- chl or J5é) éteﬁwl=99wtd:ﬂ%,g § F droxy-4,5,13, | 5- tetrahydr o-1
, 3Hoxepi no[l#H,34.6x6 171 ﬁ@JGI Zi No ﬁmpnlefll 5n6;13.cbsdlione; v

§ R) 5- et hyl - 5- hydroxy maofmb eira {?ro 11~, 31~
okepi no[ 3", 4. gﬁp ¢nd0| | zi no[ 1, 2- h] qui n{) :Iﬁlelprggjlg Cﬁ?’%ﬁ’ne 5

R) - 5- ethyl dhmwxqﬁiug,d but yl.- 4, 5, 13, 15- tet r ahydro- | H, 3H
gxepi no[ 3' 4 fﬁpxemdqiyuzg H b] quin lé( r?é“(ﬂuﬂzﬁam}@m

{#5R) - 5- et hyl - 9-f | uor o- 5- hydp@] 01122“?5é=8ddqm1yd>1m@,35151§, 18- tetrahycfr%ahi”d’ﬁq 3H

B epi no[ 3", 4»(5ﬁ}3]et]5)n@01| (§| no[ 1, 2- b] qui nol i ne- 3, 15- di'sne: ,,: :, 03J Ul
B e a I byl ey

7| ndol i zi no[ 1I5~Zfﬂb] qgui nol i ne- 3, 15- g ;1 2 bﬁllﬂF}Ohne -3d5idtorie;, 0 1 ~~.~.; .. ' ~~i A c~
#~-~~ (5 R/b-etinyle9

,»t,uoro 5- hydr ”lgééﬂiﬁf?fﬁ%p,m %ﬁJéﬁdledﬁepsm?’ _445§ ]}E et rahydr olH, 3H oxep
iino[3 ,4:6,7 P Ddbliged o dro-

4 (5R) - 12- (4- () e~~i - but y! )phenyl) 5- e[t%y[%]q'gn‘? f‘l?o}biamhydroxy 4,5, 13, 15-tetrah
# ydro-1 H, 3H GReératin] 3, 104ding h}{%ol i zi no[ 1, 2- b] qui nol i ne- 3, 15-di one; 15

@ (5R) -5-ethyl A e-3, 15-di one; 15
¥ ‘(’XGI)O' nol3 4 € Rl r@?heqonzmopl? Bl ppaniyl 15, 2 Edreldiyaro. | AN

i (5R) - 135( 2- Z% ethyl)-5-ethyl-9,11- d| uoP%3§5 @neoxy 4 5,13, 15-t et rahydr
. 0-1 H, 3H ox Q/ -c)tthlﬂ)?]hh cgoé{ ﬁgd(l 2- b] qui nol i ne-3, 15-di one; ,,.,. ,
. (SR) -5-et hyﬁﬂiwepl,%[g}q flcﬁ h’a Ulom; SLByd];5x -8l 53, dro-1

5 ’i“ﬁ@l’@%mczflﬁoﬁéw%om#qjlg o 456 Girghvgroor ¢ he
“addi tion sg t}ﬁ f t he Iatter Preferably, $ends of fornula 1
correspond dnd3 ofdimathyfhokyayi Qg yzgrlwﬁ
R) - 5- et hyIUQ3HI-m@p§>mP3< gygm *&leéHmmym 5,13.15-tef
" H, 3Hoxepino[3',4": G 7] 6‘1‘2]1’1@61[2-12]@“1{&,% kngl j.ne- 13-3 %fﬂl}yd’%
(SR) 5, 12-di et hyI 9 10-di f I uor o- 5- hydr oxy- 4, 5 éi?&tetrahydro 1H, 3Hoxepi no
[3',4':6,7] indolizino[1,2-b]quinoline-3,15- dlone
(SR)-5-ethyl -9, 11-di fl uor o- 5- hydroxy-4, 5,13, 15-t et rahydr o- 1H, 3H
oxepino[3',4':6,7J indol izino[ 1,2-b]quinoline-3,15-dione; Ru//~~k v1l'
~ ~it!

<tetrahyd,y,t Lo~r



47 [~ : 1. ~t e~ v Lo ~~7yl~~/~~i , ; rRl , 03J Ul
20 -15 (5R) -5, 12 d| et hyl - 9-fl uoro- 5- hydroxy-4, 5,13, 15- tetrahydro 1

H, oxepino(3',4':G 7] indolizino[ 1,2-h]quinoline-3,15-diode; i 03 JyL 2003
(5R) - 5-ethyl - 9- quoro 12- (4-fl uorophenyl ) 35-hydroxy-4, 5,1 3,15-ietrahydro-1
H, xepi no[3 4': G 7] indolizind[1, 2-h] C]UI nol i ne- 3, I5 di one; 5
(SH)-12-(3,5 dlfluorophenyl) 5-et hyl - 9-fl uoro-5- hydroxy-4,5, 13,1 5-tetrahydr

H, 3Hoxepi nEIR3-5-éthyl®, T] -difhabod-i5ziydodxy; 12-pppidanl 3, h&a@rahgdigi one: (5
R) -{5- et hyl dy. 2 . HB:tetrahydro-1
H? ‘Ho>e<ep?/no[éyﬁ?g%lglf&gn%§mli}]d ?Eg@%%h}nﬁg%l %255910]% dieo:lfa1 y(rS(I;)-I

2- éhl or o- 5- et hyl - 5- hydr oxy-4, 5, 13, 15-tei rahydro-1 H, 3H oxepi no 4' . G

10 §i ndol i zi ne[3R)2-ethyu?, rhb-|d|xfﬂ15);@-51lﬁfdmxyd]é2~(3 3-trifluoropropyl)-4,5,13,1 -ietlahydro-

(5K - 5-et hyl 5 X Midhed, 13, 15-tear ahydro-1

H, 3Hoxepi no[ y&,—:{{J/ H&E@]]J{l%ﬁd?ﬂ]b}laﬁg?nggr% ]gt‘j?]r?gb{éljne 3“%]5 di one;

(5K) - 5-et hyl -9-fl uoro-5-hydroxy-12- (4- trlfluororret{}%/hgheng% 4,5,13, 15-tetr

ahydrol H 3H: &(Qpﬁ pbYRY, 111‘dlf®07]> 5r1m§lléﬂ>i)’zﬁ~n’(§f’}1@“24ﬂ]5q (5119BY&015- di one; ~5

(5R) -5-et hyl 1?1311409&&11&1‘1@@érhﬁﬁ@h%bfﬁlﬁb}amwheﬁi]@ -diéhel 5- t et rahydr o- 1H, 3H

ox¢pino[3' ,4':G 7] ind |Z|no b] qui nol i ne- 3, 15- di one;

(5R) -12-(2-et hoxyet hy| | -9 11- d| | uor Y 13, 15-tetrahydr
1 H, 3Hoxepr fof)zd-etyl- é‘ﬂ)f]d‘ ‘t‘RiBTfi Bydrespya! 229%‘]lguv%gi ?%éetéhydéodl one; or the

i tion sal tig/3-okbsinb @t 4'e,7]indolidins Uk -8Rfuimling-Bd Sidiment i on is al so the
ounds of for rrul a | as defined above and corresponding to one of the

Lo ng form e&&f?ffh iRl I? dﬁ@%}iﬂ&n@%?i 291 34s3ed syl t et rahydro- 1

H, BH- oxepi no[' i zin
(5R) - 5- etihy! -1¢, 3117’ ogepind| 3u6r6@7]51d®y@1mokly2¢ predngp.14; &oneg, 15- t et r ahydr o- 1

H,JBH25 oxepino[3',4': G 7] indolizino[1,2-b]quinoline-3, 15-di one;
) - 5- et hyl - %5&}7]}51 161%‘5191‘%%1%1)152%%916@)1!-%1@16 §~h%5105(?14f51h3/¢5-@etﬂahb/d131‘|

oxepi no(3',4 ol 1 zi uinolin - di one;
(3R) - 12- butyllfgjlét%WmQ Qﬂi”l‘ lz’cb‘ogl Ml‘ﬁ"é OR%-tetrahydro-1 H, 3

Ixepi no[3',4':G 7] |ndoI|Z| no[ 1, 2- b] qui nol i ne-3, | 5-di one; i.. 03J UL
2403 -16 (5R)--(5,2) DB yidihetyToytyd 85- &ﬂiybli)flll-ldldhm(BSdexy%ﬁl511—34:;tra|hydro-

|5Idg][ |r ;h%g{g 1%—1 %{3:}?@%? 3n9[§7jhu%doél§mztl 2- f)]ja%u}ogpe t3hlsl d18n %0- di

f fuor o- 5- hydr OXé ﬁl@ g 5-teirahydro-1 H 3Hoxep| no[3',4':6,7]
i hdol i zi Nd] 1,-Z5R)}-§rchlere- @13’1155‘“@?%(34553 15-tetrahydro-1H,3 1
(bR) -5, 12-di Qf-x@fzh'noé‘ @'td"ﬂmcﬁ)h%ﬂrog] b Ipyiisol e B digye; 4, 5, 13, 15- tetrahydro 1

Hi 3Hv oxepi no[ 3 6, i ndoli zi no[ 1, 2- b] qui nol i ne-3,15-dione; ;, . . 5R

eth |- I u 5 13
5-tetrah dro((g;e %1y$53w|(?j Vymlycﬁo’glgetvllr-’{f,’.g%egﬁéﬁlﬁ'o%%‘%ﬁ4 : 6, 7]

i hdol i zi no[ 1 cﬁ«:bﬂnqLﬁ Aod, 7 iedBizirs{ UR-Giprineling-3415-dip8R) - 5-et hyl -9, 1 |

-fi | | uor o- 5- hydroxy-4,5, 13, 15-tetrahydro-1 H 3Hoxepino[3',4':6,7] ' ... -~

J i ndol i zi no [ 5%y 2:-dpl\Aei b 3eny3idsS~ B-RBButyI( DS 13,15-tetrahydro-1 H,3 H-
12 but yl - 5- et?l Eﬂ' - |1f ucl)roéél roxy elalgltetrahydro 1 H 3H

X p| no[ 320 4' 0’@}"71]0 3 ﬁd@)ﬂ‘%‘i‘%@[“f’[bztﬁ]%’i‘ﬂ&e 3nbs' g‘o‘i‘?y di one;
1' R) 5,12- d| ethyl -9, 11-difl uoro-5-hydroxy-4,5,1 3,15-tetrahydro-1 H, 3H
gxepi no[ 3", 4' - BRYB-dinddl-fladrod- liycﬂeh]-m;nmplhemw%i,lE}ﬁtemahydxe«aH 3H-

A5R) - 12- butyl " ydr 1 t et rahydro- 1H, 3H
pxepino[ 3", 4 Q’taeplﬂor[]?lﬁdgl lg&ﬁgﬂlﬁtﬁ bﬁ%ﬂ}]érqg%léﬁ]es glog{% di one;

F¥b6R) -5, 12- d| et hyl - 9-fl uor o- 5- hydr oxy-4, 5, 13, 15-t et rahydr o-

“H, 3H- oxepi no[ 3(5R¥5-@hyi}9- ﬂn@mh2zﬁ3nﬂi[molﬂlebylé|1§rlwdthbiéh581 5519@1@:1?@‘3‘0 1H3H-
f5R) -5-ethyl - & kmﬁ Q*ég’]]ﬁéolfﬂu Lmsﬁmbnne% pydiogxy- 4, 5, 13, 15-tetrahydro-1
4, 3H 20 oxepi no[ 3 i ndoli zi no[ 1, 2- b]’qui noli ne- 3, 15- di one;

BR 12-(2,6-dif| h 1) -9f| 5- hyd

r '3, %_5 ,eg g%hydéﬁé{)-%gétmog()p e(ﬁ)épl,qo‘i Qyélgxy ~b2-f4-t uro?ometpylplge%)§/}3 4 5,?3,15-tetrahydro-

b } ndol i zi no[ 1, Pplalmibkdpdd[Bet':8, 7 md 8l AR 1 ,2-b]quinoline-3,15-dione;
(BR) 12-(3, 5- dlfluorophenyl -5-et hyl - 9-f 1 uor o- 5- hydroxy 4,5, 13, 15- tetrahydr

L 3 |
ek bl o0Huate (se'hlmwﬁie@el' L8 EnpbR o B pREA T OTAE et any
‘drolH, 31~ oxepHBH-3xepdno[B', 41, Alindolizizs [ @F AlqRinblieed, hHdione; 3, 15- di one;

f" (SR) - 5- et hyl - 9-f | uor o- 5- hydr oxy- 12- ( 2, 4, 6- trlouorophenyl) 4,5,13,15-tetrahy
I dr oI H, 311- oxepino[3',4':6,7] indolizino[1, 2-b]quinoline-3, 15-di one;




U S{J UL Z003 (5 R)-5-ethyl-9-fl

uoro- 5- hydroxy-12-(2, 3,5, 6-tetrafl uorophenyl)-4,5,13, 15-tetrahydrol

H, 3f ~-oxepino[3',4':6,7] indolizino[1l,2-b]quinoline-3,15-dione; 03 JuL 2003
-5-et hyl - 9-fl uor o- 5- hydr oxy- 12-(2, 3, 4,9, 6- ~~ent af | uorophenyl ) -4, 5, 13, 15
rahydrolH, 3H oxepi no[3',4':6,7] indolizino[1,2-b]quinoline-3,I5-dione;
(5R) - 5-ethyl -9, 10-di f | uor o- 12 (4 fl uor ophenyl) -5- hydroxy-4,5, 13, 15-tetrahyd
ro-{1 H, 3Hoxepi(h8)-3+ctlyl-9l 17difluncoefhydnosy-12 mdqthéﬁnkﬁllia@uzhy@dﬂoﬁé (5

R) -{12- ( 2, 6-di hydroxy-4,5, 13, 15-tetrah
ydrijol H, 3H oxeePﬁéPgﬁe@y %do? Aﬂolr/q}/b b?gl ﬁ%lﬁ{ P gsogﬁ?mgl nol i ne- 3, 15 di one;
(5)-12(35d|fluorophenyli 5-et hyl -9, 10- d|f|

uorfo- 5- hydr oxy(S&)-52-(2ethoxyel Wléﬁyﬁlh)d’r‘)d Idiflgprooycpirany-4:5, 14, 1 Sgtetrphydro-1 14,3 H-

i nqol i zi no[ 1, 2@ A9 1 pka fie line-3,15-di

(5R) - 5-et hyl - e?n Ejlf uop &’Zﬁ%& o?}&umo 5 , 4, 5- 1top|ef| uor ophenyl)-4,5, 13, 15-t

et gahydrol H, 3H—oxep o[3 ,4 6 7] _indoli ZI no 1 2- b] qui nal i ne- 3, 15 di one;
(5 5 - (5R)-5-ethyl-9, 10 [ 1-trifluoro-5-hydroxy-4,5,1 letla1ydlo 1H,3H-

R) 45- et hyl - 9, dQpthofd' Yos ?h%&%fcﬁ[ﬂ'[ﬂ&nﬁ&nf& :615 moi]éuor ophenyl )-4,5, 13, 15-tet
r ahydr ol H, 3H oxepi nho[ 3", 6, i ndol'i zi no[ 1, 2- b] qui nol i ne-3, 15-dione; | 5

(5R) -5-ethyl -9 quoro- -hydroxy 12-(2, 3,5, 6-tetrafl uorophenyl)-4,5, 13,
15 etrahydro %Nl%?-f Yhsatis e ihejeatie. 71

i nglol i zi no[ 1, 2- b] qui nol i ne- 3, 15- di one;

(5 ) - 5- et hyl -9, the-ddlihitivns dndichypd rabxye, tie exXprasstbnShdie pgntshisuhe dplvenythlerd, 5, 1
| n gf |etz: ﬁg{grlgo%H %F&rg)gx?%% g[ Eyﬁow al]( ] 1ad1cal is meant in the present application a

R) - 5- et hyl0¢- 9, llxrpadnof |bmpbed12uqyl4*afdmbwphmn3gj ) 16 Sheadpanxstoms 55ucB, absthe enethyly dr o
-1H3H200 1 | i; 1, u&{aOélnt],l ORBpentyl
(3R 12- (2. 6.9 hgg@%@? ‘ 5’0% s ’f”’?’ penf,ORBpentyl
oxly-4,5, 13, 15nq0@§13téh m%h o 3o, e@ﬂergqhﬁgjﬁ 3A11wnggl1q]alkyl radicals containing 1 to 12

i ndol i zi no[ 1, t?allf\ﬂlﬂb'tbﬁl@' {hefr Sanlte dicAliGied(the ﬁ%)wélﬁal()as 55 difined above but also the

L bioropieny’ )it My S S Bts R F $d nd St 3t

gR) 5- et hyy| - &lkdllradichls undiocatdd hipolveosugh BR f§13¢xamipld meflmlboxyp lethoyy,) propPoLB3 00 5- t

et rahydr olH, 3: - ] dal. I i ne- 3, 15-di one;

(8R) - 5- et hyl - Op@ﬁ@% %%sté?ﬁ%r%}?%l% %gd %P%Jttmﬁaﬁl | Uor henyl)-4,5, 13, 15-t
etir ahydr 01 H, 3H oxepino[ 3',4':6,7] indolizino[l,2-b]quinoline-3,15-di one;
R) - 5-et hyl -9, 11-di fl uor o- 5- hydr oxy-12-(2, 3,5, 6-tetrafl uorophenyl)-4,5, 13,

Ejei[ r ahyd{i Thd @Ehmoé‘ﬁmaﬂ{% :ﬁ'esﬁnat@s 4 ]rmg with 3 to 7 carbons, such as for example, the
mdol i zi no

qui rol i
T T
15t et r aby dr alkgl dd,siﬁ?l&l@xd’m mdicals,id wWhihApspectively the cycloalkyl and lower alkyl are as

idol i zi no[ 1, D= 0 ,
R L5 ot byl - BerPelabBR R (f?géy ] ee‘E’VC“fhe gl eyejohendl e, The tpm e,
Ry 46, 7] i Aefidniatas I?O{DQDQ-_ di-]oguriexslip Mdlgcq_xgmup@ﬁgound with at least one aromaﬂc

R) 5-ethyl - ﬂné'é&@ﬁ @mg, J&x&nmg -al f10687 IneInbierd fshélpapmmhqﬁép&n%ﬁ,nlaﬁmmt rah
'roIH3H-oxe ol izjinq[l, 2-

. [ noJ.i ne-
(BR) - 5- et hyl - Qna%blr 1@%041019@36% 146 %W@ly@ly&ﬂ@ﬁ ¥ ti%%e&nawy@fﬂda@cw A 10
dxepi no[ 325 4' which] rebpedaledlZ itneo byl And [ Evdr rtﬁ)lk)l ﬁ@dlaalééredasodlﬂ“ ned above such as for

05 e Sbeness M an dRuRmiN o 1515, et ahvro 1 38

4SR) - 5- et hyl - 9-f | uor o- 5- hydr oxy- 12- phenei hyl -4, 5, 13, 15-tei rahydro-1

‘ %Hoxepl no[ 3Thdter, 13ver lnndin@xyalhyi[life%tb]lqd]camln WBCB;prEaJktllohe;l can be linear or

14 ) - 12- decyl ro k3, t

5 8Hoxepi nof 31)5&1@1%4? é} dgccfl éélﬁ 1*0};’8@%%9 Olﬁ? no ? Aéﬁ‘g 1%$§fe99mgf Qiino and lower
AEBR) - 12- ( 2- cyélaéiWé)@W”éQ mgﬁfgla@yedqﬁ&gnatg-ra eaias &n whwdhheﬁikyhl@lqz\ks 255 ase€elH8d dr o
#H1H 3 Hoxgpi a&ﬂv’é sa’ch & fZI e*aaﬁ,gbm@um&ﬁma 8L ALNNR) WifeByldmnfdl 8RGiylamino or
afepR) - 12- (3, 3- glma h ) - 5-‘et hyl -"9- f | uor o- 5- hydroxy 4,5,13,15-tetrahydro
SE1 H 3H 20 ox&pFhyD éhyj;)amgno;] i ndol i zi no[ 1, 2- b] qui nol i ne- 3, 15- di one;

4l-:SR) - 5- et hyl - 9, 10- di f | uor o- 5- hydr oxy- 12- propyl 4,5,13,15-tetrahydro-1
£3H,"3Hoxepi no[ 3'A ﬂaoxc@a?l]icdld’t@@bjleéll sahdinRehionus ﬂfé'cbﬁ?o@ud&%‘f doraiiga (10,9

) - 5- et hyl -9, 10-di f1uoro-5- hydroxy-12-(3, 3, 3-trifluoropropyl)-4,5,13,15-tet
e jsahydr 01H, 3H oxepino[3',4':6,7] indolizino[l,2-b]quinoline-3,15-dione; 25
2105 R) - 5-et hyl -9, 10- dlfluoro 5- hydroxy-12-isopentyl-4,5,13,15-tetrahydro-1

% ﬁBFbxepino[3',4':6,7] i ndol i zi no[ 1, 2- b] qui nol i ne- 3, 15-di one;

& $R) 5-et hyl -9, 10-di fl uor o- 5- hydr oxy-12-pentyl-4,5, 13, 15-tetrahydro-1
bikt3Hoxepi no[ 3', 4': 6, 7] indolizino[1,2-b]quinoline-3,15-diode; 03J!'l ~
EORIO3 - 19

/™ e\ = . ] ~ AN - c:r - 15 1. A w—— 1. a1 A = A PN A= O . a




R) - 5-ethyl -9, 11-di fl uor o- 5- hydr oxy- 12- phenet hyl -4, 5, 13, 15-t et rahydro- 1

) oxep|n0[3 4' .6, 7] indolizino[l 2- b] qui nol i ne- 3, 15-di one; (5

R)-2 'decyl - et hyI 9,11-di fl uoro-5- hydroxy-4, 5,13, 15-tetrahydro-1gh, A1Ho03
oxepi no[3 4':6,7] indolizino[1,2-b]qy an i ne-3, 15-di one; (5

R) 12- (2 cycl ohexyl et hyl ) -5-et hyl - 9 11- d| Iuoro 5- hydr

¥) -1 2-chl or o- 5- ethyl--5 hydroxy 4,0, 13,1 5~€trafydro-1H, 3l ~
R- di one;
3, 159t etrahydro-1 H, 3H

(5
oxgpi-no[ 3', 4' : 6,7J indolizino[1,2- b]éU|noI|ne-
(SB.-5- ethyl 5- hydr oxy-1 2-hydroxynet hyl - 4, Ry

OX@pi, no[3 4':6,7] indolizino[l, 2-bJqui nollneo3l 15-dione; ,..... gin:; i
htk. yip . ~~ vy ~ S;,.Ss~ ' 0 3 J Uy, 2003 -20

(5) '5-et hyl - 9- fluoro 5 hydr oxy- 12- |sobuty"1 4,5,13, | 5-tetrahydro-1
H,,;Hoxepl no[3',4':6,7] indolizino[1, 2-Db]qui noI i ne- 3, 15-di one;

) "5- et hylmgﬁl{lbworo 5- hydr oxy- 12- neopentyl 4,5,13, 15- tetrahydro 1

beepl noJ 4':6,7] indolizino[1,, e{n di one;
) 5- et hyIﬁQ fl uoro-12-(3-fluor oph re? %@@Wg&@lﬁ%ﬁz&g 113 15- tetrahydro 1H
oxepi no[ 3Ry, Ry; B, 20 Radol i zi no 1, zempwt,nMdpn@deaﬂysl kidspgen atom, a halo or

) :5- ethyl - 9-f | uor o- 5- hydr oxy- 12 (4 2IRf|H18[C(31TBt hyl phenyl )-4,5, |

M5z tetrahydrolH 3H oxepino[ 3", 4' . hed
ngel-i zi no[ 1R@- b] qui nol i ne- 3, I 5- di odép egentRy -hydmagy) atemy p linear or branche

u @_5 hydroxy-12-(4-iri fluoromethoyyl %%Y'c)onf‘amﬁg 1B, t%51§eE§r9&¥ddt%H 3H
o} < ."no[3 4':6,7] indolizino[1, 2-b]quli nolln lgyone %Jqé 4-din

igehyl ani nophenyl ) - 5- et hyl - 9- f | uor o-2pHRYR YOyﬁ’SKf“@dl Pie 10k 1R PRtigal 8y

0y é’P' nof[ 3' ?I 6, |7] bl nd|0|)' ﬁ' nol[)l 2- b]di]ﬂ’bﬂ@gﬂ ]Elzlﬂe -r3dit s, ﬂlowaﬁhydroxy alkyl lower )
) 4- (| e~~l -butyl ) phenyl)-5-et uor, 1 tra
H‘O\%Hoxepl no[3',4':6,7] indol |J§l¥%§[i bfg n(;'%[joﬁg(yg %%5 %’CiLoaHEﬁS (5
o5 et hyl - 9, 11- di f | uor o- 5- hydr oxy- 2K dyye.- hals, 1@%&Stﬂétﬂs§hymd&ah AYS H

'no[3',4':6,7] indolizinol 1, 2-b]GHinall NG bn §1‘H§hf?ﬂﬂﬂ oL lower aryl alkyl
#12-(2- ethoxyethyl) S-ethyl-9,11-difl uoro- 5-h I OX 5- tetrahydr

| j—| 3Hoxepi no[ 3", 4" : 6,7] indolizi riYpItYLEn] gLii oG] |5H'%§t¥‘§‘tﬁds H}eor\ ntical o
) -5-ethyl -9, 10, 11-tri fl uoro- 5- hy(iﬁﬂXMnﬁ,sﬁbslﬁle]qf(sﬁ %Erﬂabyﬂ&b-glodﬂﬁbbmg

' 3.4 71 20 dol 1
5 el -0 1 uor o- 5- hydr oxy- 3. LEPANRHoR: 4 Sorkaipe ndar dovierplky)

%s no[3',4':6,7] indolizino[1l,2-b]lydraxyl hmlol@mwo tlowéd albyloamino, dx(lower
chaanesul phonate The conpounds of ﬁ%ﬁ’t} é}%ﬁ (I) can be prepared in

! = f ol [ owi n - a conpound o orrru HO, \ O
P50 20038 Taidy R “has the nearﬁprﬁgerﬁt iempdsaagnode S URHCs i
0 pound of Rgrnlula Rs R6 R4 / \ rehtcknts B rloc,lers Z'R%ér( fadllcﬂhl 6ptidRaily R3,

#®¢'Rs and RG have the neaning |nd| ca ve roguce d of
f,rrula tH RS R6 OW\ | ~ N | SR Grap e i L
?l’R4 RS and R~ have the neani ng |radﬁ|ca:la,t ed aajbommonallyccm’pmmmtdd (19) ones ofhen
¥'i zed to produce the conpound of e () g £0 I f
m’)‘ounds (O starting fromthe conp%g{r‘le:]}sférgltcgl (}rdlfjféf:&hg“&%ugﬁtr%(ﬁ%lp d (N
,‘ giicarried out by a treatnment known to a person skilled in the art under
’HE name of W isunobu's reaction (rdf&nintegavicemprisasubet@eend? ang 6; or a salt of

yrrthesi,r, th@1£ne(r3a%§$maract&h&dhm{a@xy| function of conpound (N) is
pl aced by a nucl eophil e such as conmpound (M or a depr ot onat ed

‘ivative of the latter a tha hine, f

‘phenyfphosphi ne, ahlaa%ﬁnéfg Eém?@‘l %% P sents g @59%‘810 ‘g{’%t hyl
._.',,w,-dl i sopropyl azodasHdr boxyl ate, in an aprotl c sol vent such as, for

anpl e, tetrahydrofuran or N) N-di nethyl fornmani de. Tlae cyelization of

{fFompounds (0) to prog Wi SomRaNa aﬁghe{doi | Aglh) BB PR aftB 1T o

#folit in the presence of I um ca
i acetate) under basitems,or(€Hy).SiRReBs (Wl&ﬂéldsu StltUted by one or more identical or




~: S~~~ 03 J UL 2003 _2?_ for exanple by an al kaline acetate
optional |y conbl ned with a phase transfer agent, such as, for exanple,
t et gabut yl an~noni um bromi de), in an aprotic sol vent such as acet oni tl}j UEL 2003
Nfdi met hyl formam de, at a tenperature cqnprised between 50C and | 20C (R
i‘gg et al., Tel rahedror~ 46, page 4003 (1990)). 5 A subject of the
I nvgntion is also, new i ndustrial product, a conpound of

ful.a (M as defi n@’(ﬁetﬁ“é%i%%# WOS’Fﬁlféo'Brlh%idtﬂo"Y%r@“ﬁ’é)aﬁ%'éﬁOf (9%1{; 'Cas
jfif:act ure of nedicagemnts. Preferably R represents an ethyl radical. The
pound of formula (M is prepared according to a new process which is
::0f the inventiop and incluydes the follow ng successive stages: 10 - a

.Cc ester repr’esghieé’ﬂesﬁ’élﬁé\ham ieflisaly O RL / HO OR in which R has the
:ng i ndicated above, Ris a lower alkyl and Z a protective |5 group of
al cohol  foumied adaividif salts bf the patepar ati on, see in particular the Patent
c¢ation WD 97/00876) is converted to the correspondi ng car boxylic acid;
CD%]']' 'lcz}ﬁax yopleﬂeznneSZ(?og%%%ég? Ia%coodgip ?Qlee venﬁ énnd are {l%e %erp{%l ? e}§ the
/ iti on (otprésantuassthgtradital as Well-eanhdse dorelish RRagpeerantssa laajodadlcal and in
uti on" ’I%ﬂgc ﬁllfful Wl ey, New York, 1991), and 20 which allows an

1: O | cd y enric ed conmpound of general formula (A) N, , O OZ ~0

47 (A) 0 3J U~ 2003 to be obtained 111 whlCl7 R~ and Z have tl 7e
64111179 i frefecabls theatsoyounds effermnledhaionfemnesd itoanas! thtvéolioavipg (rimulse:

, (B) .(5R$S- etl‘yT—SLﬂlyormS hydxoxy46 13; 15Jteua~twdm 1HI3H- I i
. , Ly —a. )
1 v Rlox'eP“’Ob} 6@8”39—‘?1@3’)0 Jﬁ?) ‘W’i‘&ﬂ? *RLS ﬂ‘8§e=t he meaning i ndi cat ed

- the conpound of general fornmula (B) is then cyclized in order io
t he caReGrdhyd-9%F0- q;iﬂmeroaj hfydrorH12-(Q QimeMelsilyIRthy])-4.5,18, 1 Bi@etrab@d{o€) i n

~ has fﬁ%H”E%g 11%?3 Vﬁ?z?oqgm%ﬁu?ed %%107111% -3.14- Hi%ﬁ%l y, the methoxy

f the cdnpoun ¢onverted i o carbonyl in

oobtalnacorrpound of eneral formula (M Hi N OR-". 0O HO\ O
(5R)-5-ethyl--5-hydroxy-12-(2-trimethylsilylethyl)-4,5,13,15-tetrahydro- 1H,3H-

oxepino(3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

15 (5R)-12-decyl-5-ethyl-9-fluoro-5-hydroxy-4,5,13,15-tetrahydro-1 H,3 H-
oxepino[3',4:6,7]indolizino(1,2-b]quinoline-3,15-dione;

(5R)-12-decyl-5-ethyl-9,10-difluoro-5-hydroxy-4,5,13,15-tetrahydro-1 4,3 H-
oxepino(3',4":6,7]indolizino[1,2-b]quinoline-3,! 5-dione;

(5R)-12-decyl-5-ethyl-9,11-difluoro-5-hydroxy-4,5,13,15-tetrahydro-1 H,3H-
20  oxepino[3',4":6,7)indolizino[1,2-b]quinoline-3,15-dione;

(5R)-5-ethyl-9-fluoro-5-hydroxy-12-(4-trifluoromethoxyphenyl)-4,5,13,15-tetrahydro-
1H,3H-oxepino[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

(5R)-12-(4-dimethylaminophenyl)-5-ethyl-9-fluoro-5-hydroxy-4,5,13,15-tetrahydro-
1H,3H-oxepino[3',4":6,7]indolizino[ 1,2-b]quinoline-3,15-dione;

25 (5R)-5-ethyl-9-fluoro-5-hydroxy-3,15-dioxo-4,5,13,15-tetrahydro-1H,3H-
oxepino[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

and very preferably, to one of the following formulae:



J UL 2003 -24 in which R~ has the neaning indicated above. i~Y .
; 5 1n the particular case where R represents an ethyl group, R
esents a ter!-butyl and Z represents a benzyl group, the conpoqppJg)E 2003
la (M is synthesized according to the process constituted by t

owi ng successive stages: - the racenié1-butyl ester represented beI ow
Its preparation, refer in particular to the Patent Application WO

00876) O3 -BRMNLyPoHio.- cﬁﬂuc@o“ﬁh\'fcﬁofw ?ﬁt’ﬁgln\ﬂélﬁ}hsﬁ)’]étf]ﬂll}mrSO?SCﬁﬁ {efraRgdrd- for
ours at anblent ‘te e t'o produce. the correspondi ng carboxylic

tur
- 15 - tHél yd1o,>}pm1g[g ggz 1115110]121110[1 2-b]quinoline-3,15-dione;
-benzyl oxynet hyl - 2- net hoxy- 4- pyri dyl ) - 3- hydr oxy- pentanoic acid is

ed at a t(ﬁmpsremyutﬁhgd@@ €. (’OJﬁ%ﬂetﬁ?&lyl@iﬂlﬁl)Wﬁfﬂ?-ha'tﬁéh?d}ﬁfl%!iﬂﬁte' y 50C
-sopropyl al coh tlae reacti.on jumis allowed to cool down
t ofambi ent ~ t OXpRIPAK u?'é ﬁb’dphé‘ﬂ‘olt]h%blw)“oé'ﬁﬁﬁt]5(9%%‘?3 salt of

3- (3 benzyl oxynet hyl - 2- net hoxy- 4pyri dyl ) - 3- hydr oxy- pent anoi ¢ acid

crystal | i zes Avwokspar tuhﬂax(su)n;ebﬁdﬂﬂié irvahiion it ARo @iel @mmﬁmmmbnhslaﬂapdeﬁmdt ed
beljow, remainsg in sol - the solution in
i s propyl al c%ﬂ ala‘coilfipon m)g 13Pl1%Pﬂ%FE‘?IH%Pg foé%? faeof

3-113-benzyl oxynet hyl - 2met hoxy- 4- pyri dyl ) - 3- hydr oxy- pent anoic acid is

copcent r at ed (aRStethyhd édluaia-b-Mydowgelhd, bt, ii:t@nahyﬁlodfb}ld@ucwno Bé4'cﬁ)"r’ﬂpound of
fomJIa(A') , . i.-, ,l40 .Mw hi~v 5,
i mdo Qm% lJ_lfJ d’u 1?(991% 3 IS dxo’ne y - ~t I i ; v. . t k~~r~ ( S-FY

; ’i r~w ~. - conpound

(A is t hen (pB- 5Teﬂlyé8rﬂ@é:‘? SVW@FPXﬁa‘} 15 é%tll ﬁlﬁ?llaHY‘ﬂlﬁelfﬁ?@%ﬁE’@oEﬁf 4a6 Al dr ogen
sour ce)tqopr aflaiRito B2 dehendlied, esldpneduct of fornmula (B') N Ow _ OH O HO
 di

(5R)-12-benzyl-5-ethyl-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-oxepino[3',4"6,7]
indolizino[1,2-b]quinoline-3,15-dione;

(5R)-12-butyl-5-ethyl-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-oxepino[3',4":6,7]
indolizino[1,2-b]quinoline-3,15-dione;

15 (5R)-5,12-diethyl-5-hydroxy-4,5,13,1 5-tetrahydro-1 H,3 H-oxepino[3',4":6,7]
indolizino[1,2-5]quinoline-3,15-dione;

(5R)-5-ethyl-5-hydroxy-12-phenyl-4,5,13,15-tetrahydro-1H,3 H-oxepino[3',4":6,7]
indolizino[1,2-b]quinoline-3,15-dione;

(5R)-12-cyclohexyl-5-ethyl-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-oxepino[3',4":6,7]
20  indolizino[1,2-b}quinoline-3,15-dione;

(5R)-5-ethyl-5-hydroxy-12-(4-methylphenyl)-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4':6,7] indolizino[1,2-b]quinoline-3,15-dione;

(5R)-10-chloro-5-ethyl12-(2-fluorophenyl)-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4":6,7] indolizino[1,2-b]quinoline-3,15-dione;

25 (5R)-5-ethyl-9,10-difluoro-5-hydroxy-12-phenyl-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4':6,7] indolizino[1,2-b]quinoline-3,15-dione;

(5R)-5-ethyl-9-fluoro-5-hydroxy-12-phenyl-4,5,13,15-tetrahydro-1 H,3 H-
oxepino[3',4":6,7] indolizino[1,2-b]quinoline-3,15-dione;



I0£the conpound of forrmula (B') is then cyclized in order to obtain the
conpound of forrrula (C) N O \ni~i." *4i 151~ ,"~1 HO (~") 03
JU} 2003 -2G - i I nally, the nmethoxy group of the conpound of fornula (C)
i's jconverted to carbonyl in order to obtain UL 2003
(+)§- 5-et hyl -5-hydroxy-1, 3,4,5,8, 9- hexahydﬁboxeprno[S 4 c] pyridin-3, édrone
(orf (+)-1JH -10PD) represented below HNOo5HO "'~ O (+)-El-iH OPD
Fort the procgsg)- qjﬁ%ﬁfyllﬁeéih)ﬂb}o}’@drﬂulaﬁ) 5@@%&@& Sl 1ea1cs rar}arwd%mmrconpound of
forfrula (A') to th ound referably takes place in
metfhanol , and”ﬁP‘@P ﬁ] 'BQO]F@'&Q ]ﬁgb]ﬂh'éor“éf‘a ﬂ?érﬁ)”ﬁedr um to about 40C after
t hd addi ti on of ammonium formate. The cyclization of the conpound of

forfmul a (B') (5R)-p2-0@uH8-CARENU NG d{{Taoto-SARdidRy-a 3L I3, Eicaulydro- 1HFH- preferably
at-}a tenperature, o 3b60ﬂ4h§ﬁ4 ?{g he, reacg\}\f_lg | eadi ng fromthe conpound
of M ornula (C*PY8 3( ) Fip 20@8?‘&9"% [°6r ef erabl y be carried out
at"janbi ent tenperature with acetoniirile as solvent. 15 The conpounds of

mul a (s) I(ISRWﬁLeEIliy]@Ud &ﬁ&ﬁl@ﬂ-ﬂhyd}foxy-he -prayl-R3, 13:345 Rﬁdh)l@S?-:‘l akifgal s
resentsasup a ch .a exa ate, triflate or

ylate), calf®B&e ta‘??.](é&HBk/' 5[6 Qgg‘oﬁ%ﬁgﬁé‘% ¥zed in that the
respondi ng hydroxyl at ed conpound i n an anhydrous aprotic solvent is

ated w t h (AR$G11ERbehya?®.il Dglithgents- liyrdraxh/e4 piksemtmhpdrod /4aFe. The aprotic
vent can b [ LWITE f m de, the 20

phonyl ati nog(egfn%t:jt Qc(ng RS ﬁ[;rihjels]%ﬁl’ ng 3 cg]rg?de tr| fI | c aI hydri de,
Np enyltriflimde p-t ol uene sul phonyI ch oride, and

trf et hyl ami ne(5Rp*;5rq1]éu]r9e1 lofiTeER-Emy Bty efel 3, Tr%@“@kbldp%éﬁ{a}fé'oé?%&?ﬁ@‘hf@ 7dl so be

i nt rroduceq) atmgdgelull@{\yeLb g{lmbnﬁéagngch]@{ee products. The conpounds of formula
(N 11 Wilch alld R~ a hydrogen atom and R2, R3, R4 and 25 RS have the

N bl
ne'hrngrndrc otar dfro la (P) Rs Rq
R:[ NN F@E{?q2g)u‘%\fi% @ﬁ@ gggl qoro yproxyTsafiﬁ Pﬁ%ahyﬁlro-lc}-}w- in which
R2} ' R~, R4 an@eﬁmohﬁ,ﬁ%ﬂhmdn’eanor}gz bhdinotbed, ] &hoore; according to the ,
fQ‘Tovvr ng process: an aniline of formula (P) is N aceiylated by treatnent

wiEh an acet VisRh 10 B880Eo S dsto- S Yo BUAIBN €1 S RART GroBNML [ de. The

det ani | i de t talin treat rrgera ure conprised between 50C
100C, pr ePEPHBLY-4abdLindphznol erl’lqﬁmé?hrlea #ionghown to a person skilled
: the art under the nanme \/ | smeyer's reagent (obt ai ned by the actr on of

b;tV\,een oC amrjxd%fi) c[a(}bg‘lqg “ﬁﬁg g?s (pgrrespondl ng
e

chl or 03- qui no or e>’<arrp| e, refer to Meih-Colv~ ei al. J.
Hem Soc.) kin TI"U12.S" | p. | 520 ( 1981 ); Meih-Colv~ et al. .I.
P@g@tl&bwlﬁhﬁ@yl -9- WO%@@YQTO_XL%;@ 33;15tistralndrodadinhan et al . J.

Ay Chei ~~. Sagino[4 426 el ﬂfﬂi%ilimﬁbﬁgﬂb?quu{gﬂh@%'151&61{5‘3(1' ate is easily reduced
;the correspondi ng qui hol yl met ano formula (N), under standard

itions kn skrII reat.ment ,in..an
ool o sol e Cr B Tel St nevRinery S bt Rievabi G 5 G A P 4108
tper at uee cowplizised,belquerhin®G, dntowk)C. 15 The corrpounds of formula (N)
g:which R2, R3, R4, RS and R6 have the neaning indicated above, can aI SO

“.obt ai ned f af

I} U RH2 (Q)Esggﬁc@ﬁ]%ﬁk&f&g? I%L&%A&lqaé] lc? t%?sﬂﬁg@oe ?r)a”éﬁﬁ"e Ogg i ndi cat ed
2Above, accor dindglizigoklblasinabinedgl Spbieessss: a qui nol one of forrrul a(Q is
@f{ orinated to produce the correspondi ng chl oroqui noline, the carboxyl ated
Hnction of WyRObs Ehy re@m@ﬂmz - hn@r@yr@elyt)tyah 18d 30%-eeagdal-1 Heml a
{N).. The chlori natrg gzﬁn qe g% out g a chi or ophosphi ne oxi de
‘.uch as phospR¥FRILEACHI & 0&!‘6”’8 %’1“}9&’1“514 y li‘B‘i‘f’bsphl ne oxide, pure or in

\ he presence of an |nert aprotic cosol vent such as toluene or

,.gj»hl ‘orination is el Ny t.wth xcess of phosphorus
wdxychl ori de at”® %‘8@9[51_ §b) éb‘f?iﬁ‘%?ﬁfj%ﬁ %‘é"“é‘ﬁ? ecﬁ %%t with an al uni ni um
hiydride in an aprotic solvent such as diethyl ether, 30 tern-butyl methyl
~bxi de, tetrahydef-ahahd- -Tiooch dydresy Harmenahyleh o1 bi frietzhydint 167,85t hane or

2k 0I uene, at a r £ 50C. The reduction is
#4ZS U3 J U | %%gg(%?ﬁééﬁa]bi Td rfel@ \lﬁ@%\?\nﬁﬁ %pﬁesobutyl al umi ni um hydri de
;;‘ ‘n. di chl or onet hane at anbi ent terrperature The conpounds of formula (Q, in
¥

Avhich and R~~ is a hydrogen atom and R2, R3, R4 and R5 have the neaning
;:,»",,,.nd' cated above, can be obtained fromani hranilic acids of formula 5 (R




y. F. .o, o, . - S,oorar PR3 (~t o n -~ xS

L~. h Sru ~ ~1 ~r~ . ka~ " RSORMi -HR-~~NH~ R2 (R) 0 in
whifch R2, R3, R4 and RS have the neaning indicated above, accordi ng StﬁJLtiﬂﬁ
foll owi ng process: an acid of forrmula (R) .is reduced to produce th

corjrespondi ng benzyl al cohol. The al cohol 'function of the internediate thus
obtjai ned is protected selectively in order to | eave the am ne function

i ntjact . The (&®U12-thigraabeliyl-floraSylyat -6 1 s-1dphyyat iygHof mal onic
acifd. The previ ou%éy prot.ected |h§0 ol, func%'fg. ist 5 deprotected, then
oxildized to SrERINNE-T%e’ldB 9]&%‘}92 rhgripdis @/ f¥%fiction, and the

i ntjer redi ate thus obtained is subjected to an internol ecul ar process
acqordi ng t o (&R)-&adiyl-orhydich@WlhideoaynpehydpAa,59killsHedaliyard-n&,3d-t  under the

flle O K [ s £ t. . car boxyl ated qui nol f
folmia (O SKPRch R L o BB SRR R Re. R and. s have

t hg, ‘'meani ng i ndi cated above. The reduction 20 of the acid to al cohol can be
caffri ed o6t K§RRSwotyhiOH wrnbdniddexyt I2-mobutpket,b,1 3 attrahydw-tEat-at a
teﬁpe’rature Lseg. beat: : r . angc | erably by a m xed hydride
of flithium a%ggﬁ[jhﬁi’%iégﬁl}qﬁa[@?‘)&é‘%yﬁ9%8@?]5%9’2% 8%%1 ent tenperature. The
piptecti on of the internediate benzyl alcohol can be carried out according
t o}t'he generéﬁRhéieHWd@-fﬂml‘DM}idYQ)b’-éﬁ@eq}?emybﬁSéﬁi1I5Hé‘<ﬂa11Y|dl'Q'lhé{,3£f‘t (Greene T,
et'fal ., "Projgetiyg @r@vMRS b RdT9aMISuRgSN et hgsys . 2nd edition, Wl ey,
NepsYor K, 199 %l]o@’a[ s’gj vmdt "a [s’l I Jlﬁmgﬁllnc%l?’de I’ the presence of a base,
i{;f}fag«.,h aprotic _solvent at a tenperature conprised between 0O nd , and
b or abl y. bySREP-eH b Yoy | OTORPE BN ERR a4 L hes frEsuded A
I m dazol gp ibeéhiﬂsf?,hy'kff,@]fiﬁﬂ@lﬁﬁ@[&p-lﬁﬂﬁﬁh@ﬂhe—&%ﬁﬂﬁﬁﬁiUr e. Acylation can be
frii ed out with a malonic derivative such as ethyl mal onyl chloride or

iyl mal on kn the presence of a pase 30 s ani r
o et byl am bR R o R AP PSSR R St S Rl
i g Wahydr of urldh3broxepinoEid': 7] mdolesimedd 2t hiquinglrep’.l S€ibriget ween 0C and 0 3
AW L 2003 -29 .5, ,, , i1 ~~=l-~~, . AT.;, 'lit ,, 5to 15 1 10C,
afjd”.pr ef er abl (XR?V'I QJM-?FeWIBlﬂ?l')}S]M%’l)-%t@thlgdﬁubﬂa-sal@&&&5,'1 k& sabtraiyaiccW,3 H-
t:gnperature in the pre en_cg of triethyl am nz. protection can be carried
offt...accor di n@*€B"P 4p§=6}(‘€ phzjpold2iguinelingd 5EiA1  al cohol previously
cjosen (Geene, T.) and in the case of si lylated ether by a fluoride ion
sgurce such gSRISsathwhol!-gifluass b-gdiokyd Ripdepyil-¢,5t, 15l preaskyre-16£3 4 phase
tdnsfer age rr-als l,a iHm thuaeide in an aprotic sol vent
5 qJn ‘as tetra%xfaglggﬁrd'a(?iﬁﬁtdgﬁ?g%gg&g&@“@%?ﬁ%!rgli%iden ’bet ween 0C and 50C and
Pgeferably at _anmbient tenperature. The oxidation can be carried o }_1 [9 t he
Jacence of dRRoTREAEIYCEHD Sectbirth Vi-Sluey §-HYATORY feinkis > sirabse 1 -
pagent, or ad@pmw'pyas,vﬁinﬂ@mhmyzr-b tinekhéle, 1s@gdeex in di methyl sul phoxide
A-he presence of iriethylam ne, and preferably by pyridiniumdichromate

“#~di-chl or ome e_at pent temerature, | venagel ' s Nt W ar
densat on ORLBe LA LA ERah A S ur T SRR T ORISR0 A

gPesence ¥ ambalsano[dRdbjgnmbbnaB)ly-dienedi chl or onmet hane in the presence of

t hyl am ne ai anbi ent tenperature. The conmpounds of fornula (Q, in

‘ch R2, R3,,R4. REianciRorhavigidhe meani ng indi cated above, can be

i ned fromam noketones of formula (S) RS R-. Rz (S) 20 in which RZ, R3,

--RS and R~_have the neani ng indi cat ed above, accordjng to the follow ng

Affocess: an a?ﬁeﬁ’a&%wﬁw@om Sag%r% SAPEPOR Hae RS ISV NERPTBHIEE aci d

‘edid’ t he intermediate thus obtained is subjected to an internolecul ar

“efEBcess ac](c:or(ﬁR)gﬁ-éthylf@-ﬂaamt-i-hydnbﬂpm,1t301Satepglﬁysi@cnIHLG'éi’-bEalqoiM{(Bj‘l;él‘té,@r]t underf

7 ‘nane of Kngvenagel, $, conden i pn_to produce carboxyl ai ed qui nol ones o

‘mila (Q. ”g?ﬁgf’g@r?'@gﬁmﬁ m%’é%é‘ﬁ?‘?eed out with a malonic derivative such

giet hyl mal onyl chloride or nethyl malonate in the presence of a base such
i ri et hgd an({5R9-oi2-dietliyia®t 0ydidnones-lydroxdi-As, 1311 Saetraydot-1 B,3¢bl vent such as
tonitrile, j Y : t4! at, & <t rature conprised between

C.and 110C, 3%1%"%@2]‘%? gﬁ)ﬁ{/d%\%z?lh[]é?h&%prgﬁhg%;? Sccﬁ?;ge?i de in acetoniirile at

Hér-bi eni tenperature in the presence of trieihylam ne. Knovenagel's 30

T hter mol ecul afSRooheldms 2 | wiilwaier Sy deayrd. 243 d dtletapydioaldd dHsaxgrwe (3468 ut i on

}jij{iﬁ_,.the U ?hd%]iHnb[ll,JiJ_ uintfline-3,B-dione;- ; » Presence of a base, and

_‘rp,fsg,ef erably in acetonitrile in the presence of sodiumethylate at amnbi ent

:—rf‘er’rperature. The ami noltetones of formula (S), in which Rz, R3, R4, R5 and

4,

¢

Py

A

5
el
2]

o 3

'Z,ﬂ.f“.i;';have t he neani ng indi cated above, can be obtained from ortho-am nated

ol

;'b“ef'nzonitriles of formula .. Rs ~-NR4 .;, . 5\

vz s



DL IVHz .y. .i~;. Rz f;. in which Rz, R3, R4 and R5 have the neani ng
|n'|cated above by treatnment with a Gignard' s reagent of formula R--MX
whgre- X is a hal ogen and Rs has the meaning ' ~ 0 above according tg 2003
nmetfhods known to the person skilled in the art. -" The an zinoketon sg{)q
foffrul a (S), in which R~ is al aryl radicdf-and Rz, R3, R4 and RS y, have
Tnealllllg indicated above, can be obtained from antlu~allilic acids of

forfmul a 5, (m) 5 desdiéthped nabrved éntsxym meetlﬁ)h}tdﬁ‘o bemmelﬁm ar4-ge7junder
V\% can be converted’in the presence of

reffliux to pro oxazone
Qi gnard s rél &tj]ﬁmn%méﬂwpw e3 'IQLO—“WQX where X is a halogen and R~ is an
aryl-radical to the correspondi ng ortho am nated benzophenone, which can be

de enzoyl at e‘éSRySfeﬁ%@E)ﬂﬂ&t§M(2t(4%01615}‘1rextﬂ)<-§ﬂﬂht%xyf45 13,1 5wdrpg@0- 1y opi de in
sel ytion in water CI al acetl c acid am noket ones of fornula

111 whi @hewoﬁﬁé' (’nﬁzﬂ“ Pezingld, F@qWQQ]é“‘t’?ré&ﬁiﬁa‘ﬁt ng i ndi cated above, can
o’btal ned from an|I|nes of formula (P) in which Rz, R3, R4 and 20 RS have

ni:.t .rogen at om of cyl at ed vvlth an agent
copferring an )\SP”]?GOQE‘% ]Ie' ??hzém&[ﬁa?]gf‘!‘t”«g?g %%ﬁﬁ "Sryl netallation reaction,

| “t'he conpound thus obtained is Inetalated, then treated with all

ehyde of f(BR)riiteahyRS- im0 Sahydhorgh! Rehdrathyt-hs, I3gdrienghysdboVE,3 Hrhe process

i sf¥hen conpl d t t ernedi ate thus obtained,
Zé.tzpen by reol%tggs8@;?0(%(mﬁ?\{)]?ir?nﬁeﬁolagm?hﬁg 90%% dcl)]@t)r oduce an am noket one of
fblmj (S). Por this process, passage to the ol-tho-directive filnction
cah“be obt ai K&R)-bhy-chloserSiailaylanhysdsony &, 18 pp-tafrahpde-1 B3 HapnepingfBdt:0dhd

pr efter ably byngmrzluef[r—thgtmlnoglﬁ@aqpg;@ke in an aprotic solvent such as
t fahydr of uran, di oxane or di met hoxyet hane at reflux tenperature. The

’ 'l ation ¢ ta ned .y .t eat e ch 30
o Lent - butyI(SR?ﬁ Q‘&Pl i P Uﬂ’i‘? “Fd‘y pfﬁ"aypggxp/ﬁiﬂﬁ%-tww?ﬁ ]'E}'I[lré?]gresence
et ranmet h)dxepmotﬁ 4':6;0HNnd0IBno[ 1;2-b]quiabliyd-ghedicei ne, -butyllithium and
grably -butyllithiumin the presence of tetranethyl-ethyl enediamne, in

P ber at ur &R aiel I fto ShIGMET AL A M ARAON. 41 TR DSV AREC, o
he presendd3BroXeRIGM 4rd-(Inflolizinald. 2cdavippling-py?idénpe; | i gands, by Swern's

:,’agent or also by the pyridine-sul phur trioxide conplex in
inet hyl sul psRyscehy1m, t heifRbes SnoeoR-12/pras ylsalm TRetralglirg ef B7abl y by
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68)086(t 3H); 1.84 (q, 2H); 3.04 (d, 1 H; 3.47 (d, 1 H; 5

éR? 58%1%? d9 1111 u01ch‘55 %ﬁéx?é&blﬁ 3- tn@%}x&)ﬁ oﬁr)‘i) ;‘)13 lgget%aé}/grgron :_De 3-
-et hyI H:IBHuvre(pm@{wc:@ dkipdalizngf3, 21®qwet>lmam§/drﬁd-loner, 3Hoxepi no[3' ,4': 6,7
i zino[ 1, 2-b] qui nol i ne-3, 15-di one This conpound is obtained by

I ng St ager)kb-anjin, ﬂrlalfmtn&My&mmbhﬂﬁemm@dm VAL 1 47,3#pove tg

'no 3-fl uoroben; I ared. a to Muchowski, et al. :
% Cher ~~. , 9Xfgoly 2 gaﬂnﬁ?kﬁ%ﬁj ﬁ% é]SP’i“é]ﬁ?eIiTg 3901 »250C) is obt ai ned. 30 IR
1G59, 1731, 3344 c177 1. NV\R 1 H (DVBO-d6, 8): 0.88 (t, 3I-1): 1.85

H) . B, 07(5Rk5-athy)9, ] Bdluot@s-hydidxy-13:128ty(-4,5, 13H)S- teGal@irg-dlH,3H-H) ; 5. 53
| -1 1 117, 2H); 7.96 (11li, 1
L) SR gl 20 78 G

J~12 benzy] - 5-eth 4, 5,13, 15-tetrahydro- 3',4':6,
dol i zi no{@f)zs ﬁ]&f}(ﬁ hbfi}ﬂ(p@roggi digxyrie- -Pheneiy 4 ag/ 13,15 tetra ;g)ro 1H, 9

;am nOphemdF)noz?; phenyinddlighb@anbainoAns8)1 Bidige; of 2- am nobenzonitrile
g, 36 mmo in anhydrous di ethyI ether (40 M) 5 at 0OCis treated

d f 50 m;
5 ?°”T“’§t“5eac o R B R ot B SRR AT PPl
ent t2npeexepimod3’ 4t 6,€hlltdpazmb[;lz2aa qainode:- 595eﬂd@1ehg hydr ochI oric acid at

4 agitated for 1 hour, and neutralized with soda. The resulting m xture
“extract ed rf]sp\t hl?e{ztt&&l:lo%)@)llé’thﬁ) STé”'l?yl@Oﬂbéim%oef?iB}UcﬁGiﬁ4 18, weshay debt h

er and with a saturated ueous sol ution. of. sodium chiofide, then dried
T magnesi ubdISd-prrpine [3fgo &)H@@H?lrlatle?dblqﬁll‘ﬁr‘%édé Mg of the desired
dduct, in the formof a while solid (mp.: 100-101 C). IR (KBr): 1469,

2, 1725 ¢ M5R)NR 31301 MBIl 6l) - 589thy 14, 1215d1ﬂ$1010251|)1yd16x358 5(1t3,1 3-letrbhydré-. 74 (d,

15 ox B BBl P b RU kBRI e &R uti on o

enzyl 2- 0X
no- ketone (obtained in Stage 4a; 13.5 g; 16 nmol) and trrethylanlne (3.9

28 1113116R)-ihckicet aihykis-kydt®e1h 1)l 3j15-tetrabadroel A8 HioepmobPi: 68l wi t h
yl nl al onyl r i 128 nol ). The reaction nmediumis
tated for i@%%&?@% %fqélﬁ%lllg%tj 1% dlpleerz‘rperature then treat ed with sodi um
it hoxi de, obtai ned by di ssolution of sodium (0.4 3) in ethanol (25
FLt) . The resu(iR)n@retﬁ’kﬁuvélOM-13@1Yﬂmxémlefhdlr4,§63Hédﬁ‘$albfil<hﬁrﬁt dfit tenperature,
fhen wat er ED G/%Hd]elrszo?ﬂi@]’tﬁﬂuo@ﬁﬁe%ﬁtﬁ(ﬁ%é on with dichloronl et hane
\(2 x 100 1111) The 1 | ed extracts are’ washed with water and with a
c«"sat urated solution of sodiumchloride, then dried over magnesi um sul phate
,t tand 25 concentrated. The residue is taken up in ethyl ether to produce a
c«precipitate which is recovered by filtration, drred under reduced pressure
‘.;yz-at 50C, to produce the expected solid (111.p.: 230 C. NVR 1 H (DVSO d6,
%b): 1.19 (t, 3H) 4.17 (s, 2H) 4.27 (q, 2H); 70 3 (t, 1 H; 7.15-7.20
“F(m 1 H); 7 20 40 (m SH) 49 (t, 1I-i) 7 69 (d, 1 H; 12.15 (s, 1 H.

= A PN AT 2o

NS




*0 3 J UL 2003 IR (KBr): 1578, 1 Gb5, 1751 cm ~. NMR ~ H(DNBOd6 8)
F(t, 3K 187 (g, 21-1); 3.05 (d_11-1); 349 (d, 1H); 4650(5dU "
4,70 (d, ) H); 520 (. 11 1)} 525 (d, 1 H; 539 (d 11 U8
1,H); 6.06 (s, 1 1-i); 7.15 - 7.30 (gin, SI-1): 7.41 (s, 1 H: g (t,

57.83 (t, 11-i); 8.1 G (d, 1|-|°, 8.28 (d, 1 H). Exanple 5:

#12-butyl - 5- et hyl - 5- hydroxy- 4, 5, 13, 15- t et r ahydr o- 1H, 3Hoxepi no[ 3", 4' : b, 7
ol.i zi no[ (BRI-SbdEyILNALbIES Bydh5x5ill DAgobuiA-Ars, 1®mﬁﬁﬁlwdﬁ@41yﬁ3ﬁs treated with

ryl magnesi um C 0. re simlar to Stage 4a and
resul ti n‘b‘eﬁ}ﬂoma%ﬂgH@‘)fé’“P W{’f%m&&‘gsgﬁ%ﬁgmﬂ% a 10 procedure sinilar
‘age 4b. Stages 1 f to 1 h of the operating nethod of Exanple 1 above
plied BR)Shahyged-fabonshodbay-nedeopensdidi gl 3, 55-atahydred {31 . p. 220- 221
(KBr): 16l 1, .1 ;1725 1. NVR;~H ,( Q-d6, b): 0.87 (t, 3H); 0.96
) 1. 4@“’?&‘0]9214);&%?‘E?ﬁ%‘éi?ﬁ%],q”f‘.oé'ée'@d% ©°3.05 (d. 1 H: 3.19 (t,
.49 (d, 1 H); 5.28 (s, 2H); 1 s 5.40 (d, 1 H); 5.54 (d, 1 H; 6.05
H) 5 7. (3@\)(53(;111)1] Hflporo- 72(3- ﬂuoﬂ)p]h@n;yl)?ﬁ Birg:ty-4.3, 181)1;5 tgrdd(ad ] HBHH) : 8. 2G

T, T RS Do 10 157t oo 115

‘.obenzonl trile is treated with et hyhnagnesi um brom de according to a
edure 20(5K)ri-¢thyl-2-usteagdydraxme- (Mleﬂwglmﬁl‘dwm@elmh Hhd-1Reddaealiydra-r eat ed
2di ng tolﬁ3W9xCeepqilw§'4§'6 hfolitRofL2 gﬁqu‘ﬁ%]m&@aﬂe@oﬁef to 1 h of the

ing method of Exarrp e’ 1 above are applied to the quinol one obt ai ned.
-d 1 s obtaine > 280C 52, 175 Clil1 NMR ~ H
‘;dG, 8) (SRg-3geth lrénﬂgpbo -5-y 92{(112 (41 uﬁum@mg 10((&PhezuyF)ﬁ,?,?i?éAet( 1ydr:9 H)
£4(0, 125 PH3H-8xépind[d' 4'|6|7j |u)d0115}113? 2@]qu?ﬂ'd)lme$ 136dibgk; 1H); S.53 (d, 1H);
slH);739(s 1-1); t H; 7.85 (t, 1 H,; 8.15 (d, 1 H;

L hyT@E{%@p@wehl%wgﬂe)rew-é-eféyll%ﬂy%lpramdlox ERENER oI PE
dol i zi hid[3H-@xdyfinplB'vBi6i 7 endd]izimod, bﬁhm@lmm%ﬂdpﬂﬂmml - phenyl net hanone i s
i d according to a procedure simlar to Stage 30 4b. Stages 1 f to 1 h
e oper afy t 9 bt : biglhof s Psite&@h g-12ht /i ned.
TR oétﬂ;}?””g‘ é‘i P ﬁgiyﬁ‘)%ﬁ“ T ECNED 46, 6) 0. 86 (1, 3

: 2|—6”‘ep3“‘8 7 i 401‘%“0 < u{’?:? hg- JI--})5 ‘8”‘@9 (s I) 5 38 (d
5.50 (d, 1H); 6.07 (s, 1I-1); 7.45 (s, 1H); 7. 60- 7.75 (n~,

d 141 €IR); 5-€th9N9,( t ;difludddy-5-18/d2dxy¢ 2 -prbp¥h)4,5,13,1 Stetrahydro-HI g Hw, , - 42'0 3

¢ 2003 CX S

2-cycl oﬁ@ (ﬁ354- 8t7|1 i doélzhmgilr%@qullmémleg ldelf) eFr ahydrolH, 3H oxepino[ 3", 4
#] i ndol i zi no][ 2- b] qui nol i ne-3, 15-d m nobenzonitrile is

ned wi sh(Be ﬂﬁe%i)PW&W@s?ﬁWbﬁﬂéﬁ@@l91:5016’1‘169’%{94 203 S pietetwener B8t | ar

’age 4a ambuﬁd{ems—ﬂ]lmddn@u@p dgtane-3,B-diogat ed according to a ~' <
ocedure simlar to that o Stage 4b. Stages 1f tol h of the

pe al Iegg Keg%f}d thgfl %ﬁpal nggu?ll%-%ﬁy oxy Qéeléal%?te 1aq1yd¥‘ool}-]rﬁ-1 S)I(Iépn?c; 9 Q@G 7;3

| 865, inldpHiginoB5D0] Cnnmohne—Bylﬂ\WRne |-1 (DMSO-dG, b): 0.86 (t, 3H) 1.42
- H); | .59 (t, 2H); | .84 (m 9H); 3.04 (d, ° ~~~o0 1 |-|) 3.48 (d,
‘ g 8% g{-ﬁ'l@)»S lth@}@ fﬁxo@@ S?gdxo&y@)w &0%9 L 4(5313 lzﬂ"?etxalnydxg:%{f?— : ’1| 5| )53 (8d,13
- ) gxg)mo[@ 63_7 Hydoh@w{oll 2-@@}@1@1-@0 yl r 1ﬂu01omethanesulphonéte
-ethyl - 5- hydroxy 12- (4- met hyl phenyl )-4,5, 13, 15-tetrahydro. ':' '~
H oxepi nqihd'cothpothdé]dfpemdralzbiglld (B chd ﬁ@bl’é@éﬂe@m@ﬁI@H(ﬁMQQmamler i ~5
nophenyl - 4- nethylphenyhnethanone is treated according to a procedure
il ar to Staqg 0 1? zg U:H{ to 1 h of the operating nethod of Example 1
fie are appl 1 EPRYRLIGMYBMhe obtained. A solid is obtained (mp. >

IR (KBr): 1655, 1754, 3407 cmpy. NVR ~H (DMBO-dG, b): 0.87 (t, 3H);
g, 22H); 2.47 (s, 3H); 3.07 (d, 1NFD 8 48 (d, 20 1 H; 5.07 (d, 2H
d 1 H,; 549 (d, 1 H); 6.04 (s 7.45 (s, 1 H); 7.48 (m 2H)
“(m 2H); 7.6 (m 1 H; 7.85 ( 8. 22 (d, 1 H. Exanple 10:
;- 10- chl or o-5-et hyl -12-(2-fl uoro -5-hydroxy-4, 5,13, 15tetral aydro- 1
34+ oxepi no[ 3',4': 6, 7]indolizino[l,2- i
| no- 5- chl or ophenyl - 2- quorophenyI thanoge is treated according to a

“hod of Exanple 1 above are appli qu gui nol one obtained. A solid is

@i ned (111.p. > 250 ). IR (KBr): 1GSG |mg 3397 cm~. i 30 NMR H
BO-dG 8): 0.8G (t, 3H): 1.85 (q. 21-1): 3.68(d, 1 H: 3.47 (d, | I-1);
3 (d, 1 H: 517 (d, 1 1-1); 537 {d, 1 1-1); 549 (d, 1 H; 6.05 (s, 1

7.4G (s, l1-1); 7.50 - 7.65 (m 3H); 7.65 - 7.80 (111, 2I-i); 7.91 (d,

~ NN NN



Exanﬁ)_] e 11:

(5R)f- p- et hyl -9, 10-di f | uor o- 5- hydr oxy- 12- phenyl - 4, 5, 13, 15t et r ahydr o- 1H, 3H ox
epi fo~3',4': 6, 7jindolizino[1, 2-b]quinoline3, 15-dione Stage 11 a: 03 JUL 2003
G 7-dj fl uoro 2- phenyl - 41 benzo[ d] [3.1] oxaél ne-4-one. 5 A mxture of

2- afi no-4, 5-di fl uorobenzoic acid (3.46 g; 20 mml) and benzoyl chloride (56
m ; 1480 1101) is taken to reflux for 16 hours, then poured into a saturated
aqugous sol ution of sodi um bi carbonate (200 rﬂ) and agitated ai 80C for 2
houf:s; The resulting mixture is extracted w th dichl oronmei hane (2 x 100

m )4 ‘The conbined ex rlﬁgttl% ﬁ%ﬁﬁx‘(‘%ﬁ s ég'é%v@@& €bu ﬁE@Mutahccﬁ‘: hp%%e aﬁ'ﬁﬁ%ula

sol. Lt on of sodi um cHl ori over eS| um sul pha
cor} ent rat ed @hder reduced pressure. The resi due is taken up in ethyl ether
-the precipitate thus fonned is recovered by filtration, washed with

ether, and dried under reduced pRess®ge to produce 3.2 g of a white
(mp.: 154C). IR (KBr): 1613, 16p7, 3341, 3467 cm1l. 1 ~5 NV\R H
dé, 8): 7.5-7.8 (m 3H); 7. 9 A8 1-8.3 (111, 1H). Stage
- benzoyl - 4, 5-di f | uor o- 1- phenyl ' obeﬁ ene. A suspension of
<azi ne (obtained according to & 78 g; 26 1101) in
r omet hane (2601111) is treated {j argon at -78C with
nagnesi um bronmide (3 Min ethyl gfher; 22 m, 66 1101). The resulting
ire 2G is agitated at -78C for 1 hour, t hen hydr)yzed by adding a

ted aqueous solution of al111110111um Chl Orlde (200 m) and extracted
i chl oronethane (2 x 100 m ). The conbi ned extracts ar a washed with
and with a satur ated aqueous solution of sodiumchloride, then dried

magnesi um sul phat e and concentrated under reduced pressure. The
fue takenmub(hl Rs oy dﬁalesealﬁieR(, ﬁawd@eme@mng erdieateds pbovs, hipseuge ¢hes

ered by ied . 7.3 g of produce is obtained (111.p.:
. IR ( I§JU%§§A?Z§0 ?‘P“gﬁs@h 1599, 1682 cm~. NWVR ~H (DVBO d6, 8):

.6 (m 9H); 7.69 (d, 21-i); 7.88 (dd, 1H). Stage 1lc:

£ no- 4, 5-di fl uor ophenyl - pheny;l{;retiagnone A sol ution of N benzoyl ated
ketone (obt ai ned according|to age 1169 7.3 g; 30 21.7 1101) ill

| acetic acid (3001n?t) i ©@m c acid at 48% (1S0

and 11le reaction nediu hours. Afrter

g down to ambi ent tﬁg’p
I1tl" ated under redut&d pr up in a saturated

s sgj ution of sodium bi cargpnate (200 11RY g extracted with ethyl

e (2 x 100 1111). The conbined extracts are washed @Y h water and
rr~~ri .t f 03JUI 2003 -44 .,~ :.; a saturated aqueous

tion of sodiumchloride, then dried over nmagnesi um sul phate a~ _, and

éntrat ed under reduced pressure. The residue is taken up with pentane

e precipitate thus formed is recovered by filtration to produce 4 g

ight yellowsolidi,:,y, .:"~ (~n.p.: 100-1020 C. " " ;~ ~\I s 1R
1514, 16G3hich o ,R§3ﬁ?and314 ?av@llﬂeﬂneamﬁg Mmatéﬁ'laEﬂUBO d6, b): 6.83
1‘~II-|) 7.1-7.4 75 7(m SH) . . Stage 11 d:
5 et hyl -9, 10- d|f| ro 0 phenyl - 4 5 13 15tetrahydro 1H, 3H- ox
~3',4': 6] ?‘]’]‘lh%’ldl S ‘i“ ?31 Efﬁ%%?‘?”r?ééhel@nm%%(’f tomadDani noket one

(ned in Stage 11 c is treated according to a procedure simlar to that
rage #b. SBhafematiof of Oorﬁﬁdund§ (Ohearcipg fidhi thg coRpbadsof gieratfbendlaalddy e

b REDIRh eI 0S5 SR PS s Sl B RO
1.80 (CIf MikjunoBy'O @acton refy; to3MdtSur(odp, O. Hy ;al. SS‘JWe(szd ptl 61981}) ; The 35
q dl ) 1 1%&0&9&?{01:‘1‘%1? oiﬁ%&%cftﬁd (ﬂd) K dlsZIage% gfa njucfc_zQ)plnl? Sk s c%m(ﬂamc? H;

- et hyl - QM josdr éemotﬁywe@)dyu&wvshdriw Jaytes, 1B a 1tgeatraent akifid pgphosphine, for
H-oxepg nOE)?mn]:ﬂe u@ph%]]ylﬂgé)olp'hﬁienﬁ{dlan?azglhqh'ﬂb 148 edvatve dﬂoP@)@ample dlethyll or

%P1 no- 4- f | ugr.obenzoi c agid treated according to a procedure simlar to
jes 11 a 201§aprapy! caé‘i’fhcaéh@‘yﬂf’é‘éullt‘l R APFHSk etobisal i sy east eﬁ)raceé‘é’t”ﬂleng

@ procedur ﬁbu%hyﬂlbﬂﬁaﬂ Qr I, i‘-&ﬁnﬁﬂryl@@&ﬁﬂe 1 fnd Qy@hzﬁtl&f of NRnRRer& | t'(@}J to
qui.noj one obt al

5"’hod of Exanpl e above ar | i the

olidis obg&dﬁﬁ(ﬁl tlteng%npo;mgg@?%yrmqa pxe{@ﬁ)@@f@gxedwut 1:) 11;% p(qseno\gHy

(g, 21-ipalladi@f cadlysttfhi eandfie palladhi dideQR) L@derlbakicl dondfiods (jﬁrdv1déd H
+(d, 1 H,; 549 (d, 2 1-1); 6.03 (s, 1 H,; 25'7.43 (s, 1 H,; 7.50 -
0 (m 6H); 7.85 (t, 1 H,; 7.96 (d, 1 H). Exanple 13:

) 12-butyl - 5-et hyl -9, 10- di f | uor o- 5- hydr oxy- 4, 5, 13, 15t et r ahydr o- 1H, 3H oxe
0[3',4":6,7]indolizino[1, 2-b] quinoline3, 15-di one Stage 13a:

3 4- d|f| uor ophenyl )acetam de. 30 A mxture of 3,4-difl uoroam line (50

nnnnn NN 1N N T T T L f =~ A A AL NN A A A A A ™rNA N\



| RI(KBr): 888, 1061, 1262, 1507, 1691 cm~. 20 NVR ~ H (DVBO-d6, 8): 8.17
1 H; 839 (dd, 1 H; 8.97 (d, 1 H); 10.34 (d, 1 H). Stage 13c:

hloro 6, 7-di f | uor o- 3- qui nol yl et hanol . A suspensi on of 03 JUL 2003
'nolrne car bal dehyde obt ai ned according, to Stage 13b (9 g; 39 17111101)
nmet hanol (400 m) is treated with sodrahrborohydrrde (2 g; 53 n Inol) at
‘anbrent tenperature for 0.5 h. The excess borohydride is destroyed by
itic acid (@ ma)nclﬂ@@ytd”healkﬂﬁfét a&mtdmasrmmly &omnrz:enwmatae]drawdensfe:edg@ed

ressure. The residue in. et ) 500 t
Dbt sl 1St R olit erhRnEe b SibrioBe Gofifel 28 Apotte SSVERORTR 25,
waler, and watdodtrsaton r/\aN&hlrnaﬂwBbmsarmdé udtiaoempérases compidded dietwieen STRE and

. '3228 B e L A T

_ % to produce t he expected quinolyl nethanol, a berge solid (mp.:

(821 e 008 ocHied i, 48 bl an BBkl o Moo - 1

-et hyI ngdi@oinfst Bmf@alSyrRydemsigmMsa& elly] teliqabt r ahydr o- 1H, 3Hoxepi no[ 3' , 4
i ndol i zi no~l , 2- bJqui nol i ne- 3, 15-di one. The qui nol yl net hanol obtarned
age 13c n age
ge 13 Srgi%Icgﬁ%hﬁdior;\roﬁlm(a*%\n)qﬂﬁ%@rea%earern{,qofaqrekahg o@és@ﬁlgg%“ & ;')ant &t ag
can ~. “GI\IW’H‘OPBIVS@‘HWGS@)G fod)log’?“g(ﬁucce\?%)/e stpgesgs (nl, 21-1); 3 08 (d,
3.44 (d, 1l-1); 5.26 (s, 21-1); 5.39 (d, 21-1); 5. 52 (d, 1 H; 5.99
H) ;10 7. 39 récemit ebtei epreSentéd bedlébw 1 H); 8.23 (dd, 1 H); 8.68 (s, 1 1-1).
13e:

2-butyl -5-ethyl -9, 10-di fl uoro-5-hydroxy-4, 5,13, 15t et rahydro- 1H, 3H

i no[3",4':6,7]indolizino[1, 2-b] qui [N ,W@ di one. The product of

13d (100 ng; 0.25 17111701) is d|sso| ed in a mxture of water (I.33
d sul phuric acid at 95% (1 1111)% Zated iron (l111) sul phate

; 0.10 mml ); val eral dehyde (0. 17 .60 111t1701) are added io
olution and the ~ 5 resulting solution i@ cooled dowmmn with all ice
The reaction nmediumis then trRedt dr gpwi se wi sh hydrogen peroxi de
% (0.38 1nl; | n Inol); agitatedH®r 5 h é@f at anbi ent tenperature,
iluted with water (50 m) and extracted h di chl oronet hane (4 x 50
The conbi ned extracts are washed with water and with a saturated

pus sol ution of sodiumchloride, then dried over nagnesiunrsulphate and

oncent r at.ed un reduced press The residu ur
it 00 apt e S o FieaBhE and e Abqiecly M ARdiA 3 RIPHEivS o
U&(I?/R trsH l e QifedreS@ﬂch’ol(Mﬂ;tl&l (for2?t5 5%): alht%n(, K&k) in J;ﬁaﬁa,uralmﬁ P@%B&Cm
o rggtl(?rh@(%?g)mg%é 1%%011(\/8r12d1t0|_tb]e cogrei%o %l_%glcal%gi)yllé gé 27 (d, 1

; 527(s 2H): 5.39 (d, 1 H; 5.52 (d, 1 H; 6.05 (s, | 1-1); 7.3 5
1 H,; 8. 13hi(smon:1pdﬂ)1d 18 tixh u’qjecled—i)o an-ogemtien Which separates the enantiomers,

2- benzy[J_noﬁ/netBhgé ngs&rp sﬁ:d Hg HR-ape lrﬂ?'cﬂf 9?&%1a41650f1%5011§{1(§‘f 2Ydfues MdihaBH

no[ 3' % I ZI NO qui nol 1 ne3 he product of
e 13d is ‘Erasinensi Recepigiasyandc Saruérérryc?@d &atioRaMilgYt b’ew- Yore dof)e and
! ar tot hﬁl‘ilcl@fall@Ws’iﬂﬁeﬁhﬁﬁoméllcaq’lgféﬂflcﬂcﬂ d@h@@h‘r‘i‘@oﬁé&‘ﬂeﬁkﬂﬁiﬁmmﬁm id

. 275 C (dec.)). IR (KBr) 5G 1707, 1749 c111 -~ 3J UL 2uU3
NVR H (DVBO-d6, 8): 0.86 (t, 3H): i 84 61% 3.05 (d, | H; 3.48 (d,

4.64 (s, 21-1): 5.19 (d, 2H): '5.51 (d, 1 H: 6.06 (s,

7.20 (m 1 1-1); 7.2G (m 4H):[[7.37] (s, H) 8.15 (t, 1 1-1): 8.31

‘ui I-1). IJxanple 15:

- 5- ethyl 9, 10- drfluoro 5- hydroxy 1 propyl 4 5,13,15 5

raldehyde accordrng to a
jcedure sinmlar to that of Stage ﬂ3@ ino er to produce the expected
d (mp. 250C). IR (KBr): 1656, 3425 cm ~.0 ~1-1 (DVSO d6, 8):

(t, 3H; 1.04 (t, 3H; .70 (q, 2H; 1. 84 ( 2H); 3.07 (d, 1 H); 3.15
fr%;‘ZI-i); 3.46 (d, 1 1-1); 5.25 (s, 1 H; 5.39 (d 1 H; 5.52 (d, 1 H);

102 (s 11-1); 7.36 (s, 1 H; 812 (m 1 H; 8.34 (111, 1 H). Exanple 16:
,j) , 12-di et hyl -9, 10-di f| uor o- 5- hydr oxy- 4, 5, 13, 15-t et r ahydr o1H, 3H oxepi no
% 4':6,7]indolizino[ 1, 2-b)quinoline-3, 15- dione. ~ 5 The product of Stage
[; d is treated with propional dehyde according to a procedure sinilar to
-;;ﬁat in Stage 13e in order to produce the expected solid (mp. > 2750 . IR
i hBr) | 656, 1725, 3308 Cl111 ~. NVR ~ H (DVMsO-d6, b): 0.85 (t, 3H); 1.28
i SFD 1 83 (q, ZFD 3 05 (d, 1 H; 3.19 (q, 2H) , 3.47 (d, 1 H); 5,29

”~

NN P -~



"J UL 2003 -as The operation is carried out with 3,5-dii~uoroaniline
acgording to Stages | 3a to 13c and the quinol yl net hanol thus obtained is
trdated with (+)-CHHOPD according io the procedure of Stage 1 h. A DBilué 2003
solfid is obtained (mp. 227 C (dec.)). _i LR (KBr): | G38, 1748, 3310 cm.
5N8R ~H (DVMSO-dG 8): 0.87 (t, 3H); 1.85 (g, 2H); 3.0? (d, 1 H); 3.4G (d,
; 5.2G (s, 2H); 5.40 (d, I H; 552 (d, 2 1-1); 6.03 (s, 1 H; 7.42 (s,
; 7.70 (tiobeohidned7.80 (d, 1 H; 8.82 (s, 1 H). Exanple 19:
) - 12- butyl - 5-et hyl -9, 11-di t 7uor o- 5- hydr oxy- 4, 5, 13, 15t et r ahydr o- 1H, 3H- oxe
o[ 3', 4" 1 6, iAlMINEPR] Zhd2lhdvZmBhiahnglihdieAEd soke; di one. The product of
nple 18 is treated with val eral de yde according to a procedure simlar
t.hat of Stage 13e in order to produce the expected solid (mp. 190 C).
LR (KBr): -1@52lcohdbiuncB®86f the conNmnéd ofl gemvaCod@ulagyy) i0 Ugm deproigepd 1@, 9G

SgEger

(t} "3H); 1.49., = I g ds. , 4 (q, ~52-1); 3.07 (d, 1 H;
3.bG (d, 1 mg?'gggcﬁéhe(t%o‘j%oﬁg’s%' r?ﬁ?’“li% 553 (d, 1 H: GO03 (s 1H:
7.B9 (s, 1 H; 7.67 (t, 1 H; 7.78 (d, ) anpl e 20:

(SR)-5, 12-di et hyl -9, 11-di f | uor o- 5- hydr N "™MB 15-t et rahydrolH, 3H oxepi no
[3 ¢4':6,7]indolizino[1,2-b]quinoline|3,15 di one. The product of Exau-~ple
18]irs treated wi th propi onal dehyde acéegrdi t QOH procedure 20 simlar to
thpte in Stage 13e to produce the expect solfd (mp. 255C). NMR H

(MBSO dG b): 0.8G (t, 3H); 1.33 (t, 3 1.84 (g, 2H); 3.06 (d, 1 H; 3.29
(§2H); 3.57 (d, 1 1-1); 528 (s, RMf& 3 $(d, 1 H: ° 553 (d, 1 H:;

Y4 (s, 1 H; 7.38 (s, 1 1-1); 7.69 Kd11, -1); 7.80 (rn, 1 H). Exanple
: ( SR) - 5- et hyl - 5- hydr oxy- 12- propyl - 4, 5, 13, 139Het 3hydro-1H,3H 25

egi no[ 3',4"':6, 7]indolizino[1, 2-b] qui nol i ne-3, 15-\df one.

W'~ 5- et hyl - 5- hydr oxy-4, 5,13, 15-t et rahydro- 1H, 3H

odepi no[3',4': G 7]indolizino [1,2-b]quinoline-3,15-di one (obtained
dqcording to ihehipl RCBskIhe nisHEiiREckiMaidve, PCT Patens Application WO
9/4/:00876) is treated with butyral dehyde according to a procedure simlar to

tHat; of Stage 13e in order to oduce t he expected solid 30 (mp. 2G5 C
dec.)). _i |R1}1(~‘ RB‘F’PP“‘PS@){CEW?P%@}‘“&Z@% ‘%ﬁi’i‘lckﬁﬁ)ﬁeg}q qréwséogén H@:CO&!P@?H%,
: 1. 0GI( t, of3ddheral fofrdulaqC)2H) ; 1.82 (g, 2H); 3.0G (d, 1 H); 3.19 (t,

3 .48 (d, 1 H; 5 .24 (s, 2I-1); 5 .31 (d, 11~); 0 3J UL 2003
54 (d, t 1-1); 6.02 (s, 1 1-1); 7.38 (s, 11-1); 7.72 (t, 1 H); 7.85
1 H; 815 (d, 1 1-1); 8.28 (d, 1lINI).
-et hyl - 5- hydroxy-12- (2-tri et hyl si

0

5%ﬁnple 22:
ethyl)-4,5,13, 15t etrahydro- 1H, 3H

®CT Pat ent Application WO
087G is treated wish 3-trimet hybs opanal (obtained according to
‘car, T. K, et al., Telr~ahedrv~z (1990)0Q v$1.46, p. 1885) according to
&y procedure simlar to that of Stage 13e in &ler to produce the expected
d (mp. > 250C). IR (KBr): 1 Gb5, 1753, 3420 Cl11'. NWMR ~ I-i (DVBO dG
8- 0. 11 (s, 9H) .. P8 . 3H); 0.91 2H); 1.89 (g, 2H); 3.07 (d, 1 H;
E4D (111, 2%“%3‘?3?1?}8@? %@“”&‘E ‘C"Fé‘%ﬁf: 533 (d, 1 H: ~ 5 5.41 (d, 1
S.54 (d, 1 H; 6.02 (s, 1 H,; 7.39 (s, 1 H; 7.73 (t, 1 H,; 7.82 (t, 1
8. 15 (s, 1ifikdlly, Bxameti®x?Jroup of the compound of general formula (C) is converted 1o

MR - 12- butyl -5: et hyl - 9-f] uQr 0- 5- hydr oxy-4. 5, 13, 15-t ahydr o1H, 3H oxepi no[
Y b, 711 nastPSpRd st R er o SO Rt T octict of Exanpie 2
: treated with val eral dehyde according,to a procedure 20 similar to Stage
~to produce the expected solid (n1p.f535-236£3. NVR ~H (DVBO- dG 8):
6 (t, 3H; 0.95 (t, 3H); 1.48 (nl, 2N-1).0l. G/ (m 2H); 1.85 (q, 2H); ~
JG (d, 1 H); 3.20 (t, 2I-i); 3.46 ( ; 5.27 (s, 2H); 5.40 (d, 1 H);
33. (d, 1 H; G02 (s, 1 H; 7.3 8 ( 7.64 (t, 1 H; 7.87 (d, 1H)
#36 (dd, 1H). 25 Exanple 24:
B8 - 5, 12- di et hyl - 9-f | uor o- 5- hydr oxy- 4,

'y, 7]i ndol i zi no[ 1, 2- b] qui nol i ne- 3 g1 5~
‘gat ed wi th propional dehyde accordi
1.order to produce the expected solid. 0
#lx81 (t, 31-1); 1.85 (g, 21-1); 3.0G (d, 1 HY @422 (g, 30 2H); 3.47 (d,
% i); 5.24 (s, 2H); S.39 (d, 1 H; 553 (d, 1 H; G03 (s, 1 H; 7.3 8 (s,

ieke-1); 7.64 (t, 1 H; 7.87 (d, 1 1-i); 8.37 (dd, 1 H). Exanple 25:
9R) - 5- Et hyl - 5- hydr oxy- 12-i sopentyl - 4,5, 13, 1S-t et rahydr o- 1H, 3Hoxepi no[ 3', 4
i 7] 1 ndol i zi no[ 1, 2- b] qui nol i ne- 3, 15-di one. 03J UL 2Q03 -50
nti nobenzonitrile is treated with isopentyl magnesi um brom de accordi ng

v ~ - .

, 13, 15-t et r ahydr o- 1H, 3Hoxepi no[ 3' , 4
{one. Ohe product of Exanple 2 is
rocedure simlar to Stage 13e

NVR ® H (DVSO-dG, 8): 0.8G (t, 3H);




Exampl e 28:
(5R) 112- (3, 5-di fl uorophenyl ) - 5- et hyl - 5- hydr oxy- 4, 5, 13, 15t et r ahydr o- 1H, 3H

oxepjno[3',4':6,7]indolizino[1,2-b]quinoline25 3, 15-di one. 03 JuL 2003
2-am nobenzom trile is treated with 3,5-difl uorophenyl magnesi um br om de
accofding to a procedure sinmlar to Stage?4a and the resul ti ng am no-ketone
is treated according to a procedure simlar io Stage 4b. Stages 1 f to 1 h
of the operating nethod of Exanple 1 above are applied to the quinol one

obt ai ned. 30 Exanple 29:

(5R)|--5- et hyl - i fluorophenyl)-4,5,13, 15t et rahydro- 1H, 3H
oxedi no[ 3", 4'1P @’W‘%‘]qt @d%ﬁsjﬂ% &18?’1'“%”5{‘ dr?g’f) %e& 15-d io n e. .51 03J U
L 2d03 2-ani nobenzonitrile is treated with 3,4,5-trifluorophenyl magnesi um
br orfi'de accorlditlngpar dcdaxmam:wdweé{ gepreseats dncetiStl @gmip4d R ra;mdsetnttma reesbtyl amg Z
am-ngo- keione is treat ccor di gtoa r edure]\z mlalg9 oStagl |

A hges 11 to TREHIS hETGRLH AN B FTPOHIS B suBbeted S giie adhs o

t he[qui nolsonqmo&tsﬁcmedtut&j @@amlmaa% successive stages:
(5R -5-et hyl - hydroxy 12-(2,4 tri Iuorophenyl) 4 5,13, 15t et rahydr o- 1H, 3H

-ox,pl no[ 3", 4' zingl 1,

27 nobenzoniths Heee-prELESt Rt gt B it b SRR delsh n PRCHED I de
accordl ng to the PrlooedppleasomN@O7t008B)age 4a and the resulting am no- ket one
|s treated according to o a procedure simlar to Stage 4b. Stages | f to 1
h ¥f*'t he operating nmethod of )exanple N abqy,@eare applied to the quinol one

obtfgi ned. Exanpl e 31: A
(5 ) . 5- et hyl - 5- hydroxy 12-(2, 3,5, 6-tgtrafjl uor (SHQSKI)-AS, 13, 15t et rahydro-1

H, 344 oxepi no[ 3',4':6,7]indolizino[1, 15-dione. ~ 5

2 'nobenzonltrlle is treated wt , 5, 6-tetrafl uorophenyhnagnesi um

b 'de according to a procedure siw Cétage 4a and the resulting

an§no- ketone is treated according tgi@ p edure simlar to Stage 4b.
Stifitjes if to Ih of the operating nmethod of Exaé?Te 1 above are applied to
th ui nol one obtai ned. )Cxammle 32:

(BR - et I-5-hydroxy-12-(2,3,4,5,6-pentaf|uorophenyl)-4,5,13,1520
t-epahydr o- 1H, 3H oxepi no(3', 4' : 6, 7]indo|izino[1 2- b] qui nol i ne3, 15-d Tone.
2 nobenzonjitrile is treated with 2,3, 4 entafluorophenylnagneS|um

de accorditisgtedovidh Biflosensetc §?1ﬁ1f9%1?‘8th©‘“$ta gwbieat smperHurereuPychghe

10- ket one ¢d@rdsp@ritastisx9licla¢lg; to a procedure simlar to Stage 4b.
ages if to I h of the operating nethod of 25 Exanple 1 above are applied

he qU|noIone
- 5- ot byt - SOE A ERES o Y PR RS e v s dionts BTk DS A ary RS 11
xepi no( 3' acid isehepied ratimlﬂnzpmmi[n‘_e @edtdrhimd0iChend pfatihip@pproximately 50°C n
no- 44 | UQB@%Egtzélb&toﬁcbéfo}estlErt%éétr% ﬁ&E Qﬁudisnﬂlotv&%datop!&&ﬁedii%rﬁtog'ambiéﬁt to
ges 11 a 30 c usin Huoro magnesi um brom ? ge 11 b,
gndithe resul EMPGTaRe 9 st gh‘e (s et’?‘Bé’PE‘(H %c@fr ét(%d)etlﬁ’l@‘yﬁ?“t%gt?umét QXY ar

st age 4b. Hlrapess- hytﬁoiﬁpéntﬁln(@cf abxh&:@ﬁﬂh.@ésl \D]ﬁldﬁ&lﬁél(ﬂ,i isdmérxanplie dniaboye
UL 2003 -52 NVR H (17VS0) :

3 lied to
o1 51 1R T BREMETF0s! Bl in o0, "57aG (a1 1y: . 06 (dd.

2°5.37 (d, 1 H; 5.49 (d, | H; 6.04 (s, 11-1); 7.43 (s, 11~); 7.52
w2H); 7.G0 (t, 1 H): 7.73 (111, 2LNQ . OMe3 (t, 1 H: 7.97 (d, 1 H: 5

| e 34:
uor@ch- i dr oxy4, 5, 13, 15-t et rahydro

,f 3H oxepi no[ 3',4':6, 7]indolizino(1)2b]gtdi nol Fne 3, 15-di one.
m no-4-f| uoroben20|c acid is t}\ea.t. d aceprding to a procedure simlar to
es | | ato 11 c using 2, Gdifllg r yl magnesi um brom de of Stage 11
nd the resulting am no- ketone i's treatgd according to a procedure
lar t@ Stage 4b. Stages 1 f to 1 h of The operating method of Exanple 1
e are applied to the quinol one obtai ned. Exanple 35:
-12-(3,5-difl uorophenyl )-5-ethyl -9-fl uoro-5-hydroxy4, 5, 13, 15-tetrahydro
1 3H oxepino[3',4': 6, 7]indolizino[1, 2b] qui nol i ne-3, 1S-di one.

no-4-fl uo i.d i te r r to
ges 11 a t tlfls%ﬂﬁf%l?n %%gtogy?al lﬁ)‘ffl g’ﬁgrc? %ﬁ;gtoﬁsxlsglﬁq%ggé%%ggiﬂ&@ e'tﬂndj 130
and t he resgthoxyep- lasmdryb kbydoey-pentameat ewd a@cm@pﬂglaﬁ@i aangr olceadisy ewllh

o Rl sl AT b T

R .0

e are app
(g, 2H; 3.0G (d, 1 H); 3.47 (d, 1 H,; 5.15 (dd, 2H); 5.37 (d, | H)
(d, 1 H; GO04 (s, 11-1); 7.43 (s, 3H; 7.55 (t 1 H,; 7.&83 (t, 1 H;
(t 1 H,; 7.98 (d, 1 H. Exanple 36:

ethyI 9 quoro 5 hydroxy 12 (3 4 5- tr|f7uorophenyl)4 5 13 15-tetrahy

o ~ A -



¥aml e 41:
TR)-12-(2,G-difIuorophenyl) 5-et hyl -9, 10-di f | uor o- 5- hydr oxy4, 5, 13[%ﬁ 6Fﬁm?
hydr o- 1H, 3H oxepi no[ 3", 4': 6, 7] i ndol i zino[1,2 30 6] qui noline-3, 15-di é

Snage 11 b, and the resulting 0 3J UIl 2003 -54 am no-ketone is treated

agcording to a procedure simlar toNSta 4b. Stages 1 f to 1 h of tile
Blied to the quinol one obt ai ned.

10QCHLklor o- 5- hydr oxy4, 5, 13, 15-tetra
fzino[1, 2 b] qui nol i ne- 3, 15-di one.

Z'ﬁnlno 4 5- dlfluoroben20|c aci .L treade according to a procedure

T | ar to Stages 11 a to 11 ¢ u§_Il| g
Sifai @gkis treated according to a
kacedur e sinmlar to St age 4b. Stages 1 o 1 h(A) the operating nethod of
. anple 1 above are applied to the quinol one obtained. 0 Exanple 43:

‘#R) - 5- et hyl -9, 10-di fl uor o- 5- hydroxy-12-(3, 4, 5-trifluorophenyl)4,5, 13, 15-te
ydr o- 1H, 3H oxepi no[ 3" ,4': 6, 7]indolizino[1, 2b] qui nol i ne-3, 15-di one.

i no-4, 5-di fl uorobenzoic acid is treated according to a procedure

lar to Stages 11 a to 11 c using 3,4, 5- trifluorophenylnagnesiunlbronide
sStage 11 b, and the 15 resulting anmn f0 a
gRGcedur 6 si-reiommoupd (&) agdheapputdp £ g@@diwﬁhﬁ% i Wnl tﬁégﬂ%gg?gﬁﬁﬂggﬁg?%od of
‘BRADl e 1 ahQygeirs pRidRté 8@ debertpptauirobiconfoobelai(Red. Exanpl e 44;
. 5R) 5-et hyl -9, 10- dlfluoro 5- hydroxy 12-(2,4,6-trifluorophenyl)4,5, 13, 15-te
‘,ydro 1H, 3H—oxep|no [3',4" :6,7] |ndoI|Z|no [ 1, 26] qui nol i ne-3, 15-di one.

it ar to St ages 11 a to 11 c using R, 4, ©Mei f|1 uorophenyl magnesi um brom de
"fﬁkage 11 b, and the resulting am¢ho~€tone is treated according to a

edure simlar to Stage 4b. Staggqls 1|f t h of the operating nethod of
bt ai ned. 25 Exanpl e 45:

, 5, 6tetrafl uorophenyl)-4,5,13,1
trahydr o- 1H, 3Hoxepi no[ 3", 4" : 6, no( 1, 2- b] qui nol i ne-3, 1S-di one.
Hyi- no- 4, 5-di fl uorobenzoic acid is according to a procedure
ar to Stages 11 a to 11 c using 2,3,5,CB=lt§I ?lluorophenylnagne5|um
de of Stage 1 I b, and .the 30 resulting am no-ketone is treated
ding to a procedure S|nllar to Stage 4b. Stages 1 f to I h of the

L5 et hyl -9, 10-di f | uor o- 5- hydr Qx

% 5-et hyl - 9, 10-di f | uor o- 5- hydroxy 12-(2, 3, 4,5, 6pent af 7uor ophenyl )-4,5, 13
fetrahydro 1H, 3Hoxepi no[ 3", 4' : 6, 7] i ndol i zi no[ 1, 2- b] qui nol i ne- 3, 15- di one
Am no- i fluor o en C i it @btan ThePE@n deof

lar to St é §° gp?u' fzﬁ’(‘)&f% é:rjd)ulssft}%ﬁ %%l&gd W s

5, 6- perfbafibla¢€dphenyl magnesi um broni de of Stage 1 Ib, and the

I'ti ng am no-ketone is treated according to a procedure simlar to Stage
Stages 1 f io Ih of the operating ngtho¢hygf exanple 1 above are applied
‘he qui nol one obtai ned. Exanple 47¢ X
5- ethyl 9,11-difluoro-12-(4- quoloqg'

nyl ) -5-hydroxy O
i ndol i zi no[ 1, 2b] qui nol i ne- 3, 15
4 eated according to a

ﬂe 2-am no- 4, 6- dlfluoroben20|c aci ¢
edure simlar to Stages 11 a t 0 i g 4-fl uorophenyl mnagnesi um

r.de of Stage 11 b, and the resul tH@Qg 3 o-ketone is treated according
isprocegdure simlar to Stage 4b. Stages 1O ke 1 h of ~5 the operating
d of >Jxanple 1 above are applied to the qU|3 | one obt ai ned. Exanpl e

12- (2, 6-ditluorophenyl)-5-ethyl-9,11-difl uoro-5-hydroxy4,5, 13, 15-tetra
©- 1H, 3H oxepi no[ 3", 4' : 6, 7] i ndol i zi no[ 1, 2b] qui nol i ne- 3, 1S-di one.
1'no-4, 6-di fl uorobenzoic acid is treated according to a procedure
ar to Stages 20 11 a to 11 c using 2, 6-difluorophenyl magnesi um brom de
age 11 b, and the resulting am no-ketone is treated according to a
dure simlar to Stage 4b. Stages 1 f to 1 h of the operating nmethod of
e 1 above are applied to the quinol one obtained. Exanple 49:
12- (3, 5- difluorophenyl) 5-ethyl -9, 11-di fl uor o- 5- hydroxy4, 5, 13, 15-tetra
0- 1H, 3H oxepi no[ 3", 4': 6, 7] i ndol i zino[ 1,2 25 6] qui nol i ne-3, 15- di one.

|-no- 4, 6- d||Iuoroben20|c acid is treated according to a procedure
I ar to St ages 11 a to 11 c u5|ng 3 5 dlfluorophenylnagne5|un1bron1de of



rrpl e 51:
(5R) - 5- et hyl - 9,11-dif|uoro-5-hydroxy-12-(2,4,(}trifluorophenyl)4,5,a3,15-te
t rlahydr o- 1H, 3N- oxepi no[ 3',4' : 6, 7] i ndol i zi no[ 1, 2b] qui nol i nc- 3, 15-di o L
2-lam no- 4, 6-di f 7uor obenzoic acid is trea gd according to a procedure
sijmlar to Stages t o 11 a to 11 c using~2,4,6-tritluorophenyln |agnesium
briom de of Stage 11 b, and the resulting am no-ketone is treated according

ta ﬁ gr o]gecEl;lrfmaHy Jthe ﬁfel]idiy%’i@@)%f‘me co‘ﬁﬁ]ecgeﬁ off fdrnfuta (1: hs oé;atehed apeisdnyh
L hod O a O one obt
53 : (5R) 5- é)g(&%togo tg_md(ﬁ% EﬂaﬂgP)Fé}a%()bil(g l&gg(‘)g]eéa ydéooxgpmo[a} 4{1 C]%y”ﬁai@

i no[ 3", 4 :6, 7] i ndolizino[1, 2- b]qU|noI|ne 3, 15-di one.
no- 4, 6 di f | uorobenzoic acid i s treated according to a procedure
ar to Stages | 1 ato 11 c using 2,3 5, 6-tetrafluorophenyl magnesi um
de of Stage 11 b, and the resulti nghnam - ketone is treated accordi ng
procedure simlar to Stage 4b. St f 20 to 1 h of the operating
shod of Exanple 1 above are applied t le qui nol one obt ai ned. Exanpl e

UL 2003

-ethyl-9,11-difl uoro-5- hydroxy ,
giit et r ghydr o- 1H, 3Hoxepi no [3', 4 izino [1, 2-b]

i ne-3, 15-di one. 25 2-am no- 4, 6- enzoic acid is created
‘ding to a procedure simlar to St ages 11Q% to 11 ¢ usi ng
4,5, 6- pent af | uor ophenyl magnesi um brom de of Stage 11 b, and the

ing am no-ketone is treated ac _Qﬁﬁg)lg a procedure simlar to Stage
ages 1 f to | h of the operatinéQZEt od?of Exanpl e 1 above are applied

qui nol one obtai ned. 30 Exanpl e 54:

; 5 t hyl t
76, 711l s aqUliba ek, Bt ok A B BRNELAL Br BRAFD! 7
i eat ed vt Hothe WIHPQiéﬁyd omvdo () preferably tq&ﬁ@pqunemsﬁhmﬂqlaandtme%t
“orger #yondafiRg Ut eAdiRneXEBEh 8 a6t 148°C afie:GhS additibit o28HR0nRf forRER! e

5 et hy!| Tl eydligpiinms of fhsr eprgoppd (of formuler (5) topradpcspsaneeund (&)1t B r ahy
H 3H oxepiidodd' in4’ HIﬁ,p?e}fbﬂ&d@d at i t&ﬁbé;,aﬂbe} etiabdat 5ORE. Fok Bhethieadiibn 1ddding

o] u robut rald din

2" or ocahtrang efmplpid SPFRE ) b Prinaghblie Speibd i bregBEC 8
}*_ Ex anpdaerigbout at ambient temperature with acetonitrile as solvent
5 et hyl - 9-fl uor o- 5- hydr oxy- 12-i sopentyl - 4,5, 13, 15t et rahydr o- 1H, 3H oxep
8L 415 6, The astapaunidd@f fdrmdddl) G iwmidhi zlit613asﬂ.5néiof tha I@ R'lj'hR ph@d@@idmﬁls

e 2 is treated with 4-rnei hyl pentanal, acco roce u
iar to SEREECTSE TWPREE: (SPEh 37 dB EXATHE 1@9@5@&% a8, frgfosg

- et hyl eldaihbdiby é)pﬁjchwh'h@myteh&cpmﬂhw théedrrelBonting Ieftdr @Maﬂéd)ddrbpﬁi\ind in

thol 3 4ar{ gﬂlﬁifogﬁg OhIC %8{v% sl?Jegtléd X Q%{léﬁio]@fa%lg ggent-m ﬂlepré PQH&{ opét age

e 2is accor
or der base. pIhewdn@éwta@éveekp@l@tbeddlsldprcnmetlmns cExlaﬁbﬁenfsBylfoxmamlde the

% ewyl Slﬁplfdny%'ixﬁg 20AT ey - 8- ﬁ@tﬁ%?ésb%b hO! ISCH-I%rléc,St Qltxﬂﬁh%ﬁ*hﬂirﬂdé; 3Kk Oxep
. 6, i zino[ 1, 2- b] qui nol 1 ne3 ione, 'The product of Exanple

Lt cat odF “f/H“ piFle | st IRoRYr ehlpre ona hy SRwsdee DS tHethapm it
'13e l NpRdigd ol RARAPHYdRie! The S¥PREAE g9a) cth alZOLNMR otttV levd) 0BG

1); 02 (m 2H); 3.07 (d, | 1-i); 3.44 (d, | H; 3.51
§2H) - b&é‘%ﬁﬁ‘awdu%sss(d 1 H; 5.51 (d, 1 H; GO02 (s, | 1-1);
-m 5I-|?; 7.37 (s, 1 H; & (I, 1 H,; 7.89 (dd, 1 ; 8.40 (111,
Exanpl éhggempounds of formula (N) in which and R 1s a hydrogen atom and R,, R3, R, and

- decyR- RaRiilyY lnegmfng ll'l%l@d‘té]‘ ApedE, Q:’é){ v ’ogtaili{éd :l:x%n{ ﬁ{l AT hh3 PB)OX epi no[

711 ndol i zi no[ ] qui nol i ne-"3, 15-di one. he product of ‘Exanpl e
eated wi th undecanal accordlng to a.procedure S|n1Iar to Stage 13e
er to produce the expected solid. Exghple 60:

2- (2-cycl ohexyl et hyl ) - 5-et hyl - ,{] ugllo- 5- hydr oxy- 4, 5, 13, 15t et r ahydr o-
xepino(3',4':6,7]indolizino[1, 2-L ol i ne3, 15-di one. v. _5r 0 3
0U3 -58 The product of Exanple 2 eat ed with

hexyl propanal according to a RoCedyre ™y ilar to Stage 13e in order
uce the expected solid. ExamIp a 6]:
-(3, 3- dlnethylbutyl) 5-et hyl - 9- f 1 uoRe- 5- hydrexy-4,5, 13, 15t et r ahydr o-
xepino[3',4"':6,7]indolizino[1, 2-b]quinoline5-3,15-d ion e. The

of Exanple 2 is treated with 4, 4-di net hyl peni anal according to a
re simlar to Stage 13e in order to produce the expected solid.




J U1l 2003 -59 The product of Stage 13d is treated wth
3- phenyl propanal according io a procedure simlar to Stage 13e in order to
praduce the expected solid. Exanple 67: 03 JUL 2003
(SR)-12- decyl S-ethyl -9,10-di fl uoro-5- hydroxy 4,5,13, 15t et rahydr o- 1H, 3H oxe
‘no[3',4":6,7]indolizino[l,2-b]quinoli ne5’3, 15-di one. The product of Stage
IS treat ed with undecanal according to a procedure simlar to Stage 13e
injorder to pioghick RNEReXReah&R SRAvedtheExREMNE €ndi8ited above, according to the
(5R).- 12- (2- cycl ohexyl ethyl)-5 et hyl -9, 10-di f | uor o- 5- hydr oxy4, 5, 13, 15-t et r ah
ydr{o- 1H, 3H oXelRWBR3PIogesss ar] anilinst pL iforafula 2B euMraseiyiseds by Sireitiert, with ean

prdduct of Sta@&?la%ﬁﬂ ag&ntshéﬂ%é‘l@‘oﬁ’\éﬁaﬁx R, %X&lcoahﬁifdﬂd%r qﬁﬁ%étaﬁ?ﬁ@ﬁlﬂls%téﬁ’ed&
prqecedure simlar 3e In or produce expect ed
Ex rrpl e 69: Istr eated at a 1empe1 ature compnsed between 50°C and 100°C preferably about 75°C

Ji- 12- (3, 3-+iEY laleh%l\A)n t% ae].t)é“ydn s@u]ileQi' i (hd M@ﬁﬁdéiﬁ%’%}ﬁé%]sﬁleﬁ‘gm :Féagteﬁ‘lt rah
9—1H3Ho |n0 ﬁ Igfdﬁ* ?}{L |no:4\? %lone
‘¢duct  of émf 16 P RNy OdV QTHiFI pre fé(rfialme% BrATRge taé %

pr

E; celdur $OSI m::hﬁdfratu@e Sdsmgxese]iaﬁtw(fencn"damdt 1®°0y edpieeudehBe exPepbeding @lohtbro-
e

(5 »“ip 5- et hyl ~34 AP R8IEMEHr BRYP I Il Yt Gohpt o o (4 P G- A

‘pl no[ 3", 4'Tréns Jipnda@li(x9$lo] MahKlofnienall V. @z pil Sedli Paréin Traes. ﬁrpﬂﬁ@ét(l@ﬁl)
‘Frpl € ]@3' SnfNeAl @%l nta Bu.t]yAz%l ﬁ%?%d%o?‘:%’f q 4291 Rp%g%)))orﬁlqsegﬂérﬁwﬁ l ar

Bt einor produce t cted &
"~5 et hyl -@Slmr@w%& 6wmm®ﬂ%1®10®ylaleﬁlamoi of ﬁmmobr@ﬂ))ylupderﬁt@@la% te
Hydro- 1H, %b%]@mem RRGWI 1dta p@fsJJ m@&l llnzth@gﬁ ;ue%ba]s%lehl Rk mealfg%ﬁ idticQBRrent’Ne

ouct of ExgO g‘-‘ul s treate | uor obutyra
drding tol ;%e’é’ pgthanah) |“a\h %Oéue@ kel wéaédq éﬁ agpperatise ﬁ?’é‘éﬂ%"é‘ hetween
ted sol i0dC dndaipCe 72:
-ethyl -9, 11-di t| uor o-5- hydroxy- 12-i sopent hl -4, 5, 13, 15t et rahydr o- 1H, 3H

2 noJ (g ] inez0 n J U
b3, MecehbdliRy Ol DR T O & By &y AR e nedinh

idinb io 1adlpatgd;ebmreecm ah?d bﬁOhtmnSt fige cart®zylated qnnheionemobfomtdukat(()) hc

ted solid. Gxamle 73:

-ethyl -9, 11-di tl uoro-5-hydroxy_12 peniyl-4,5, 13, 15t et r ahydr o- 1H, 3H ox

3',4":G 7Jindolizino(l,2-bJquinglinehy 3,15-d ULl c¢c. Thc; product of

le 18 is treated with hexanal £ im i

e | 3e in order to produce tReg L d. :

-ethyl -9, 11-di f | uor o- 5- hydr ox} yTOR, 5, 13, 15t et rahydr o- 1H, 3H

hi no[ 3' ,4': 6, 7jindolizino[1, 2-bJg IO 3, 15-di one. The product of

ple 18 is treated wth 3-phepytpr N Xerding to a procedure

r to Stage 13e in order to p e expected solid. |Jxanple 75:

2- decyl 5-et hyl -9, 11-di i 7uor o- 5-Rwdr xy- 4, 5, 13,15t et r ahydr o- 1H, 3H oxe

",4':6,7]indolizino[1, 2-b]quinolinet 5 3,15-dK9 e. The product of

e 18 is treated with undecanal according to a procedure simlar to

13q0in order to produce the expected solid. )Cxanple 76:

=) -12-(2-cycl ohexyl et hyl ) -5-et hyl -9, 11-di f| uor o- 5- hydr oxy4, 5, 13, 15-tetr

-0- 1H, 3H-.0xepi p i ndalizino[1,2 20 b] quinoline-3,15-dione.

oduct dP BX§ {2e KmstsGRx pehRedayf the S1caying @vfbsé}@dpa‘a?dﬁna¢coa@eeﬂa|tlwg to
edur7e Sollbwilg@lpré@sst @9uikdent NoP 8K Rulk OB M WhforinlRdeXPEnbasteS @hd d-

mle 77
:12- (3, 3-GriesRqnding shloraquinadings the cerbexylated | fypstions ofywdiiekyia, 15dyesd . ¢ et

dr o- 1H, 3hbxOéhﬁiéltﬁ@&&npéhnd@fékh@ﬂ'fbﬁhl!il@@gl) al%%lamlﬁutleebalﬂ& ci’mrlét Slitae:
51 0odug is,treated wt

~~t cor,di ng
_Qpro duraed??l‘)%Pﬂav“et Xidg Sy a%@*qsahwaewch @Eﬂwalfg 1?‘%816‘%&/@’%8%18’&“@
'ithﬁlrrpl(E(ﬂcB pure or in the p1esence of an 15ne11 aprotic cosolveﬁlt such as toluene or
chl or t ei =
o5 o SR AT RIS bR SORLN TR e phloripagiop iso
tal es 1plgfel=1bl)a_camecﬂ outheitlopeeesng phesfiodisaky Marigd & 80°@r &hepputteh t o

2, o b 08 QB ASHA AN G Y 3 ST ES0EA 08, Aseby e,

q, 32)|-|) teg- myl(mthyi opq)de @tzp@y@gfmq_n Hlichlgromzihagg, Qﬂ{)lofcﬁnmwrw;ldmo@tha{)e

gz (d, 351 Ho?u&% 6B a %n%:g{a).uii _Cf)fi{.pn{séd vetweeh )oocafCs04G. ITHY redliodh G4 1




Exaripl e 79:

(5I) 5- et hyl - 5- hydr oxy- 12- hydr oxynet hyl -4, 5, 13, 15-t et r ahydr o1H, 3H Oﬁ?pl noE
4':6,7]indolizino[1, 2-b)quinol i ne-3, 15- di one. JUL 2003

(SR) S-et hyl - 5- hydroxy-4,5, 13, 15-tetrahydrpo- 1H 3H oxepir~o[ 3", 4" : G 7] i ndol |

zi'po[ 1, 2h] qui nol i ne- 3, 15-di one (obtained according to the procedure

degcribed in the PCT t o Patens Application WO 97/0087G) is created with

me{ hanol accoralemnblyicarreedprn vathudiesobityial aninium Bydrgle i 3echloromediene atoanprieduce

t hg expected a]qﬁér%y]ei NVR H (DVMsO: 0.87 (t, 31-1); 1.85 (g, 2H); 3.08 (d,

| H; 3.44 (d 5.19 (d, 2I-I) 5. 38 (111, 31-i); 5.52 (d 11-1);

t5' §0E§<2]rrplle Q"@e5c01191]8301gnsd’s ofﬁ')_r')mula (Q), m( which alr_nbd R, 1sahyc§rogen atcl)_21 and R, R( ar nld .

(5R) - 5-ethyl W'llfabélﬂfe(?n&hmgcﬂuﬁ%ﬁteé%bd)\%O@éH ¥ olffained BohamiighhiRb ¥6laodffodhiax epi
noj:3' , 4':6, 7]|ndol i zi no[ 1, 2-b] qui nol i ne- 3, 15-di one. The product of Exanple

2'}s creaﬁed(mth 3-nei hyl but anal according to a procedure simlar to Stage
13p .in order to produce the expected solid. i NVRH (DVMBO: 0.86 (t, 3 H);
0.pP8 (d, 6H); i .84 (g, 2H); 2.11 (m ﬁ H; 3.05 (d, 1 H; 20 3.12 (111,
2H).; 3.46 (d, 1I-I); 5.25 (dd, 2H); 5 (g, 21-1); 5.52 (d, 1 H); 6.02
(s 1 H; 7.39 (s, 11-1); 7.G5 (m4 87 (dd,1 H); 8.37 (111, 1 H).
arrple 81: OH
(5 ):- 5- et hyI 9-fl uor o-5- hydroxy-12-n -4,5, 13, 15t et rahydr o- 1H, 3H oxep
|n (3 4':6, 7]indolizino[1,2-b] qgir di one. 25 The product of

‘nl pIe 2 |s treated with 3, 3-di rfret hy butanal according to a procedure
i'mlar to Stage 13e in order to produRe the expected solid. NWVR ~I-I|
,0) 0.8G (t, 3H); 1.01 (s, 9H); 1.84 (q, 2H)(R3.05 (d, IH; 3.22 (111,
W 3 .4G(d, 1 H); 5.26 (dd, 2H); 5.3 8 (d, 1 H); 552 (d, | I-1); 6.01
«",11 I-1) 7.39 (s, 1 H; 7.60 (Ill, 1 H; 7.85 (dd, 1 H; 84G(m 1
%) . 0 3 JU 1003 -62 Cxanple 82
YR) - 5- et hyl - 9-f 7uor 0- 12- ( 3- f | uor ophenyl ) - 5- hydr oxy- 4, 5, 13, 15t et r ahydr o- 1H,
,bxeprno[S 4':6,7]indolizino[ 1,2-b]quinoline3, 15- drone

al Ove are ap%hie@ﬁvetl}p dlt g&ﬁequé' @Qveoﬂ@ aﬂ?rta@fﬂgﬁﬁ Ngﬁ@t ]T i 1%%% mﬁn@@ a(c%'kate%H)
4. (g, 2H);

) 5 49 (dN1111 aH}iem@tr(yg ?fs mqloq.rﬁ -acyd. 4§h€( g)levloqsl)q )paotqctgfcg qﬁhobl_ﬁ)mctrpn&ﬁ
1 1 Hp; Wepbtected, (thehloxidided!th; prédddd the)codredpohding 7calbonfyMmfurktibh, akx &repl e

-13) 5- et hyl - BPPEHFR-BULRIPLRY 15 Suscted (PR APIARIAHy IFF9L°ES 2OIE18 &2 Panyd
,t._f «1' H, 3H oxepaatiop3known 69 73 ipedohi giilla] ip 2be cui motiem ehed pase defofaovenagel's
a”m no- 4- f | uRNLEBRREM, € PRidtcd Sarbé8Ri&r ﬁﬁ@l@ﬁéymoﬁme(cgr 96 QhidHeardli R ds@r to

goges 11 a 15 to 11c usl methyl henyl. m b of
WS b, "aniedren et ﬁgi&nﬁ‘ne@mw AN A T R
) ,ﬁC eldur ezosljrﬂﬂtﬁé adl@tosélf?&ﬁ)ééﬁh b?ﬁﬁﬂ@&oﬂt B; y 4 ﬁ%et&llitc r@ﬁug@ﬁ Qpﬂéﬁtabflﬁlc@mv@@ﬂ gg
rrp e above are a |1 e 0 e quil nal one al ne

J3H): 1. gl aqiemﬁﬂ)a uP%c%@Jrﬁfd bet n 03¢ 436“1(5(9 8,1211]4) pre%.r@éy ¥ ml%DNFyarl%
: 37 (d, 1 H)of 1Bhissh 4rdl, aldmfiumGn @élra(h?dxoi[urld) at am¥ient(t8mpdr. aiurd )Tlle7pr5@ctﬁdn, of

__‘ Ll%ﬂ‘ll (73 2401 ( the 11%1eﬂzed1ale£ néyjr a%‘doholI can> be Zal%%d (out accord %g to the géne’ral meth))ds

(§ R) 5- et hy! -lgwominuortbe Berhgrslikyd iothe 4utt (Grédnadl, otrel HdbyiebiéreydrydpSimQrgiBia et r
Y dr o- 1H3H- o[ A 1 i.nal i

i o) o ERER0 R i, MBLNPEYAK 198) SR8 AEa MR heoRlPin B
‘Ages 11 a twyesanee obp hasedin rarlfapr@@mqb/ﬁmoampuqenwatmgne@puwddrre@rrmeO@ralst age
b, and the merhﬁd ﬂGfe@dnrxﬁra)_/L@r B{P@Id'rp‘he ¥r§ﬁ>ﬂeﬁroﬁaeﬂr fHe esreHceaothﬁ@aezerer f
;.?nlar to St 5) % erating net hod of @?mle 1
Fove are ap meblw f'euwe gat rrab@ﬁbteesear%d%cylau%CNM:@ smeshastywitlha pelqnic

h ," 5 1.83 (Qq, deidhiivesiRf a@d:,lh)‘hﬁralohyl chidhde(st, m@thyl'r}laloﬁat@@n Qlﬁdplegdﬂ)l@ obadésd d,

t
’% I68I %m O5549 éuf:hiﬁs érmth)gaqnqe) or 741 @}yne(tlgylanimpb?yndme an I3_211‘] @pr oirﬁoéprpv%g %gh) e
p5.(5R) - 12- (4adéldmutlreyltamhpdh|8hﬁﬁiy|o) -t&luateha(tl a Senfijeriie- Contpritedbgiween 0°C and
fr;5 13, 15-tetrahydro-| H 3H oxcpino[3',4':6, 7[indolizino~
g..2b~dui nol i nc- 3, 15-di one. 2-ami no- 4-f| uorobenzoi c acid is treated
ording to a procedure simlar io Stages 1 | a 5 to 11 ¢ using
i.met hyl am nophenyl magnesi um bromi de of Stage 1 | b, and the resulting

‘mo- ketone is treat ed accordr ng to a procedure sr m I ar to St age 4b

Y p— o o o o R o N e

oo

o a r v a N Y b1 .



) Larml e 87

(SR) - 5- et hyl - 9, 11-di fl uor o- 5- hydr oxy-12- propyl -4, 5, 13, 15t et r ahydro- 1H, 3H
oxgpino[3', 4" :6,7Jindolizino(1,2-b]quinoline3, 15-di one) The product 03fJUL 2003
Exgnpl e 18 is treated wi sh buiyral dehyde ggcording to a procedure simlar
iof{Stage | 3e in order to produce the expécted solid. NVR ~H (DVBO): 0. 8G
3H; 1.04 (t, 3l-i); L.70 (g, 21-i); 1.84 (q, 2H); 3.05 (d, 1H; 3.14

( m 2H) 3. 4710, and ifyelembRswilld dithy Rirflonys cBBride jn dcekymtribe 85n(bagnt lenkf)eratgres2

rrpl e 88 65 {nd Tﬁtes@née’ bt ;tri&hﬁm%h{e.s ’De})tcﬁ@étio?r Gh bcartieh 6ut7aczgrd(nr£‘ tol e -

) - 12- ( 2- ephussteetgyoyp 6F e faghzyd pleahalipi¢viorsty Giobgriorgned T3 and intesaseatdlydr o

;' 3H oxepi Qﬁ);@tgdﬂétheq‘ g)) b'tﬂﬁ{ttd%' g&? [satm%e %ﬁg&*h&‘%étﬂﬁ 1@}%‘3919{3 fluoridd it U L
uct  of r opana

3 -64 The
d6r di ngs t o prespReSCEli phas Kans(er abents e
gcted sol EglfveN\ﬁcF?s (%%mﬁga@g d emp%l'&tmejcogtéugéd lz%\;veér) @°d at§l45d ¢, an(%lj‘“) A

7 (d, 11-1
; ( 5 52 (@mf_ed aphy: atgm@get(tstemmelpmig -3 oggia(tlgn cpn pg ca171eé-pu5m(tlhe plqseytce ol 7

_35-/-

7 11-1) . exempbe 88) salts cauym yndyl ltgands by Swems reagent, or also by yridine-
(S) 5eth|- jt 11- tJIf|u )gx§ S—tetrahéfro 1 El—oxelno[
314G 7] ! haegi e ScaspRle 7 Hth' BhariRe P CHPES Mniog #eq

Wi thi8, 4,p56ﬂ§:trabfy| bor paidihiuae dageansltng dixhBragehalsat tamblde rngetahee.

afifiol yl mei h obt ai ned | d with (+)-El -1 HOPD '
Thbro. br oceddy Beytdeisg B Pree b ar St St s Hntiriid abl enP F BaLOY SR -

O : 0. 8alu(ibp 11Blhel plesehccﬁaf ¢ QaseZztndI })xefeﬁatiDy?m(dichldnohﬂetha’ﬂe415tt(eqmes£n¢e 1) ;

S. E S, 2H) ’11151%913%1(1?6atjafl_tqlent%en%%étgr [e 90’ 6.03 (s, 11-1); 7.40 (s, 1 H);
i 5- eth | -9-fl uor o- S-di h H, 3H oxepin
oL 7] T ArBE 5 IBTURTE AD - HOp Rt Rt RacihhriGe HtR oL BB o

- et]_byl i9ditAtbOBRVe; Eurdbeottaifedirda ,ailaﬁnél_etdna_éwﬂtoenma (S)
oxepino[3',4':6,7] indolizino[l,2-b]quinoline-3,15-dione (28 111g,
‘ned accordlng to Preparation 20 described in the PCT Patent

‘cation WO 98/28304) in solution in dhhydR@us DIVF (5 1111) is treated

enyltrlfluorosulphonlnlde The T&a
ation for 2 hours at anbient tenepr
T‘ and extracted with ethyl acetate- gani ¢ phase is dried and
borated then the residue is tak 3up i er and recovered, by
tatlon in order to produce the expecneg product. NVR 1 H (DMSO): 0. 87
'8 H); 1.86 (g, 2H); 3.07 (d, 11-1); 3.46 (d, ISH; 5.29 (s, 1 H; z5
. (d, 1 H; 552 (d, 1 H; 6.04 (s, 1 H; 7.43 (s, 1 H; 831 (d, 1 H;

(d, 11-i); 8.82 (s, 11-1). 0 3J UL 2003 -6S PHARVMACOLOG CAL
By OF THE PRODUCTS OF THE | NVENTI ON |' mucedzrre Adenocarci noma |-1T29

then poured onto ice-cool ed

fied atnosphere containing 95% of air and 5/ of COZ, in a nodified 5
i al20Earihevkichrgtli Ry &, B, Bng)/R} Ha@e bloo meRaing liedicatthhabad, Keqogdognto the
and

Gin ol ;‘2’H%‘g’%"ﬁg’%%%‘ic%‘%t“ﬁg‘?t%’tee@?‘ﬂ???? b KB BGpPOTE §12000
evel s, lt@&ctgﬁtz q)toagdgérﬁcﬁ ?Q}ﬁlﬁ&i O{he2$'rt h&H’?ﬂFF thesq aH‘fe' 8?%([&0@6%4&'510 d

et hyl - acet'am e 1 nve
-he cul t ure@ngesiation st@ nraducet daebaxylagad @wjn@lenfwr of faymubss (@MrAGydation 1can, be

), arg addeded Qutt\bl@h an?z{l@mg H!atrt\%ﬁé 515511 é%ré?lgflmﬁﬁ?mﬂbéh%tmefdr rlll?éthyl malonate
tration ranges ront le cells are
ubat ed f orin7therygsence .of fybase sucllmetrmgrvﬂawem. dinciipganmo-nyEdEsr Pnykr

0e/l m ge: Eamfr)i% :S@Nehﬁrkueﬁdedtategmﬁ@ﬁét reuéh biurat of tbjudad &?@Q&ﬂbé]ﬁtut@n
'Q an e ce are I n al e S S

“'m t ochondq"ah"1§ h‘iFﬂWS‘abﬁggea%lf I(?tg |an ?%%?IY sW‘t%b eﬁﬁhﬂ)@Pt’y ‘ﬁf’r dhge
azol i um saietomtnt@ aClaniEen fopsRafe . i m Ttlne lfles:‘eul:é Ioﬁ@lu&tﬂ@]aﬂﬂlﬁh slczlhcxteh@gws are

fi 4
e onni ng Spout SR RlROREERSY Rogk B¢ ¢ind PETRPLIEHBHnT I CPFDIT dIN ng

e are expressed in ternms of ihibitory concentration at 50% (1CS, in
acconpani ed by a confidence interval. The inhibitory activities of the
ocarcinon is HT29 cell proliferation of the human col on obtained with
exanpl es of the invention are assessed, these activities being, in an
:unexpect ed fashion, superior to the activity of the reference conpound
prlbed in the PCT Patent Appllcatlon MD 97/000876 (and correspondlng to

NN NN



~ Exjanpl eBi ol ogi cal activity Confidence |ICSO (nM intervaIReferenceSOZ | -
3>22.51.0 - 7.25161 | - 23Gl29 - 147138 - 199118-1S11127 - 21138.54 -
Gl5117 - 171 &2.11.5 - 2.7175.01.7- 1G182.21.4 - 3.32084.7- 1S228. GQiJUL 2003
26239: 55 - 17243.52.3 - .

5. 4330. 260. 04- 0. 65350. 25583. 21. 8- 5. 3785. 5492-7. 180128. 5- 1781G822. 71. 5- 4. 883
1.7Q. 65848 95. 2-1585137-23872. 31. G 3. 4880. 850. 3 8-7.1898.25.1-13 ~ ~ ~
~ ~|~00~ Qhés]el\{& afa6@5&)@1@gﬁsf@rablgqﬂ@eabmtmé kiR {rbddhe®oOkbdifn iethyiie ah 5
Rl B2, R3 R6 15 20 R~, Rg and RO R o 25 mrepresents a | ower

al kyl radlcaﬁ“ﬁP@H LEBRHRUTS ndependent |y, a hydrogen atom a halo or an

- OS@ZR~0 radi cal ; Presents a hydrogen atom a linear or branched al kyl
radifcal cont alli mgnm ¢londs2oicturinota (z$t),omuBWb1pb|IQn£I3,l Bﬁ,;dll;b@td Ryheve the weaning

nor-¢ i denti cal fere ower

al kpxy | ower IQF'Q @?/Vcel’ 64l %&ta‘f]ﬁﬁgf’m&ﬁpo&& %jeé B?%W'?”%f ?¢§¥’11H13I

( CHEZ) nSi R~R8R9 radl cals, aryl substituted or non substitute.-.d, or |ower
aryl al kyl substituted or non substituteg, the identical or di fferent
sub>t| tuent(s) of the aryl groups being Nromthe follow ng radicals:
Iowar al kyl, hydroxy, halo, am no, ®keyer~al }
CF3 pr OCF3; represent, independently, ower al kyl radical; represents a
Ioméfr al kyl radical optionally substititediby one or nore identical or
di_;ffgerent *hal o radi cal s, or aryl oBgTonally Ndpstituted by one or nore

id ritical or different Iovver al kyl radicgals is an integer conprised between
0 ‘gl 6; AMENDED PAGE 0 3 JU 2003 687t bei ng understood that when the
terml ower refers to an alkyl radical, this signifies at nbost 6 carbon
atges, and when RZ represents H, then; . R6 represents a |linear or branched
4 radical containing 7 to 12 carbon atoms, -(CH2)nSi R~R$R9 or aryI
tuted by QnRnaE, HO! R, IABM] Gl BE A rﬁakagf%méé'tfwﬁ@&t&eﬁth

't he di (1 ower al ¥l Yani‘no or?® I ca east one the
or RS Gaalﬂaééﬁ seaganlr dfappula @@zﬁrb\‘he@rxﬂﬁé halegen peth Re dps éheome%%g

210 COHBUALRARESY Hebdal R r{hégelgcs}l Wity Be &EPT €SENtS an et hyl

|
(8}
Compounds~of fornula I'A acc rdlngtocalmz and
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% & Example 61:  (5R)-12-(3,3-dimethylbutyl)-5-cthyl-9-fluoro-5-hydroxy-4,5,13,15-
tetrahydro-1H,3H-oxepino|3',4':6,7|indolizino[1,2-b]quinoline-
5 3,15-dione.

The product of Example 2 is treated with 4,4-dimethylpentanal according to a procedure
similar to Stage 13e in order to produce the expected solid.

Example 62: (5R)-5-ethyl-9,10-difluoro-5-hydroxy-12-propyl-4,5,13,15-
; tetrahydro-1H,3H-o0xepino|3',4':6,7]indolizino[1,2-b]quinoline-
10 3,15-dione.

The product of Stage 13d is treated with butyraldehyde according to a procedure similar
to Stage 13e in order to produce the expected solid.

3 Example 63: (5R)-5-ethyl-9,10-difluoro-5-hydroxy-12-(3,3,3-trifluoropropyl)-
o . 4,5,13,15-tetrahydro-1H,3H-0xepino[3',4':6,7]indolizine([1,2-
: 15 b]quinoline-3,15-dione.

The product of Stage 13d is treated with 4,4,4-trifluorobutyraldehyde according to a
procedure similar to Stage 13e in order to produce the expected solid.

Example 64: (5R)-5-ethyl-9,10-difluoro-5-hydroxy-12-isopentyl-4,5,13,15-
_ tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino[1,2-b]quinoline-
k 20 3,15-dione.

The product of Stage 13d is treated with 4-methylpentanal according to a procedure
similar to Stage 13e in order to produce the expected solid.

Example 65: (SR)-5-¢thyl-9,10-difluoro-5-hydroxy-12-pentyl-4,5,13,15-
tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino[1,2-b]quinoline-
3,15-dione.

The product of Stage 13d is treated with hexanal according to a procedure similar to
Stage 13e in order to produce the expected solid.

Example 66: (5R)-5-ethyl-9,10-difluoro-5-hydroxy-12-phenethyl-4,5,13,15-
tetrahydro-1H,3H-oxepino[3',4':6,7}indolizino[1,2-b]quinoline-
3,15-dione.
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The product of Stage 13d is treated with 3-phenylpropanal according to a procedure
similar to Stage 13e in order to produce the expected solid.

Example 67: (5R)-12-decyl-5-ethyl-9,10-difluoro-5-hydroxy-4,5,13,15-
tetrahydro-1H 3H-oxepino|3',4':6,7]indolizino|1,2-b]quinoline-
5 3,15-dione.

The product of Stage 13d is treated with undecanal according to a procedure similar to

Stage 13e in order to produce the expected solid.

Example 68: (5R)-12-(2-cyclohexylethyl)-5-ethyl-9,10-difluoro-5-hydroxy-
4,5,13,15-tetrahydro-1H,3H-oxepino|3',4':6,7]indolizino[1,2-
10 b]quinoline-3,15-dione.

The product of Stage 13d is treated with 3-cyclohexylpropanal according to a procedure
similar o Stage 13e in order to produce the expected solid.

't Example 69:  (5R)-12-(3,3-dimethylbutyl)-5-ethyl-9,10-difluoro-5-hydroxy-
4,5,13,15-tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino[1,2-
15 b]quinoline-3,15-dione.

The product of Stage 13d is treated with 4,4-dimethylpentanal according to a procedure
similar to Stage 13e in order to produce the expected solid.

Example 70: (5R)-5-ethyl-9,11-difluoro-5-hydroxy-12-propyl-4,5,13,15-
_ tetrahydro-1H,3H-oxepino|3',4':6,7]indolizino[1,2-b]quinoline-
B 20 3,15-dione.

The product of Example 18 is treated with butyraldehyde according to a procedure
similar to Stage 13e in order to produce the expected solid.

Example 71: (5R)-5-ethyl-9,11-difluore-5-hydroxy-12-(3,3,3-trifluoropropyl)-
4,5,13,15-tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino[1,2-
b]quinoline-3,15-dione.

The product of Example 18 is treated with 4,4,4-trifluorobutyraldehyde according to a
procedure similar to Stage 13e in order to produce the expected solid.

Example 72: (5R)-5-ethy)-9,11-difluoro-5-hydroxy-12-isopentyl-4,5,13,15-
tetrahydro-1H,3H-oxepino|3',4':6,7]indolizino[1,2-b]quinoline-
3,15-dione.
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The product of Example 18 is treated with 4-mcthylpentanal according to a procedure
similar to Stage 13¢ in order to produce the expected solid.

Example 73:  (5R)-5-ethyl-9,11-difluoro-5-hydroxy-12-pentyl-4,5,13,15-
tetrabhydro-1H,3H-oxepino|3',4':6,7]indolizino|1,2-b]quinoline-
3,15-dione.

The product of Example 18 is treated with hexanal according to a procedure similar to
Stage 13e in order to produce the expected solid.

Example 74: (5R)-5-ethyl-9,11-difluore-5-hydroxy-12-phenethyl-4,5,13,15-
tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino|1,2-5]quinoline-
3,15-dione.

The product of Example 18 is treated with 3-phenylpropanal according 1o a procedure
similar 1o Stage 13e in order to produce the expected solid.

Example 75: (SR)-12-decyl-5-ethyl-9,11-difluoro-5-hydroxy-4,5,13,15-
tetrahydro-1H,3H-0xepino|3',4":6,7]indolizino[1,2-b]quinoline-
! 15 3,15-dione.

The product of Example 18 is treated with undecanal according to a procedure similar
to Stage 13e in order to produce the expected solid.

Example 76: (5R)-12-(2-cyclohexylethyl)-5-ethyl-9,11-difluoro-5-hydroxy-
4,5,13,15-tetrahydro-1H,3H-oxepino|3',4':6,7}indolizino[1,2-
] 20 blquinoline-3,15-dione.

The product of Example 18 is treated with 3-cyclohexylpropanal according to a
procedure similar to Stage 13e in order to produce the expected solid.

Example 77: (5R)-12-(3,3-dimethylbutyl)-5-ethyl-9,11-difluoro-5-hydroxy-
4,5,13,15-tetrahydro-1/4,3H-oxepino[3',4':6,7)indolizino{1,2-
b]quinoline-3,15-dione.

The product of Example 18 is treated with 4,4-dimethylpentanal according to a
procedure similar to Stage 13e in order to produce the expected solid.

Example 78:  (5R)-12-chloro-5-ethyl-5-hydroxy-4,5,13,15-tetrahydro-1H,3/H-
oxepino{3',4':6,7)indolizino|1,2-b]quinoline-3,15-dione.
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Stages 1g 10 1 h of the operating method of Example 1 are applied to ethyl 2,4-dichloro-
3-quinolinecarboxylate (obtained according to J. Heterocyclic Chem., 35, 627 (1998).

NMR 'H (DMSO): 0.87 (¢, 3H); 1.85 (g, 2H); 3.07 (d, TH); 3.46 (d, 1H); 5.27 (s, 2H);
5.40 (d, 1H); 5.52 (d, 1H); 6.03 (s, TH); 7.41 (s, 1H); 7.86 (1, TH); 7.97 (1, TH); 8.22 (d,
1H); 8.30 (d, 1H).

Example 79: (SR)-5-ethyl-5-hydroxy-12-hydroxymethyl-4,5,13,15-tetrahydro-
1H,3H-0xepino|3',4":6,7]indolizino[1,2-b]quinocline-3,15-dione.

(5R)-5-ethyl-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-oxepino[3',4":6,7]indolizino[ 1,2-
blquinoline-3,15-dione (obtained according to the procedure described in the PCT
Patent Application WO 97/00876) is treated with methanol according to a procedure
similar to Stage 13e in order to produce the expected solid.

NMR IH (DMSO): 0.87 (t, 3H); 1.85 (q, 2H); 3.08 (d, 1H); 3.44 (d, 1H); 5.19 (d, 2H);
5.38 (m, 3H); 5.52 (d, 1H); 5.80 (m, 1H); 5.98 (s, 1H); 7.38 (s, 1H); 8.15 (m, 1H); 8.23
(m, 1H).

Example 80: (5R)-5-ethyl-9-fluoro-S-hydroxy-12-isobutyl-4,5,13,15-tetrahydro-
1H,3H-oxepino[3',4':6,7]indolizino[1,2-b]quinoline-3,15-dione.

The product of Example 2 is treated with 3-methylbutanal according to a procedure
similar to Stage 13e in order to produce the expected solid.

NMR 'H (DMSO): 0.86 (1, 3H); 0.98 (d, 6H); 1.84 (q, 2H); 2.11 (m, 1H); 3.05 (d, 1H);
20 3.12 (m, 2H); 3.46 (d, 1H); 5.25 (dd, 2H); 5.39 (d, 1H); 5.52 (d, 1H); 6.02 (s, 1H); 7.39
(s, 1H); 7.65 (m, 1H); 7.87 (dd,1H); 8.37 (m, 1H).

Example 81: (SR)-5-ethyl-9-fluoro-5-hydroxy-12-neopentyl-4,5,13,15-
tetrahydro-1H,3H-oxepino|3',4':6,7]indolizino[1,2-b]quinoline-
3,15-dione.

The product of Example 2 is treated with 3,3-dimethylbutanal according to a procedure

similar to Stage 13e in order to produce the expected solid.

NMR 'H (DMSO): 0.86 (t, 3H); 1.01 (s, 9H); 1.84 (g, 2H); 3.05 (d, 1H); 3.22 (m, 2H);
3.46 (d, 1H); 5.26 (dd, 2H); 5.38 (d, 1H); 5.52 (d, 1H); 6.01 (s, 1H); 7.39 (s, 1H); 7.60
(m, 1H); 7.85 (dd, 1H); 8.46 (m, 1H).
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Example 82 (SR)-5-ethyl-9-fluoro-12-(3-fluorophenyl)-S5-hydroxy-4,5,13,15-
tetrahydro-1H,3H-oxepino[3',4":6,7}indolizino|1,2-b]quinoline-
3,15-dione.

2-amino-4-fluorobenzoic acid is treated according to a procedure similar to Stages 11a

5 1o 1lc using 3-fluorophenylmagnesium bromide of Stage 11b, and the resulting amino-
ketone 1s treated according to a procedure similar to Stage 4b. Stages 1f to 1h of the

operating method of Example 1 above are applied to the quinolone obtained.

NMR 1H (DMSO): 0.86 (1, 3H); 1.84 (q, 2H); 3.06 (d, 1H); 3.46 (d, 1H); 5.08 (m, 2H);
5.37 (d, TH); 5.49 (d, 1H); 6.04 (s, 1H); 7.43 (s, 1H); 7.48 (m, 2H); 7.61 (m, 1H); 7.73
10 (m, 1H); 7.83 (m, 1H); 7.97 (m, 1H).

Example 83 (SR)-5-cthyl-9-fluoro-5-hydroxy-12-(4-fluoromethylphenyl)-
: 4,5,13,15-tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino[1,2-
4 b)quinoline-3,15-dione.

2-amino-4-fluorobenzoic acid is treated according to a procedure similar to Stages 11a
15 to Ilc using 4-trifluoromethylphenylmagnesium bromide of Stage 11b, and the
resulting amino-ketone is treated according to a procedure similar to Stage 4b. Stages 1f

to 1h of the operating method of Example 1 above are applied to the quinolone
obtained.

NMR 'H (DMSO): 0.86 (t, 3H); 1.83 (q, 2H); 3.06 (d, 1H); 3.46 (d, 1H); 5.06 (dd, 2H);
‘ 20 5.37(d, 1H); 5.49 (d, 1H); 6.04 (s, 1H); 7.43 (s, 1H); 7.52 (t, 2H); 7.60 (t, 1H); 7.73 (m,
1H); 7.83 (t, 1H); 7.97 (d, 1H)..

Example 84 (S5R)-5-ethyl-9-fluoro-5-hydroxy-12-(4-trifluoromethoxyphenyl)-
4,5,13,15-tetrahydro-1H,3H-oxepino|3',4':6,7]indolizino[1,2-
blquinoline-3,15-dione.

2-amino-4-fluorobenzoic acid is treated according to a procedure similar to Stages 11a
to 1lc using 4-trifluoromethoxyphenylmagnesium bromide of Stage 11b, and the
resulting amino-ketone is treated according to a procedure similar to Stage 4b. Stages 1{
to Ih of the operating method of Example 1 above are applied to the quinolone
obtained.

NMR 'H (DMSO): 0.86 (t, 3H); 1.83 (q, 2H); 3.06 (d, 1H); 3.46 (d, 1H); 5.06 (dd, 2H);
5.37 (d, 1H); 5.49 (d, 1H); 6.03 (s, 1H); 7.43 (s, 1H); 7.59 (m, 1H); 7.68 (m, 2H); 7.81
(m, 1H); 7.97 (d, 1H).
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Example 85 (5R)-12-(4-dimethylaminophenyl)-5-ethyl-9-fluoro-5-hydroxy-
4,5,13,15-tetrahydro-1H,3H-oxepino|3',4':6,7}indolizino|1,2-
blquinoline-3,15-dione.

2-amino-4-fluorobenzoic acid is treated according to a procedure similar to Stages 11a
5 1o 11c using 4-dimethylaminophenylmagnesium bromide of Stage 11b, and the resulting
amino-ketone is treated according o a procedure similar to Stage 4b. Stages 1f 1o 1h of

the operating method of Example 1 above are applied to the quinolone obtained.

R NMR 'H (DMSO): 0.86 (1, 3H); 1.84 (q, 2H); 3.04 (s, 6H); 3.06 (d, 1H); 3.46 (d, 1H);
5.10 (dd, 2H); 5.36 (d, 1H); 5.49 (d, 1H); 6.02 (s, 1H); 6.95 (d, 2H); 7.40 (s, 1H); 7.49
10 (d, 2H); 7.57 (1, 1H); 7.90 (d, 1H); 8.01 (1, TH).

Example 86 (5R)-12-(4-tert-butyl)phenyl)-S-ethyl-9-fluoro-5-hydroxy-
4,5,13,15-tetrahydro-1H,3H-0xepino[3',4':6,7]indolizino{1,2-
blquinoline-3,15-dione.

2-amino-4-fluorobenzoic acid is treated according 1o a procedure similar to Stages 11a
: 15 to llc using 4-tert-butylphenylmagnesium bromide of Stage 11b, and the resulling
amino-ketone is treated according to a procedure similar to Stage 4b. Stages 1fto Th of
the operating method of Example 1 above are applied to the quinolone obtained.

NMR 'H (DMSO): 0.86 (, 3H); 1.40 (s, 9H); 1.85 (q, 2H); 3.05 (d, 1H); 3.47 (d, 1H);
5.08 (dd, 2H); 5.37 (d, 1H); 5.49 (d, 1H); 6.04 (s, 1H); 7.44 (s, 1H); 7.60 (m, 3H); 7.69
20  (d, 2H); 7.89 (m, 1H); 7.96 (m, 1H).

Example 87 (S5R)-5-ethyl-9,11-difluoxro-5-hydroxy-12-propyl-4,5,13,15-
tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino{1,2-b]quinoline-
3,15-dione.

The product of Example 18 is treated with butyraldehyde according to a procedure
similar 10 Stage 13e in order to produce the expected solid.

NMR 'H (DMSO): 0.86 (t, 3H); 1.04 (¢, 3H); 170 (g, 2H): 1.84 (q, 2H); 3.05 (d, 1H);
3.14 (m, 2H); 3.47 (d, 1H); 5.25 (dd, 2H); 5.35 (d, 1H); 5.35 (d, 1H); 5.52 (d, 1H); 6.07
(s, 1H); 7.38 (s, 1H); 7.67 (m, 1H); 7.78 (m, 1H).

Example 88 (5R)-12-(2-ethoxyethyl)-5-ethyl-9,11-difluoroe-5-hydroxy-4,5,13,15-
tetrahydro-1H,3H-oxepino|3',4':6,7}indolizino[1,2-b]quinoline-
3,15-dione.
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The product of Example 18 is treated with 3-ethoxypropanal according to a procedure
similar to Stage 13e in order to produce the expected solid.

NMR ]H (DMSO0): 0.86 (1, 3H); 1.05 (1, 3H); 1.84 (q, 211); 3.07 (d, 1H); 3.43 (m, SH);
3.77 (1, 2H); 5.26 (dd, 2H); 5.39 (d, 1H); 5.52 (d, 1H); 6.03 (s, 1H); 7.39 (s, 1H); 7.67
(m, 1H); 7.79 (dd, 1H).

Example 89 (5R)-5-¢thyl-9,10,11-trifluoro-5-hydroxy-4,5,13,15-tetrahydro-
1H,3H-oxepino|3',4':6,7]indolizino[1,2-b]quinoline-3,15-dione.

' .; The operation is carried out with 3,4,5-trifluoroaniline according to Stages 13a to 13c
4 and the quinolylmethanol thus obtained is treated with (+)-EHHOPD according to the
¥ 10 procedure of Stage 1h in order to obtain the expected product.

NMR 'H (DMSO): 0.87 (1, 3H); 1.83 (q, 2H); 3.07 (d, 1H); 3.45 (d, 1H); 5.26 (s, 2H);
5.39 (d, TH); 5.51 (d, 1H); 6.03 (s, 1H); 7.40 (s, 1H); 8.09 (m, 1H); 8.86 (s, 1H).

,jf Example 90 (5R)-5-ethyl-9-fluoro-5-hydroxy-3,15-dioxo-4,5,13,15-tetrahydro-
{ 1H,3H-o0xepino|3',4':6,7]indolizino[1,2-5]quinolin-10-yl
15 trifluoromethanesulphonate.

] (5R)-5-ethyl-9-fluoro-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-oxepino[3',4":6,7]
] indolizino[1,2-b]quinoline-3,15-dione (28 mg, obtained according to Preparation 20
described in the PCT Patent Application WO 98/28304) in solution in anhydrous DMF
(5 ml) is treated at 0°C with 1.1 equivalent of sodium hydride, then with 1.1 equivalent
20 of N-phenyltrifluorosulphonimide. The reaction medium is maintained under agitation
J ; for 2 hours at ambient temeprature, then poured onto ice-cooled water and extracted
' with ethyl acetate. The organic phase is dried and evaporated then the residue is taken
up in ether and recovered by filiration in order to produce the expected product.

NMR 'H (DMSO): 0.87 (t, 3H); 1.86 (q, 2H); 3.07 (d, 1H); 3.46 (d, 1H); 5.29 (s, 1H);
5.40 (d, 1H); 5.52 (d, 1H); 6.04 (s, 1H); 7.43 (s, 1H); 8.31 (d, 1H); 8.66 (d, 1H); 8.82 (s,
1H).
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i PHARMACOLOGICAL STUDY OF THE PRODUCTS OF THE INVENTION
3 Procedure
- Adenocarcinoma HT29 cells from the human colon are cultured in a single layer at
- B 37°C in a humidified atmosphere containing 95% of air and 5% of CO,, in a modified

s  essential Earle's medium at 4.5 g/l (Gibco, Paisley, United Kingdom); completed with
10% of inactivated foetal calf serum, 2 mM of glutamine, and 50 ug/mi of gentamycin
A (Gibco, Paisley, United Kingdom).

Approximately 2000 cells are seeded with the culture medium above in the wells of a
microplate (96 wells, flat-bottomed) and incubated for 24 hours. Solutions in N,N-
10 dimethyl-acetamide (DMA) of each of the examples of the invention, diluted in the
3 culture medium so that the final concentration of DMA is 0.1% (v/v), are added to the
':j' plate cultures in order to obtain final concentration ranges from 1 x 107 101x10° M,
: and the cells are incubated for 72 hours.

The WSTI staining reagent, (Boehringer Mannheim, Germany) is then added to each
15 well at a {ina] concentration of 9%, and the cells are incubated for 2 hours at 37°C. This
stage allows the mitochondrial dehydrogenase of the living cells to convert WST]I
orange tleirazolium sall into crimson formazan. The resulting stained solutions are

quantified by dual-beam detection (450 and 690 nm) using a multi-cuvetie scanning
spectrophotometer.

20  Resulls

. " The results shown in the following table are expressed in terms of inhibitory
concentration at 50% (IC,,, in nM), accompanied by a confidence interval. The
inhibitory activities of the adenocarcinoma HT29 cell proliferation of the human colon
obtained with the examples of the invention are assessed, these activities being, in an

25 unexpected fashion, superior 1o the activity of the reference compound described in the
PCT Patent Application WO 97/000876 (and corresponding to compound I, in which
Ri=E{,Ry=R3=R4=Rs=H, Rg=H).
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Biological activity
Example
Confidence
IC,, (nM) interval
Reference 30 24-39
2 2.5 1.0-72
5 16 11-23
6 12 9~14
7 13 g8~ 19
9 11 8~15
11 12 721
13 8.5 4-16
15 11 7-17
16 2.1 1.5-2.7
17 5.0 1.7-16
18 2.2 1.4-33
20 8 4.7-15
22 8.6 3-26
. 23 9.5 5-17
;' 24 3.5 23-54
| 33 0.26 0.04-0.65
3 35 0.25
I 58 3.2 1.8-5.3
' 78 5.5 4.2-7.1
80 12 8.5-17
81 6
82 2.7 1.5-4.8
83 1.7 0.6-5
84 8.9 5.2-15
85 13 7-23
87 2.3 1.6-3.4
88 0.85 0.38-7.1
89 8.2 5.1-13
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CLAIMS

1. Compounds of general formula (I4)

in which
R,
R, Ry, R and R,

R,

R,, Rg and R,

m

IA

represents a lower alkyl radical;

represent, independently, a hydrogen atom, a halo or
an —OSO,R ¢ radical;

represents a hydrogen atom, a linear or branched
alkyl radical containing 1 to 12 carbon atoms
optionally substituted by one or more identical or
different halo radicals, lower hydroxy alkyl, lower
alkoxy lower alkyl, cycloalkyl, lower cycloalkyl
alkyl, nitro, halo, (CH,) SiR,R;R¢ radicals, aryl
substituted or non substituted, or lower aryl alkyl
substituted or non substituted, the identical or
different substituent(s) of the aryl groups being
chosen from the following radicals: lower alkyl,
hydroxy, halo, amino, lower alkyl amino, di(lower
alkyl)amino, CF3 or OCFs;

represent, independently, a lower alkyl radical,
represents a lower alkyl radical optionally
substituted by one or more identical or different halo
radicals, or aryl optionally substituted by one or
more identical or different lower alkyl radicals

is an integer comprised between 0 and 6;

AMENDED PAGE
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atoms, -(CH»)mSiR7RgRg or aryl substituted by one or more identical or different

N
1l

5 substituents chosen from the di(lower alkyl)amino or OCFs radicals, and/or
. at least one of the R3, R4 or R radicals represents ~OSO,R p;
or the addition salts of the latter.
2. Compounds according to claim 1, in which R; represents an ethyl radical.

3. Compounds of formula I4 according to claim 2 and corresponding to one of the

™~

J 10 following formulae:

(5R)-5-ethyl-8-fluoro-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

(5R)-5-ethyl-9,10-difluoro-5-hydroxy-12-(2-trimethylsilylethyl)-4,5,13,15-tetrahydro-
1H,3 H-oxepino[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

15 (5R)-5-ethyl-5-hydroxy-12-(2-trimethylsilylethyl)-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

i (5R)-12-decyl-5-ethyl-9-fluoro-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4":6,7]indolizino[1,2-b]quinoline-3,15-dione;

b (5R)-12-decyl-5-ethyl-9,10-difluoro-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-
20  oxepino[3',4"6,7]indolizino[1,2-blquinoline-3,15-dione;

(5R)-12-decyl-5-ethyl-9,11-difluoro-5-hydroxy-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4"6,7]indolizino[1,2-b]quinoline-3,15-dione;

(5R)-5-ethyl-9-fluoro-5-hydroxy-12-(4-trifluoromethoxyphenyl)-4,5,13,15-tetrahydro-
1H,3 H-oxepino[3',4':6,7]indolizino[1,2-b]quinoline-3,15-dione;

25 (5R)-12-(4-dimethylaminophenyl)-5-ethyl-9-fluoro-5-hydroxy-4,5,13,15-tetrahydro-
1H,3H-oxepino[3',4"6,7]indolizino[1,2-b]quinoline-3,15-dione;

(5R)-5-ethyl-9-fluoro-5-hydroxy-3,15-dioxo-4,5,13,15-tetrahydro-1H,3 H-
oxepino[3',4":6,7]indolizino[1,2-b]quinolin-10-yl trifluoromethanesulphonate.

AMENDED PAGE
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