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New tricylic conpounds, a process for their preparation
alNewptrinyifacetripcimlds, & PRARSS FoOMR; R - L i
The present invent b@uﬁpb@ki@hg%ohfélir.&gg)tﬂaﬁ?%Wﬁ'armace"t'ca'
conmpounds, to a process for their prFeparation and to
phar maceuti cal conpositions containing them The
conpounds of the present i nveédti on are new and have
T}(lgr%(e y l.uabl.e pharmacol ogi cal characteristics in the
T s s Sy g o, APOBHREITy it preparaton
a G&h T . Cruci
process | nuerrbr?/oﬁ&gé?/neslc%%%’fg ®-in mai ntaining
ti ssue honeostasis. Apoptotic-type cell death causes

| ogi cal, changes, such as condensation of the
Tfr}lélj E‘ﬁgﬁ%‘{ngbﬁﬁﬂﬁlggwgh YENtym apdewiandiant caly vahepR fmacological
clmratherlficd iA@haF IR L] aspases whi ch cause danmge
to key structural c%%%sggeﬁdgcag “IPREYcel |, so inducing
its 10 di sassenbly and death. Regul ation of the process
ARStEHOPL 0SS 1S C ex and _involves the activation or
?Jéj p?sgg séliro ﬁfoﬁr al%%’\‘?‘g rn%ln ﬁ?ﬁﬂPsa@e Pl erugial physialogicalg ppakinay $mbryo

defGopweid. andtin &laintaiieUlsue IRBYdSWGancer, 2002, 2,
56). Disturbances in apoptoSis are involved in

647-656)
A}&o&mtgﬂﬁp% el odesti esuses Immrﬁlﬂiﬂ&gicﬂp@ﬁh%&i, Sudl$ as %ﬁ@&sgﬁo%d of the

as Par ki nson

Wetih) ativ i seases, suc
O seana %jﬂ ?ﬁ%ﬁ%é?nsan%lgm ﬁ@@&%lephwmage,h aefn as the activation of

di sease,
cagpapasewkich yauste HlaGa@NG) bRy tion apoptosis . .
ggjrq_ol Ee%'i n tcﬁggdgéﬁelﬁ 0|5:nj[o n‘ffotjﬂ? Cg]in%‘é prglucing its

.nl a si gni fi cant
d1s§%s§ﬁ}bﬁre?ng€qqgh§cggﬁagp@gf:%l,e pirtvcelaamﬁx;ﬂobfmis B corfpIeR 85€ frvolves the
ivaiba . di ) iral.infections.
activaiti W?ép%s\éloﬂ ofS@vétal 1? r%c&gla{aa g]iggglihgg pathevags (Gdvg S. ef al., Nature

Accordi ngly, absence o
Repwifeangpl, 2063, @nas 1666). of cancer (Hanahan D. et at.,
Dis@ﬁlblan 9010 109, .57-70). The conpounds of the present

i nventi on, 2RO SIS Biyobvsd biaj prRytamre wathiodogtesp TAcradde®t Robfosis is

ass@€lated OPRK trie@sHo Ny can be used in pathol ogies

.involving a dg? gﬁer?ﬁ@a%%%? %SSng,Qh Ajchrcgson’s dliseaseaplzbeimer’s
dis¢ase 1ane IehagmienConfereiy caaticichbies nﬁetﬁergxe&méﬁ%q BPontosis pl
sighigbah 581 RIS ¥ L9, 2 Compound of for mil & {1y P @
heh pment of cancers and their chemoresistance, in auto-immune

diseases, inflammatory diseases and viral infections. Accordingly, absence of apoptosis is

one of the phenotypic signatures of cancer (Hanahan D. et al., Cell 2000, 100. 5 7-70)
The compounds of the present invention, in addition to being new, have pro-apoptotic
properties that mean they can be used in pathologies involving a defect in apoptosis, such

as, for example, in the treatment of cancer.

The present invention relates more especially to a compound of formula @
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N N X- R3 wherein: Arepresents a5, 6 or
$?nsﬁb2red aromati c or non-aromatic ring which may
contain 1 or 2 hetero atons sel ected from oxygen,
sul phur and nitrogen, it being 5 possible for the
latter to be substituted by a linear or branched A
(Cr-C6)al kyl group, it being‘%nderstood that the ring
so defined cannot contain 2 sul phur atoms or 2 oiygen
atonms and that one of the rRag menbers may be a C=0
group, n and n', mhigg be identical or different,

represent 0, 1 or 2,

represents an aryl or
| i near or branched al kyl &
6 carbon atons, one @

o< n +n' < 4, 10 R3

yl group, X represents a
ain containing from1l to
whi ch_car bon at ons nmay

be repl aced by an oxygenaat om a c%@loalkylene gr oup,

and the other represent

Nyl ene group or SO2 group,

15/ group of formula (I1)

one of the groups R andyR %érresents a hydrogen atom
(

a
-3 RS Y~NH ~SOz R 6 (|f))n,N/ Dt

wherein :

L 4

A represents a 5, 6 or 7-membered aromatic or non-aromatic ring which may
contain 1 or 2 hetero atoms selected from oxygen, sulphur and nitrogen, it being
possible for the latter to be substituted by a linear or branched (Cy-Ce)alkyl group,

it being understood that the ring A so defined cannot contain 2 sulphur atoms or 2

oxygen atoms and that one of the ring members may be a C=0 group,

n and n’, which may be identical or different, represent 0, 1 or 2, where 0 <n+n’ <
4,

R; represents an aryl or heteroaryl group,
X represents a linear or branched alkylene chain containing from 1 to 6 carbon
atoms, one or two of which carbon atoms may be replaced by an oxygen atom, a

cycloalkylene group, an arylene group, a heteroarylene group or SO, group,

one of the groups R; and R, represents a hydrogen atom and the other represents a

group of formula (II) :
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rein : Y represents a C=O or CH2 group, R5
ngrggeﬁts a hydrggen atomin which case R6 represents
a hydrogen atomor a 5 -NR7R 7 or -CH2-NR7R 7 grouF
wherein each of R7 and R 7, which may be identical or
di fferent, independently of t?e other represents a
hydrogen atomor a linear or°branched (G -C6)al ky
group substituted by one or nore aryl, heteroaryl,
aryl oxy, heteroaryl oxy, arylthlo heaﬁroarythLoh
het er ocycl oal kyl or -Nnggi wherein : 0
and R io, which nay éb \ ifferent, are
sel ected from 10 hydrogen,“F2near o nched §H§|
(G -C6)al kyl, linear or branched==- C6) al koxy,
and heteroaryl or * Ro and R 1Q(forn1a saturated or
unsat ur at ed cycllc or bicyclic group which may be

whangiati t uted by a hetero atom sel ected from oxygen,

and s hur, it being understood that one or
Egﬁépg?gﬁﬁ%SF&ﬁégﬁéﬁBéggnWay repr esent ﬁ c;o grp?poﬁSOf
ated,in the definiti
o horarnenar ek ih BB RaSChe Retestius iy draesn wperor

t he NReR o aeth oGHANRR y:gmupl Whelelit RhéH) of 'ITREA R WHRH may be

qg@% 85{' @W 5 or 6 ring nenbers,

nldt r ogal en 158%1 g ¥|°ﬁ @hei %hftfﬁéprem afj ]asldml)gbmgra:n(gh?r a linear
n a

tdsrtel?r?g%: | 5%6238@2 éfmh t her niEr {)}g gh@ &t mr%ﬁﬂ’ﬁ’o]i‘et%i"@dé aryloxy,

Sl-:\eéqﬁary{@@, zfryh]gloshﬁtdeanyhhnb bheterogydodiBylidr LN FOY, 26 aPS Réherein :

- R4 represents a hal ogen
o an OB e B3 RN giabe Gherbieainen e, ae) selected from

Pt ot S AL o o

abo@ad ?SﬂmnmgnrepLefenﬁzuanoS?}gga?{supsagsﬁlih?ggrbgr

2;2@8?9%(0%%?@%#& %ﬂggt% d or unsaturated cyclic or bicyclic group which
may be substituted by a hetero atom selected from oxygen, nitrogen and sulphur, it
being understood that one or more of the ring members may represent a C=0 group
or may be substituted as indicated in the definition of a heterocycloalkyl given
below,

or Rs and Re form with the two carbon atoms carrying them an aromatic or non-

aromatic ring containing 5 or 6 ring members, one nitrogen atom of which being in the

position para to the SO, group, and which may contain in addition to the nitrogen atom

a further nitrogen atom and/or a SO, group, the ring so defined being substituted by an

R7 group as defined above,

- Ry represents a halogen atom or an NO,, Rs, SO,-Ry, linear or branched (C1-Ce)-
alkyl or linear or branched (Ci-Ce)alkoxy group, wherein Rg may have any of the

values of Ry as defined above,

- Ry represents an amino group or a linear or branched (C1-Co)alkyl group optionally

substituted by one or more halogen atoms,

it being understood that :

- "aryl" is understood to mean a phenyl, naphthyl or biphenyl group,
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it being understood that : - "aryl" is understood to

mean a phenyl, naphthyl or bi phenyl group, -4-

“heteroaryl" is understood to mean any nmono- or

bi -cyclic group having at |east one aronatic nplﬁty

and containing from5 to 10 ring nmenbers and whi ch may
contain fromdl to 3 hetero afons sel ected from oxygen

sul phur and nitrogen, such as the groyps_furan, N

t A ogﬁ%’ﬁ‘&rg‘p% yrslegstoqdn dreaplany eyonpy i ldiayelic gloup @hviRg at least one

: i noli ne- . indol enzot hi ophene, )
Ibz ggég?%?ﬂé% Hﬁ)ie Ellg(i;%(g‘g%lﬂ%‘l% #ogn gﬁg lg ’r@g@m@r%and which may contain

1, 4-fiem Zoki Dretam, atoine tseleoeyl ﬁoﬂﬂb%)‘l’ée;l, élﬁglﬂﬂ%?lgalgt?&g%n,t Sich as the

no-_or_bi-cyclic non-aronmatic gt N

ggﬁ?%??ﬁgng’%l“}’ dHophens, %rmi%gllmb@ﬁ% Fa’mmmghlfquhloﬁa?g 1s%%u1nohne,

[ t 0 one _se|lected fromo n. ]
Ul i ey an ol B ARl FeRioditiats s dq-dihycio
to nehengagdiorineo- or bi-cyclic non-aromatic group
conts 'g}@ frg 4 to 10 ring nenbers, it being possible -
for ? %e Oa?c):/lf)?l ﬁ]étlé rLB’élFVFO,Oth@t BEHE By aadtcy | orablebdycléc nfon—arrr(])mauc
cy clgoalpkstntgh@E FForns @ @defo Hﬁ? e}r%egeansdu%ﬁ%ht ut FContdin frro?n 1to3
| to 3 groups selected fro FiRear o AP
(C -?‘@95%14“@45 selogied Goal dxygembslphtitidmchibygea, hydr oxy or
am ol u-ghﬂgar or branched (C -C6)al koxy, 15 _
hydr g&y,aﬂtﬁr Boxy" H PP MG 4y, MEYemer bienolie, ndnkaremetic group
or boaninhedr@alytbabemehefBal kyl . al koxycarbonyl and
hal ogen atons, "arylene", "heteroaryl ene" and _
"cycl oal kyl ene" are understood to nean, respectively,

it tRfhgdotbible!t6t Mk %?ﬁy et oar&)ﬁg]!re%acl)csfgioﬁ%? %}mscggﬁéy:l] greo?lps so defined

above, inserte instea

to iged i fiom2D t6 BSgo0p k1B $rof'Bnear or branched (C:-Colalkvl
B Rybssingod i io and %gd??ion salts thereof &ﬂﬁh é =CoJalky

' | SOMers, A .
optf n%ﬁ%r&é@%@&&ﬁﬁyya hydroxproapmineing araum lisars er bl‘&gblmi (®\eCo)alkoxy,
hydabiey, reagsony] fodlY, RESRLAD! £1iRGT ES..1 here i Goalkyl,
" entione by vy ST nOr A T 1L AEhBr e 6 Coutiy
alkgpgycarbopylhngihatogen atmoisd, sul phuric aci d, phosphoni c
aci d,
- arylene", ‘"heteroarylene" and "cycloalkylene" are understood to mean,

respectively, an aryl, heteroaryl or cycloalkyl group as defined above, inserted

instead of a carbon atom of the alkylene chain,

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically

acceptable acid or base.

Among the pharmaceutically acceptable acids there may be mentioned by way of non-
limiting example hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, camphoric acid, etc...

Among the pharmaceutically acceptable bases there may be mentioned by way of non-
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acetic acid, trifluoroacetic acid, lactic acid, pyruvic
acid, malonic acid, succinic acid, 25 glutaric acid,

funaric acid, tartaric acid, maleic acid, citric acid,
ascorbic acid, oxalic acid, nethanesul phonic acid,
canphoric acid, etc... Anong the pharmaceutically

accept abl e bases there may be’nmenti oned by way of non
H-S: Iiniting exanpl e sodi um hydroxi de, potassium

T tesreee 1adiur byt dsepotassitm tytinoiide tivthyl@hie; tel-butylamine,
et@dvant ageously represents a C=0O group. The preferred

value for n and n" is 1. 5 The preferred R4 groups are

the groups NO2 and SQ2CF3. The preferred X-R3 groups

are the | ,1'-bi phenyl]-2-yl)nmethyl groups optionally
Yéﬁ@&%ﬁ@ﬁééﬁreﬂfﬁsﬁﬁéa&:%@gr oups sel ected from

hal ogen, cyano, am no, am nonethyl and

trifluoromethyl. R5 preferably represents a hydrogen
Themseferradvathe foymefdny’ éd1.R7 groups are the groups

1- (N, N-di net hyl ar ni no) - 4- (phenyl sul phanyl ) - but an- 3-yl

and 1- (NR]oR i 0)-4-(phenyl sul phanyl) -butan-3-yl, R10

Thapeeftird ORD@Iolgs Sk gllagllgs Nb?ﬁ%(d §8§,@ a saturated or

unsaturated cyclic or cychic group optionally
substituted by a hetero atom sel ected from oxygen,

i ¢h_sul phur. R 7 advantageously represents a
ThEy.B{eg%gé%i g?g{ﬁq gfcp S & eﬂtﬁ’ 2? o} rkéQpeAy]dTQOﬂkjnq:t:l;ylt tezogrsowptionally
sulgstijuted by bne d 13;5re1\@6ﬁpses%l%%%d%véﬁf gnﬁfogg%'c%r?o'] ta{n%]o, ragllil%lggthyl and

triﬁt%rgnqg%glgnds of formula (1)

Rs preferably represents a hydrogen atom.

The preferred R; groups are the groups 1-(N,N—dimethylamino)—4—(phenylsulphanyl)-
butan-3-yl and 1—(NR1oR’1o)—4-(phenylsulphanyl)—butan-3-yl, Rio and R’y being such that
they form a saturated or unsaturated cyclic or bicyclic group optionally substituted by a

hetero atom selected from oxygen, nitrogen and sulphur.

R’7 advantageously represents a hydrogen atom.

The preferred A group is the group

()11 ])n' j

| |

More especially, the invention relates to compounds of formula (I) which are :
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N-(f yrazino [ 1,2-a] quinol in-8-yl } carbonyl)-4-(f
(1 R-3-(dinethyl am no)-1- [(phenyl -
sul phanyl ) net hyl ] pr opyl }
am no) - 3- nltrobenzenﬁfglghfganlde

3 4' -c
:\L(él(gﬁgn;?l)] 2[§/1) nmet hyl ] - 2, '36ﬂr 4a, 5, 6- hexahydr o- II—I;]I 5
pyrazin U|noI|n 8-yl }carbonyl)-4-({(1R)-3-(di ne

LEY'%“““?’S Rﬁfﬂ(“f’“‘é‘“’“’ A ey 1 e Bk oo
8{}2% f[Fn% @[“é?eﬂ?caf onyl)-4-({(1&)-3-(dimethylamino)-1-[(phenyl-
N ({sél%&ﬂ)mahwﬁo Pl it Rslkedbenbl RORRHddifag! ) Mt Y1 ]

4 4a, 5 exa

pf/r a{\é {{MR)Z:)’T&@C{QMGCQ -[Int'®ighehyld- @ finnsthy]-3;34, 114 9:641exah C?fdro 1H-
{ [ 2+ p(ypﬂﬁfb‘ﬁ $ ‘H](ﬁ%ﬂn&}h &-y‘i}cgrb]onyl?T (?? 18e?:n(Zd?lggt%l}lfllaglugor}alrrl[(phenyl

I\I- ( {s(ll@h&y@méihilhﬁop}ﬂ;ﬂlﬁbhﬁz Bqﬁit}obeméﬁgﬁﬂyﬂdna%l%lglgeﬁhugro]acetate
2,3,4,4a, 5, 6- hexah

oYr é\é({ﬁ%ﬁ%@ﬁ £q4qalitlntﬂ ilnL'-®lmk¥ﬁ§%BQ0ﬁlyéthyl]3\2m 4,456 h{exahydro 1H-
hyd?j l:lsij laﬁ)(ﬂﬂl%im) § B)é 1]bon}%n3 -ni rc? ?Ln{z[,’(ze regl?elljlly sﬂl?)ggrgl)eshyl]-

m&as 3 ghilder o-[ 1, 1' - bi phenyl ] -4-yl ) net hyl ] -
N ({a b&)zg %igf(pglr?ndro I H pyrazi no
['l ;V @{fﬁmtﬁ [(#* @119110}[1 I'-biphenyl]- 3-yl)methy1] -2,3,4,4a,5,6-hexahydro-1H-

b i)

car poaronSs Pl e R RO S D Dt by ety
(4aanm)o}aer{ze14esumbmﬂrdkIhyaroclnbﬁ&enyl] 4-y])methyl]-2, 3,
hexah¥dro

pyrg’z(?ﬁ‘a{? ) 3- W ileret[i At Blpymy&]aﬁyomemyusz Bjdidags, 4héia%yaﬁ 1H-

Eegﬁgg%ﬂlo a;”é{ q)amo% t133@1]}car yli)béa firod. Sf{tJZ &hglrll}?lsulphanyl)ethyl]
ydr

l\l—{{il(lma}a’pdﬁ)zelﬁas(ﬂﬁahmhamlbe phenyl ] -2-yhnethyl)-2,3,4,4a,5,6

pyrgi?éﬁ‘% %)i“ Léj‘ q”%} el 1A -pharyBed-Hmettiyi142,8 443 B)6-Bexladli de- 1 £

| me
A o AL,
N- {e{tbylmuﬂgt}b}:n@e{rieslllphdnaﬂhdﬁ‘ﬂy;}d}oo%idftcféﬁg | Iyn) 8-yi1 carbon
i }ﬁ?ﬂéz’;@{ﬁ p'@ P )§1$I§W]é£mmlh@ﬁ414a Tepbetylno 15
sul Bhamd) DBl ﬁﬁﬁhlﬂ% QR é@%{ﬁ% A4 B Ee oS P ([)(phenyl
de bi s(hy droc [ oride)

N {SﬂJ(phg]SFk)mahﬂlplbpﬂZmhbﬁmawlﬁol?enﬁerfésﬂﬁh&aﬁnﬁ@x ahydro-1H

cn Taf RSB ooy 2svimethoiv-2 442, phemphdwt pipany |

et ykdzAM0] NO)AGNAERLS-y1]carbonyl}-4- -({(1R)-3-(dimethylamino)-1-[(phenyl-
sulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide bis(hydrochloride),

e N-{ [(4aS,R)-3-(2-benzy1benzy1)-2,3,4,4a,5,6-hexahydro- 1H-pyrazino[1,2-a]-
quinolin-8-yl]carbonyl}-3-nitro-4- {[2-(phenylsulphanyl)ethylJamino }benzene-
sulphonamide,

. N—{[(4aS,R)—3-(2-benzylbenzyl)-2,3,4,4a,5,6-hexahydro—lH—pyrazino[1,2-a]—
quinolin-8-yl]jcarbonyl}-3-nitro-4- { [2-(phenylsulphanyl)ethylJamino }benzene-
sulphonamide hydrochloride,

® 3-nitro-N-({(4aS,R)-3-[2- -(2-phenylethyl)benzyl]-2,3,4,4a,5,6- -hexahydro-1H-
pyrazino[1,2-a]quinolin- 8-yl}carbony1)-4-{[2-(phenylsulphanyl)ethyl]amino}-
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honanide
SI<IE“{ F(4aS R) - 3- (2- benzyl benzyl ) - 2, 3, 4, 4a, 5, 6- hexahydr o- |
H pyrazino[ 1, 2-a] - quinolin-8-yl]carbonyl}
-3-nitro-4-1[ 2- (phenyl ﬁlul phgnyl )ethyl]am no } benzene-
sul phonam de hydrochl ori de

gol rltfo N-({(4aS>I;) 3-[2-(2- ?[Tenyl et hyl) benzyl]-2, 3, 4,
4a, - hexahydro-| H pyrazino[ 1, 2-a] qui nolin-8-yl}

car 156811119 omamideyhenyl sul phanyl ) et hyl ] ani no} - 7-

N (CCAR RESIPE e 01 Lmhons U ey )28 gt e cbycto 117
c caf bony )3 2%?‘?2“%{ et

eaﬂ?é WAyt 4 ch]Iéu re5 phen | )rnethyl]-
ikt TG EL Pinotsgy Bt Rbmpitan 2% 44 5 Shexahyro-1
qui pytazinoBt, y-la:ﬂqumohn- gl}carbonyl) 3-n1tr?) a[IQ Phenioxyethyl)ammo]-

car -3-nito- 4 [( phenoxyet hy
beng’ﬁ'ﬂ%@ 453 nams e| rnet hyl) 4,4a, 5, 6-h
g( 22‘3 ﬂi ngrlaz I &gnﬁ%ﬂémsﬁhéb %f*ﬁﬁﬁsﬁ lyq?qahszﬁﬂdﬁymazmo-
-3 -[thcnflqmﬂelu{ 8-@1]6@5615\5)1}-9[&9314)@ )ﬁﬁ?ﬁﬂ‘a?m%g)]benzene—
sul amde, 4-[(2- anlllnoethy
[(45‘%&?‘”@“{1 €1, 1' - bi phenyl ] -2-yl rrFt hyl ) - |2] gafbgﬁ I5 6-
i
R Bl St O pendis oy i) 13,4405,
1' - bexghgdrpk 15 aywzmamw Jquincindg-§ReatbbliyIes ARV MRz Ll PYT 2

zi no

[1, ?Jléﬁ‘ﬁ’&%‘éﬂal n-8-yl ] carbonyl } - 4-{[ 3- (d| met hyl ami no) pro
4 M{%C‘Kﬁ@ I]\g 4?5” E}ngr}gfl]) 2- yﬁn(ptﬁyl% zaﬂ ,4a,5 6-h_e§(aﬁydlrc§ lg]-pyrazmo-

Rpe ? [ZfQZEE';mw 1] darb&iyp}her{yjz lcg]%‘etﬂly%@%)lpg p%?]fz é)héﬁ%ls?lphanyl)

hengFf‘%m’PBmé{ {ﬁgh%égggﬁ%ylphwlpg [ 2- (phenyl sul phanyl )

et hyl {][@IHS, W?-}B» (%I, i ﬁlf)l%h?fﬁ- - Iene%)ﬁslgg,a&a, rfl%gegh%%lpc! (l)IrJI-p%?azmo—

[1,2-a]quinolin-8-y1] carbonyl}-4-{ [3-(dimethylamino)propyl] [2-(phenylsulphanyl)-
ethylJamino} -3-nitrobenzenesulphonamide hydrochloride,

* N-({(4aS,R)-3-[(4'-chloro-[1,1 -biphenyl]-2-yl)methyl]-2,3,4,4a,5 ,0-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-{[3 -(dimethylamino)propyl] amino}-3-
nitrobenzenesulphonamide,

* N-({(4aS,R)-3-[(4-chloro-[1,1 -biphenyl]-2-yl)methyl]-2,3 »4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-y1} carbonyl)benzenesulphonamide,

o 4-{ [(2-aminoethyl)(2—phenylethyl)amino]methyl} -N-({(4aS,R)-3-[(4'-chloro-[1,1'-
biphenyl]-2-yDmethyl]-2,3,4,4a,5 ,6-hexahydro-1H-pyrazino[1 ,2-a]quinolin-8-y]} -
carbonyl)benzenesulphonamide,

e 4-{ [(2-aminoethyl)(2-phenylethyl)amino]methyl} -N-({(4aS,R)-3-[(4'-chloro-[1,1'-
biphenyl]-2-yl)methyl]-2,3,4,4a,5 ,6-hexahydro-1H-pyrazino[ 1 »2-alquinolin-8-yl}-
carbonyl)benzenesulphonamide tris(trifluoroacetate),

* N-({(4aS,R)-3-[(4'-chloro-[1,1 -biphenyl]-2-yl)methyl]-2,3,4,4a,5 ,6-hexahydro-1H-
pyrazino[1,2-a] quinolin-7-yl}carbonyl)-4-({( 1R)-3-(dimethylamino)-1- [(phenyl-
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ﬁf({(4aSR)-3-[(4'-chIoro-[I,I'-biphenyl]-2-y1)nethy|]-2
, 3,4, 4x, 5, 6- hexahydro-1 H pyrazi no[

1, 2-a] quinolin-8-yl} carbonyl)-4-1[3

- (di met hyl ari no) propyl ] ar ni no} - 3-

ni tr obenzenesul phonar ni de, (f

chloro-[1,1" -bi phenyl]-2-y1)nmethyl]-2, 3,
242)%11@1611}4&3 %{hy]&{prgpylﬂnplglmo) -3-nitrobenzenesulphonamide,

P 3 188, R 73 A ) iy 5 4o b peniyedro ] Hop araino-
4- i[[az-@qmgﬁl}igg%)céamayswtmmmmeﬁ@lﬁw bbbt Rnyr-
bi pH’é?’ié/ﬁgl PIQPX”’")%9£T§TII]IU®eBZwemdplﬁqrﬁrﬂMahydr o- | H pyr azi
o Do LSRR Tibhcibyd@.3 4etabyaropyrazino1 2-alindol. 81}
[ ( anzrbbnyieetﬁhW()R)% Pcﬂﬁiéﬂiy%ﬁ)ib% WFE'H&HIEI nﬁa&%ﬁ)}}fe@ggp%px
3 [(4 hl or o- [ bi phenyl

énﬂ@§ lﬂﬁnﬁwh&wa@nmb [ 1, 2-a] quino lin-8-yl }
t T S( f[? (Iﬁ) E%ﬂr% &f]e{]gﬁ tﬁ’ﬁ??i@ Zg—tetrahydropyrazmo[l 2- a]mcllol -8-yl]-
G Stttk b AT
car B’é‘ﬁ%ﬂ,)%’lzl‘tr(’ ?‘@R}%B]P@dnmlﬂhivisﬁmdm}ﬂohdﬂ phenyl -8-
S'ul %Qg ﬂ)r']:éﬁlﬁog ﬁggbﬁ IS H&HF‘FO#%IH‘F@@] 1,38,4-tetrahydropyrazino[1,2-a]-
{ [ ( maRﬁ—yli}O@fbbnﬂd)-élbd{Phl@n%tdm%ﬂ%'mh@)yi )}cpﬁf,]'iﬂs‘{gp‘k@ g\}?}f&&]_
xah dr o- razi no 2-a] quinolin

% VH& §B§&HHEPHVP&Wﬁﬁb&DmHPQQhenyIsrlﬁhﬁgﬁ:ée .

esul pho

L’F{e R R e D ARG T 5 sy dropeyinoshg--
raZ]élldOI 8—yp}cal]blonﬁly“‘@(md)ll3'r;1(361tllﬁ§‘tlhglél1lnr1]ncs) 1-[(phenylsulphanyl)methyl]-
car bon

I (%rﬁg%l; %@moé-l{:famgpyq%fzwplpb@wydc} bls(hydrochlorlde)

am Nq%g@aﬁkgﬁgﬁg ﬁ?@gﬂ Poh ]cﬁegl)lget@yg 1523 Ashy@pdsyateydro-

§|a ?@g{raZlQO[é]Z an]dudol-B W}dagil’orfrlg?h‘l ?{élrﬁ)n% )(dufle‘fh é)amelﬁgﬂ 1- quphﬁ g

1) e %F%’%PS@ ]?IOP a%‘iﬁoﬁ@)m obgnzensiselphenraside, phonam de

Ri SNJS{’(V[Z‘ER):@J[QT hlgir%)oo 1,1' {zlplben%lljl -2- rX}PI?etEY];’j;)%ﬁ?1916Ihe}a12"d39'4]{‘

13 amohlm} 1 Readjonyl)d gl t B3 dimethylamino henyl-

Cta?:é]iim)mzﬁﬁ; proz)ylglijj%tnri],écl)bae%zenl]g)suléhcgn(agﬁg: y S)Ld IL amy
N-({(4aR)-3-[(4'-chloro-[1,1' -blphenyl]-2-y1)methyl]-2,3,4,4a,5,6-hexahydro-lH-
pyrazino[l,2-a]quinolin—8-yl}carbonyl)—4-({(1R)—3—(dimethy1amino)—1-[(pheny1—
sulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide bisthydrochloride),

. N—({(4aS)—3-[(4’—ch10r0-[1 ,1 '—biphenyl]—2—yl)methyl]-2,3 4,4a,5,6-hexahydro-1H-
pyrazino[l,2-a]quinolin—8-yl}carbonyl)-4-({(1R)-3-(dimethylamino)-1-[(phenyl-
sulphanyl)methyl]propyl}amino)—3-nitrobenzenesulphonamide,

e N-({ (4aS5)-3-[(4'-chloro-[1,1 '-biphenyl]—2-yl)methyl]—2,3,4,4a,5,6-hexahydro- 1H-
pyrazino[1,2-a]quinolin-8-y1} carbonyl)-4-({( 1R)-3-(dimethylamino)-1- [(phenyl-
sulphanyl)methyl]propyl}amino) -3-nitrobenzenesulphonamide bis(hydrochloride),

* N-{[(4aS)-3-([1,1"-biphenyl]-2- -ylmethyl)-2,3,4,4a,5,6- -hexahydro-1H-pyrazino[1,2-
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ropyl ) am no) - 3- ni t robenzenesul phonam de,
ﬂ-(?g-%(4'-chloro-[l,l'-biphenyl]-2-y|)nethyl]-1,2,3,4-
t et rahydropyrazi no[ 1, 2-a]- 15 _ _

i ndol - é yl }carbonyl ) -4- ({(1R) - 3-(di net hyl am no) - 1-[ ( phe
nyl sul phanyl ) met hyl ] -

p¥opy|fan1no) 3- n|trobenzenes%rphonan1de
bls(qydrochlorlde

N ( {¢IHemelinB-yiloprbonyld -6i(bR)-1-(dimetiiyiineiny)- 1-{@hyhy1smpiun)-
p)ll r 51121?%10 %rlagylg%gﬁlgg% %HX]?P}%S?GBB]HWI)&‘WCI? »{ ( 1|R) 3- (di met hy
| &mMQI(‘*hS)H -phanyiphesyll Q%ﬁﬂh}rﬂ? 3y 42%8 r6olpé§(ahy}dro 1H-pyrazino[1,2-

3-ni trobenzenesul phonam

N- ( {‘821%1@ HBS[Y(l]&atb@m’lér‘bG{KlR)ﬂ -(diimpthetyitiho)2t- y@h&gﬂﬁ%;bﬂanfl)
razino al.qui nol i n

car B S BB B phepipride),

sell d“é[(%li)@(['l%" bﬁih@ﬁ’%L %}yﬁlgﬁtgﬁ) -2,3,4,4a,5,6-hexahydro-1 H-pyrazino-

nzene
R&iﬂﬂ‘%y 2 ‘eyl]@ﬁllb@flﬂ} F41({11R)b3 (Ihmﬂﬂlly]aiﬂno’}l-'r@héwﬂmﬁaaanyl)

3 4nﬁ§h IQAQ?%?ﬁ%gf% s be razH (% al qui no :n gsy

car bony di e(“ﬁ%&?‘d-nﬁ’é‘} 1- [ (pheny

stil phae R bi@h@riw 23haaYn3; i bk OBANZERGR L PRonAM,

hi
N (£ LR 5 e bh) (0 - lvmap ln2n ) Tehbngldtghansi

gyf%o OA}@E%?Q%I ol h b §OXAn P RhopAYde trs(hydrorhlotdq)di me
thyWaff(%R)B €[ ﬂpbiw:hyq -SUARALHRAYH I BY 5l R ard-1 1

b ph
N ( Pyl o ?n”oilﬁr”&??ﬁcqrbfnr}?}m&npnemwn eyt phAng k1)

SyfgéﬁﬁgFﬁugﬁﬁa |no?|EL8 yl }carbonyl)-4-({(1R)-3-(di ne

t'hlywﬁszmm o opyl o )52 RT B2 et bRk 12
su 13 Lﬁglér%eﬁ%}qoﬁg)gp yl}carbonyl) 4-{(1R)-3- (dnnethylamlno) 1- E[S(p}éenh yl-
-2,3,4,4

gl;(g %ﬂ}ﬂi&?{)ﬁfeﬁh&?gﬂoﬁ)%& Hgﬁ‘%léi]r %1‘7‘\/ quﬁ thladlgzvp-ﬂ sulphonamide
car iﬁ@¢m@e Vi (1 henyl sul phany

o i ettty Lty Shwﬁwame@uupamnmswehexahydlo L5
N- {ﬂ}&ﬂﬂﬁ)[‘lz&]hl}lg?}lﬁkg'ﬁ;&%%dn}yl) Q%%Rﬁg&iyﬁqlgmﬁno% 1- [(phenyl
gg?%‘éﬂ’}ﬁ}@me@%ﬂpmpyl} 4H-1 »2, 4( B(;]nezr(]);hllasd&ellzrgnﬁa’{:] >s/1|11;3h05na1n1de 1,1-dioxide,
&e?ﬁﬁﬁ é (A ?h?ﬁraﬁié -hiRhe B LA 2l pha st 6e0a-hexa-
bi Hydyshyeeiopr,d8hdol- -8-y1} carbonyl)-4-({(1R)-3- -(dimethylamino)-1-

[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide
bishydrochloride,

* N-({(10ap)-2-[(4'-chloro-[1,1 -biphenyl]-2-yl)methyl]-1,2,3,4,10,10a-
hexahydropyrazino[ 1 »2-a]indol-8-y1} carbonyl)-4-({(1R)-3 -(dimethylamino)-1-

[(phenylsulphanyl)methyl]propyl}amino)-3 -nitrobenzenesulphonamide
bishydrochloride,

hexahydropyrazino[1,2- a]mdol -8-yl} carbonyl)- 4-({(1R)-3-(4-m01phohnyl)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3 -nitrobenzenesulphonamide
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N-{[(4aR)-3-([1,]"'-biphenyl]-2-ylnmethyl)-2,3,4,4a,5,6-h
F)l(agyg]r gu: rl—]lg)lp?/:]agl ;(1)] carbonyl }-4- ({(1R) - 3- (di g;et gyl amn
o LEremprsn) e vons

N-{[(4aR)-3-([],!" - bi phenyl I 19 "yvhnet hyl ) -2, 3,4, 4a,5, 6-h
F)l(az lg}ryglalvﬁﬂpyd;aél ;Io] c;(r)bonyl } 4- ({(1R) - 3- (di et hyl ani n

g}n lnlgg( S&}Yﬁ i@eﬁggﬁ’yﬂg ng‘tﬁ ég’rlﬁli%@(lh)wr%h@ dba-de) ,

N- { [l(eékalﬁng)pﬁalel&{l lz-a]hidahﬁfm[chﬂ%gy g%“{j?ﬂér}’? %m@i’;%o]lmyl? -
5, 6- dro azi no

car py UIPbanyllﬂmqﬂédhﬂrol{ylImlﬁ@hMﬂlﬂwbmbﬂl@MEﬁlﬁﬁd?))_(/l]l)enzene

d
il—m( ?‘?1 m}?ﬁgﬁg%ﬁw&rgh@%am [(1e 1 b| phenyl ]-2-y1l) met hyl] -
oy ari ot T 32{“3]9%“3‘?‘%%??% D35 dimet-syclohenensd ety
hyl % 89> D-lnxghedvgt LA Bmpha[ﬂyﬂ bl]ﬂlﬁiﬂ@yihigpﬂimyliongl] A-({(1R)-3-(4-

}i i ngtnﬂhcngmgﬂ)ol' ?(lﬁ'h&iﬁsu%han{’%metﬂyﬂdrlog}zfll} QI%mZ)) %u[l(trlﬂ?lgfol;rllletfyl)

N- ({S(lmh@l}ﬂ?)beﬁze[néélﬂplgdmla@llﬁdb1{131184&6&1109@1% nyl]-2-yl)methyl]-
6-h ro-

pyr VAl (f{@{a% eé%p rapheigdy b Setimbtny il Yoy dloh &k 1- B eihyBL

ool A SAT-bBRRR Yy rainar 3-ahndoleioyDe bt -3k
I phOWhOdimym llE(ﬁh@Wlsﬁiﬁxhanyl?methylg)pro yl}aim]no§3 J tglﬁg?rmqe}hyi)

N(% 1&19%@3%%4 heselh Q’lﬁg«l{a?%%ém opﬁ?g a]i ndol - 8-yi }

Gar NOEM’ )S??J 4: {&i{%ﬁl r&ﬁ‘é{j ;; &)é?ﬁ?hl Uil 2,3.4.4a5.6- -hexahydro-1H-
gﬁnpggyzllag[ril,zeamma?mm ma)ggmgqm (J§ }Q)BQJ%W%%?% | de,

chl or o- i phenyl ] hyl ] -
ezPy Pi’ﬁ’é&l lﬁf‘etkéiﬂ%y &ﬁ?ﬁ’&i‘ﬁﬂb{rqbezzajesmiﬂhxtnaﬂn&é }
carﬁm@dlto):hllﬂ)nﬁé( 1|Rg 3t g 3: ]ﬂgﬁ 23&;’1}{“ no) - 1-
h u anyl ) ne
am NSI)?Z/ a?eth[(‘bbmnKeﬁemdr Dm'ampﬂl&lyl]b)_ §1)y1g{h9,ﬁry) ) gllélgyrﬁ 30

NA %&31%%3 f%ggrﬁ@;agﬂ%;ﬁlﬁy}ohﬁ &g} faqﬁgrwl)aé}{ f(@8)-38-yl } '

car(ﬂnﬁmhylaﬂmic{)(ﬂ[(Bier%ls(lfphhﬁ‘ﬁ&%{ﬁh BRby1} dino)-3-nitro-
benzenesulphonamide trihydro chloride,

* N-[((4aR)-3-{[4-(aminom ethyl)-4'-chloro-[1,1 -biphenyl]-2-ylmethyl} -
2,3,4,4a,5,6-hexahydro-1H-pyrazino [1,2-a] quinolin-8-yl)carbonyl]-4-({ (1R)-3-
(dimethylamino)-1- [(phenylsulphanyl)methyl] propyl}amino)-3-nitrobenzene-
sulphonamide trihydrochloride,

* N-[((4aR)-3-{[3’-fluoro-4'-chloro- [1,1 -biphenyl]-2-yl]methyl}-2,3,4,4a,5 ,0-
hexahydro-1H-pyrazino[1 ,2-a]quinolin-8-yl)carbonyl] ~4-({(1R)-3-
(dimethylamino)-1- [(phenylsulphanyl)methy]] propyl}amino)-3-nitrobenzene-
sulphonamide bishydrochloride,

* N-[((4aR)-3-{ [4'-(trifluoromethyl)-[1,1 -biphenyl]-2-yl]methyl}-2,3 4,4a,5,6-
hexahydro-1H-pyrazino[1 »2-a]quinolin-8-yl)carbonyl] -4-({(1R)-3-
(dimethylamino)-1- [(phenylsulphanyl)methyl]propyl} amino)-3-nitro-
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henyl sul phany]) met hyl ] propyl }
g%?no)-B-nitrobenzenesulphonan1de - 10-

bi shydrochl ori de,
N—({{lOaa)-Z-{(4‘-chloro-[l 1' - bi phenyl ] - 2- yl)nethyl]-l
, 2,3,4,10, 1Ca- hexahydropyraﬁlno[l 2-a]indol -8-yl}
car bonyl) - 4- ({(1R) 3 g4|?0rp b{inyl) 1-
| sul_phanyl ) net hyl ] propy
[(pﬁﬁ?g egesyl g@ﬁ@ tshdraghlosidephonyl ] benzene- 5

N PLIADSE P SRR S BNy et At ey

Xenﬁlfﬁl}lhio'[fﬁ?hﬂdu}molm- —yl)carbonyl] 4- (% Ri -3{dimethylamino)-1o
2,3,4,4a,5, 6-hexah pyrazi nof ]? 8-yl)
car [gg’ﬁﬁlil}j § apy@mf%i‘lg'l]pzppyl}ammo) 3-mtrobenzenesulphonamlde

norgng&aﬁ?ﬁ%Pg?[(phenylsuIphanyl)nethyl]propyl }

am no) 'l uor onet hyl)

sul ph@{r@%@)bﬂermar@s&ﬁmhmar-suy%e&yﬁwaqg% éh )%ﬁydrfl)q de
10af {[2-(4-chl orophenyl) I

ohe§2 Zlf[“’krli) ERA1m-8- 11}231‘9014}’1}@ (i(1®~3l=(dnn¢thplamﬁ1w)a2| no[

5 @%?W%IS@%?"F%%‘M%B b ety Fr g

@Bofllomdd, | uor onet hy]) -
am hopyBof honan1de bi shydrochl ori de,

I
X1 Ry @% 2010 bl GPiB TR L Dyt 29 a2, 1 -
4yf§¥?ﬁgfq gﬁ?ﬁ§ﬁﬁ%&§b‘P?%%#ﬁ%ﬁb?#44nT?%%ﬂyd&1(d.ne
t hy[(thinfﬁ@)phanylplﬁﬂhp]ﬂmbﬁﬂ'} phRY. B)rﬁ@@&eaxédegﬁlpuéna}mde
it tobenzenesul phonam de trihydrochloride,
?@W‘%q‘é A4-amino-4' -cliloro-[1,1' -bi phenyl ]-2-yl)m
Qtl hbzd(]éf%ﬁ?ﬁ A[I(flﬁhg’“ﬁ ARSI VIR R IS 4566 hexahydro 1H-
(dI mﬂiw[érﬁ'm]@l)lmﬁh{l@pﬁimlbcﬁiﬂ)ph TYR)- %4 VI IR RRY
Iphonan1de tri hydroch orlde
%S“ii’i’fltyi)‘?‘%ﬁ{a?w&mmp) -3 [(t@ﬂu@pmethyl)sulpmm]e nyl
- Zaeyﬂzmmamamlae&sﬂydf}@c@ Bexahydr o- I H pyrazino [
1, 2- a%@;lnolln 8-yl)carbonyl]-4-({(1 R -3-

e di Ne{ G Rxp ﬂ(mmom [ PrphengiHonyiaythy Rt 3w ki, Bl60RYhi b N A

0) p@r'ﬂlﬁc{ [? Bear} qumolm— -yl}carbonyl)-4-({(1R)-3-(4- -methyl-1-piperazinyl)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide
bishydrochloride,

e N-({(4aR)-3-[(4"-chloro-[1,1 -biphenyl]-2-yl)methyl]-2,3,4,4a,5 ,0-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-y1} carbonyl)-4-({(1R)-3-(1-piperidyl)-1-
[(phenylsulphanyl)methy]] propyl}amino)-3-nitrobenzenesulphonamide
bishydrochloride,

e N-({(4aR)-3-[(4"-chloro-[1,1 -biphenyl]-2-yl)methyl]-2,3,4,4a,5 ,0-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-y1} carbonyl)-4-({(1R)-3-(1 -pyrrolidinyl)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide
bishydrochloride,

e N-({(4aR)-3-[(4'-chloro-[1,1 -biphenyl]-2-yl)methyl]-2,3,4,4a,5 ,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(3,6-dihydro-1 (2H)-pyridyl)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide



25 sul phonam de tri hydrochl ori de, _

l\l—[((4gR)-3-{[3' -fluoro-4'-chloro-[I,1"-biphenyl]-2-yl]

met hyl }-2, 3, 4, 4a, 5, 6- _ _

hexaﬁy%ﬂro | H pyrazi no[ 1, 2- a] qui nol i n- 8-yl ) carbonyl ] -4-(
1R) - 3-

E((jl r%et hyl am no) - 1- [ ( pheny] sﬂlizphanyl ) met hyl ] propyl)

ri)ogh g mhlt rcc)lbenzene sul phonam de bi shydrochl ori de,
ydrochloride

bi phenyl
?ﬁ&“ﬁ?@@ﬁ&“ﬁhlg& U R i bS8 vy -1
2- alpycpuimodl Lz uis o e 8- yb}%flﬂol}ﬁrb ﬁa(f] {1|1§)|1n3e {i ﬁ% dnyD):1{(phenyl-
( o gﬁgpﬂé@q}?&gﬂ]&m&ﬁ&%ﬁhzsﬁ O%’lmlmldﬁionalmde bishydrochloride,

b& S'N’g{g@&@ ff(‘ﬁd&p?m 1hy1 %g?l}g]o’g y»g[u il g@,@%@p@ﬂxﬁydro 1H-

r @maﬂﬂ{o[l 2-a]quinolin-8-yl}carbonyl)-4- -({(1R)-3-~((1R,55)-3-azabicyclo
py 1‘ ({i iR) g: dg)rre% 1487 n

:[? ]l @ﬁiﬂ%@%ﬁf & CaL;%%g& nqt]pylﬂmyp}}l}ammo) 3-n1trobenzene—

honam de 5 bi shydrochl ori de,
m
ﬁl—({lg gR)aﬂngggfzﬁllﬁg&ggr?&regodl oxol - 5-yl ) benzyl] -2, 3, 4, 4a,

5' 6S¢rhwaWd{(0aR)H§ -[(@y-ctaatonE, 1’ blphenyli -2- f/Rgmethyllthét

1 b I 4-( am n
ﬁe"%’%‘ﬁ lrfﬁpn ik L%qpﬁ%} W}@mm}l) -4-({(1R)-3-
am (tﬁmeﬁlymlﬁlﬁa)bﬁrp@ﬁ&%a UL RRRRFHRAS RS HY S5 or T de,

- l]-2,
N- w&R)zeBequipHonahider o- [ 1, 1' - bi phenyl ] - 2- y1) net hy

3, Sjugfa, ?,)6- hexahydro-| H pyrazino[ 1, 2-a] qui nolin-8-yl}
carbonyl)-4-({(1R)-3-(4-norpholinyl)-1 [(phenyl

|
Thg ﬁnﬁﬂgﬁfﬁ%&ri F??ggllg ﬁ?gﬁgbséug%dh 5 %%lﬁlo%l Saltg;t (ﬁeocfr Btk % phagnaceutically

accgptable @gpi) arzbgse 4f thetprofeprefl tothpotnids hffﬁllyé iIrvantde) for@tAYiblepral part

, 6- hexahydro-1 H 15
°f%§’%n§”§.ﬁﬁ% "1, 2-a] qui nol i n- 8-yl }car bonyl ) - 4- ({ (1R) - 3- (4- no

rphollnyl) 1- [(phenyl sul phanyl)nethyl]propyl }
am no trlfluoronethyl)sulphonyl]
Theymys f’f@s’i? o sthiode Phicessyfdr dehpreparation of a compound of formula (I),

characterised in that there is used as starting material a compound of formula 1) :

Y
o e (T

wherein Y is as defined for formula (D and Cy represents a fused tricyclic system of
formula (IV) :
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N-({(4aR)-3-[(4'-ch]oro-[1, 1" -Dbi phenyl]-2-y1)nmethyl]-2,
3,4, 4a, 5, 6- hexahydro-1 H pyrazino [

1, 2-a] qui nolin-8-yl}

carbonyl)-4-({(1R)-3-(4-nethyl -1-pi perazinyl)-1- 20

[ (phenyl sul phanyl ) rnet hyl ] prigyl }am no) - 3- ni trobenzenes
ul phonam de bi shydrochl ori de; ~

N-({(4aR)-3-[(4' -chloro-[1,1" - bi phenyl]-2-y1)methyl]-2,
3,4, 4a, 5, 6- hexahydro-1 H pyrakino [ 1,2-a]

qui nolin-8-yl } carbonyl) 44-£1R) - 3-(1-pi peridyl)-1-
[ (phenyl sul phanyl ) net hyl ] p opyli
am no) - 3-ni t robenzenesul phgnam

N-({(4aR)-3-[ (4" -chl oro-
3,4, 4a, 5, 6- hexahydr o- | Iv)
pyrazi no[ 1, 2-a] qui nol i nA8-yl }xgar bonyl )-4- ({(1R)-3-(1-py
rrolidinyl)-1- [(phenyl sutphanyh) net hyl ] propyl }

am no) - 3-ni t robenzenesul phonam de bi shydrochl ori de, 30
N-({(4aR)-3-[ (4" -chl oro-[(l,)lﬂl-b(p)henyl ]-2-yl)nethyl] -2,
3,4, 4a, 5, 6- hexahydro-1 H pyragino[ 1, 2-a] quinolin-8-yl}
carbonyl)-4-({(1R)-3-(3, 6-di hydro-1(211) - pyridyl)-1-

[ (phenyl sul phanyl ) net hyl ] pr opyhy,}

am no) - 3-ni t r obenzenesul phonam g‘é -12-

m no) -3t {1 ober |
O ST e e N e By g .20 Y R erpmyeinested

thegeor®, ®shimmaifyloyr toickdlkc system so defined,
razi nol 1, 2- uj nol i n-8-yl }carbonyl)-4-({(IR)-3-(1-az

Whgcéa%%}lﬂjqugigi [%ﬁbﬂﬂa_ 8H) 1s condensed, in a basic medium in the presence or
absshidedTanish 1 REARY L BsH -ni. t.r QRenzenesul phonami

de bi shydir)oc i;@fﬁ’del, edABAEbr forlild (S

N-({(4aR)-3-[(4' -chl oro-[1, Y biplagnyl ]-2-yl)nethyl]-2,

3,4, 4a, 5, 6- hexahydro-I H

pyrazi no[ 1, 2- a] quiﬁ Lin-8- rbonyl ) -4~({(1R)-3--((1R

, 58) - 3- azabi cycl o- N 3-yl)-1- T (phenyl

sul phanyl ) netb yl ] propyl~2} ami Rp)-3 -nitrobenzene-

sul phonam de bi shydrochl oride, sodium
wheyein{Ruia By defife 4or ohdiolagl)[ 1, 1' - bi phenyl ]-2-yl ) et hyl ] - 2,

4a, 5, 6-
o o%gaéna 3%‘?89‘1“¢°8ff?%’2'1‘1ﬁ6¥@,=2- a] qui nol i n- 8-yl }carbonyl ) - 4- (

{(1R) - 3- .
Y~ s0, . A
4

wherein Cy, Y and R, are as defined hereinbefore,

e 25 bi shydrochl ori de,
phenyl ]-2-y1) et hyl ] -2,

which is condensed with a compound of formula HNR;R’; wherein R; and R’; are as

defined for formula (I) to yield a compound of formula (I/a), a particular case of the

compound of formula (I) :

NR R,
Cy~_ _NH /Q/ (I/a)
Y~ “so, .
4

wherein Cy, Y, Ry, R; and R’; are as defined hereinbefore,
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(di net hyl am no) - 1- [ (phenyl -

su] phanyl ) net hyl ] propyl } am no) -3-

ni t robenzenesul phonani de. The enanti oners, _

di ast ereoi somers and addition salts thereof with a

pharmaceutically acceptable _acid or base of the

preferred conpounds of the rddenti on form an i ntegra
The invention relates al so

Wl? gﬁ gfn@g-g??gfggrtiﬁh%} Iaggégi:@lgg‘g)éﬁacémnn@dnah separpibain dedhfdﬁque which is
coh®érfbd] & dedided, 1t UABLEL 1%3ﬁg%§§&$€ﬁ@h?§gagp+t?% g;lcc@%’?able acid or

starting matériral a co
basq lepd whieickeiin optionaléys seiefrite® dnfoorts figymins aacg(;r m?ng) Q/%Wntmnal
[ ese a fused tricyclic system of
Separ%?ntic % (1v) NM(JII N Xi~R3 vvherel nA X n, n
and R3 are as defined for formula (1), the -Y-Cl group
bei ng attached in the a or b position of the tricyclic

Thgyg?tn@mugés dEf ﬁomad],aev@iﬂ): tand ofvp) ot deiter fRidMMraial tdthbols or are

umin the presence or
ac&ogélg%gge aé’FrS:‘;{n égiéﬂﬁa CReh Conwmwna 5@@@1« prictiénsfdeseritied in the
litdedMpre. \ A H2N, | (V) SO2 Ra wherein R4 is as defined
for formula (1),

An advantageous variant relates to a process for the preparation of a compound of

formula (I), characterised in that there is used as starting material a compound of
formula (1) :

Y .
Cy/ ~ ey

OH

wherein Y is as defined for formula (I) and Cy represents a fused tricyclic system of
formula (IV) : ‘

(IV)

wherein A, X, R3, n and n’ are as defined for formula (D), the -Y-OH group being attached
in the a or b position of the tricyclic system so defined,
which compound of formula (II°) is condensed, in a basic medium in the presence of a

coupling agent, with a compound of formula (VID) :
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to obtain a conmpound of fonnula (M) \ d Cy"Y~NH SO
(VM) 2 R4 10 wherein Cy, Y and R4 are as defined
herei nbefore, which is condensed with a conpound of
formula HNR7TR 7 wherein R7 and R 7 are as defined for
formula (1) to yield a conpognd of formula (l1/a), a
particul ar case of the conp dnd of formul a (: 7R 7
G"'YNHJI S :]: (I/a) 2 R4 15 wherein Cy, Y, R4, R7
and R 7 are as defined herei dgefore, -14- whi ch nmay be
purified according to a conventional separation

technique, which is convertes Rdesired, into
addition salts thereof MAtl
acceptabl e acid or}Igﬁse 3 \b

armaceutically
ch is opti Iy I
€ tiona
separated into its i‘sogps asevrding to a conven
segaratlon techni que. 5 The coﬁbounds of formulae (I111)
and (V) are either commercial conpounds or are
accessible to a person skilled in the art by

WIS AR 0HIRGHEH Gtincl $GLLANE (fescri bed n the

literature. Anavanta eous Varl relates to a
to M’e(% ésenfnonng loé fplme-ﬁar(ﬁtwhmh Qlﬁa}fdb@ PR ﬁ’cc@fdmé & AWoRventional

d as startin
se}%a %tlé)}ic@?ﬁna&t er Sglﬂdl gpltl\be:?%d} gsq&%lrgs(ll;l?qe 'agldlsém Gty ﬂ)egeof with a
phavheceititalty hé&ce ?ﬁbﬁz@fcidq@lq)afSQ bnd Qfﬁﬁﬂlléaoﬁtlc)naﬂ{) gepc’}/ated into its isomers

represents a fused tricyclic syste
according to a conventional separation technique.

The compounds of formulae (IIT") and (VII) are either commercial or are accessible to a

person skilled in the art by conventional chemical reactions described in the literature.

The pharmacological study of the compounds of the invention has shown that they have
pro-apoptotic properties. The ability to reactivate the apoptotic process in cancerous cells
is of major therapeutic interest in the treatment of cancers,

More especially, the compounds according to the invention will be useful in the treatment
of chemo- or radio-resistant cancers, and in malignant haemopathies and in small-cell lung
cancer.

Among the treatment of cancers envisaged there may be mentioned, without imposing any
limitation, cancers of the bladder, brain, breast and uterus, chronic lymphoid leukaemias,
cancers of the colon, cesophagus and liver, lymphoblastic leukaemias, follicular
lymphomas, melanomas, malignant haemopathies, myelomas, ovarian cancers, non-small-

cell lung cancers, prostate cancers and small-cell lung cancers.

The present invention relates also to pharmaceutical compositions comprising at least one

compound of formula (I) on its own or in combination with one or more pharmaceutically

acceptable excipients.

Among the pharmaceutical compositions according to the invention there may be
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formula (I b a/ A(IV) NN 15 3 wherein A X, R3,
n and n'(aYL as defined for fornula (I), the -Y-CH
group being attached in the a or b position of the
tricyclic systemso defined, which conpound of fornula
(I'11") is condensed, in a baTIC mediumin the presence
of a coupling agent, with a ébnpound of formula (VII)
: A15- RS R6 H2N-,, | (VI1) Sol 2 R4 wherein R4, RS
mentignessmore-especialdy thosel thap aref stable dor( orpl, m@fn_wrgl fasal, pg;— or trans-
a whi ch. b urifjed accordin
e e PP B gbilhe 8 rEah Ry A e choRegial tabets or
dragdeny esubditlgualf tabéess, sathetsNtpacidi bégmh Sabbded hgﬂb&g&#‘w Ioﬁenges,
a har maceutical |y acceptable acid or base an iC
SURRY S’g%‘g SoffSfns, cduipientst dermahgeds.iand drigkabde er infectbledinnmutes.
a conventional separation technique. The conmpounds of
formulae (111') and (VIl) are either conmercial or are

The cdnsags whmest accardipe s dhe sk, dgedand V\Ieli\@ltt) 3cgt th’éyl%al‘%ient, the route of
aonventional chem.cal reactjons described in the

ad‘?‘ﬂlsérra&f’ﬁ’r "2’? n?ﬁ‘ée 315 BPegiccafication pr ¢y tapffgmtﬁdgmmws, and

ran@bs frb@ 0.0VeBth @ 94 %80 bRAG ﬁlpx%yadﬁ‘?%gtration .
ﬁgro-apoptot?c p%gggrties. The abi Ity to reacti vate the
apoptotic process in cancerous cells

Moreover, the present invention relates also to the combination of a compound of

formula (I) with an anticancer agent selected from genotoxic agents, mitotic poisons, anti-

metabolites, proteasome inhibitors and kinase inhibitors, and to the use of that type of

combination in the manufacture of medicaments for use n the treatment of cancer.

The compounds of the invention may also be used in combination with radiotherapy in the

treatment of cancer.

The following Preparations and Examples illustrate the invention but do not limit it in any

way.

Preparation 1 : (4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-Z-yl)methyl] -2,3,4,4a,5,6-
hexahydro-lH—pyrazino[1,2-a]quinoline-8-carboxylic acid
hydrochloride

Step A : 6-Methoxy-2-quinolinecarbaldehyde

Selenium oxide is added in portions to a solution of 6-methoxy-2-methylquinoline (42 g)
in 400 ml of a mixture of dioxane/H,0 (5 %) and then the whole is heated at reflux
overnight. The mixture is left to cool, the metal is removed by filtration and concentration
to dryness is carried out. The resulting dark brown solid is purified by chromatography
over a silica column (heptane/AcOEt 80/20) to yield the title product in the form of a white

solid.
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is of major therapeutic interest in the treatnment of
cancers. Mire especially, the conpounds according to
the invention will be useful in the treatnment of
cheno- or radio-resistant cancers, and in malignant
haenopat hies and in small-cell lung cancer. 15 Anong
the treatment of cancers envi aged there may be

nmenti oned, without inposing any I|imtation, cancers of
t he bl adder, brain, breast and uterus, chronic |ynphoid

Kaeff. acer s t he.col on, ~oesophagus and
S_t%ﬁgé?, {[{Hyﬁrr% o %?‘?Eﬂoﬂéilﬂggmlglgfn(gfﬁhﬁP%l ar | ynphonas,
nmel anomas, nal i gnant haenopat hi es, nyel omas, ovari an
g £anc s, .non-sma] | - cel| lung cancers, prostate cancers
. ali'?g Ogiﬁ}m‘&’é‘?ﬂa@hﬁﬁ adastorassuspensipneofthe sampotind\obtrtinainin Step A
2 S h . gal. ¢ 0sj ti.ons conprisjn
O B A A e 8 i AR e o, SRRk pparacs

overgight. Vdiei reactiontrhixane iothenootcephiae s Q%Eﬁadrﬂd%aken up in a volume
ng the pharnmaceutica

ept abl e excipients. _ .
of 2@%"@8?%‘@%“ @cgéﬁ i8n ﬁggﬂh are; thgzb addedrin pagiaasBlye whole is then
heatdd-at "MLk OBRGNIZRI. € ial |y S t e suj t,abl e

“for or al é_gar enlt%g{ aITlr,%ag %gdé h }élé%tp%o(r& tdr?%lnsc-%%eu " t?gog)s,dryness’
hygrelysed Wltb O angluexiractod wlithrCldsCly. @xpingaiver YgSO, and concentration to

dryaely pfﬁgiu AR 4P R F’g‘%@élghggty&%h%%& ¢ gg{;ta e cthgs dritsated in

diigpaspyetthes , filtepe®a@adied t6 YR tRIE bftiuct -
oi ntnents, dermal gels, Ind drinkgblécg%q@%Fg%ﬁ%ﬁhﬁ§emw“ah-

anpoul es. 5 The dosage varies according to the sex, age

. War @l I tien the rou of .

St s RO lod U0 BV BbioiorF anBdiupesatiominojetnanol

i ndication, or any associated treatnents, and ranges

ro .01 n o1l per 24 hours in one or nore

16%,8 rﬂrpr}{)aéﬂf Siokshare AEIeR o @prtiqn do Bredsion ofthervompound obtained in
Step © @fzes ialasH; t¥Ss 08 R0k ound of. .
tejfs.or ?ﬁf}% I?Iailg\l/)v(itt]?ﬁ (g? ant i gance?%gynﬁ'glglr@?ﬁ‘é’ oleyif then stirred at
am

bjenioempeatiag ememighi Thet inetap i themngem@dRt iby fllation and the filtrate is
tors and ki nase

ites r.Qt easone. i nhi b i
conlTE AR dol i nesh e SRR s ke ins G oo derdyesiieith B0 and
theh Rxirh@ed Bk ACHMEE oBdega l,n. L he -
etrg;tn%nt of cghcepamThe c%hggﬂﬁgg&g{a#igwhﬁ§%%]?%%c“§9(“wr
MgaPsoliBeredsad rencenimphaei dmmesst Whe adiudtinge cayyald ard Meturated in

diisopropyl ether, filtered and dried to yield the title compound in the form of white

crystals.
Step D : (4aS,R)- 8-Methoxy—2,3,4,4a,5,6-hexahydro-lH—pyrazino[1,2-a]quinoline

P,0s (18 g) is added to a suspension of the compound obtained in Step C (10 g) in 200 ml
of o-xylene. The whole is then heated at 150°C overnight. The mixture is left to cool,
concentration to dryness is carried out and then cold hydrolysis is carried out slowly with
H,0, 5N NaOH is then added slowly without heating and the whole is stirred at ambient
temperature for 30 minutes. The reaction mixture is then extracted several times with

CHyClp, dried over MgSO, and concentrated to dryness to obtain a brown oil
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treatment of cancer. The follow ng Preparations and
Exanples illustrate the invention but do not limt it
in any 15 way. Preparation 1 :
(4aS,R)-3-[(4'-Chloro-[1, 1" -bi phenyl]-2-yl) et hyl ]
-2,3,4,44a,5, 6-
hexahydro 1H—pyra2|no[1 2- a]HﬁlnoI|ne 8-carboxylic acid
Xdro hl oride Step :

COBEIRRHBE yio 2thg Uitk PFQﬁ@éfar\ﬁabld éhyded 2ireSl ovithomt guiifieatlos in the

afde portions to a solution of
f016- ?ﬁkgy 2-nmethylquinoline (42 g) in 400 m of a

m xture of di oxane/H20 (5 % and then the whole is

heat ed reflux overnight. The mxture is left to
—e@i : ﬂ‘é’% -Benzyd- r'@ﬁﬁ\?@ﬂ"zhﬁl“af‘%ﬁtﬁ‘bﬂabmduﬁl:iH-pyrazmo[1 2-a]-

conce to dryness is carried out. The resulting
dar k Q?gaﬁh§%|ud is purified by chromatography over a
silica colum (heptane/AcOEt 80/20) to yield the title

whi t 25 solid. -17- Step B :
ThE P SR iR Ryt anReyeatiaB) a@h@emmre then
- t 1.0 t he
addb:ﬁ i3 osijﬁje@iggrtﬁ gf&g;ggbfl %E%Ojgdld?gnl é)@néﬁ%?&ggig aﬂdol 08fm%98jal and
thea\ﬁ%ple fie hedtied et G ﬁlfrl2ulxcauis L@omgmeaﬂaaan cﬁyﬁsk 1sﬁélﬁﬂécﬂbu§and the

resgl\(lg E]Je‘ﬂggéhtagp Y f(%ﬁfa ﬁ'ble 8?{;21?1 u%ﬁellélvgas he‘gég oﬂg{c)e?hferrl %tp%% éa{t)urated

Ll(ﬂ@olutibﬁ ghdofheMNaititta ab@rd N0 dgdiibn ﬂ‘férBﬂgQﬁEE é)h-g?e is drled over
ole is then heated at reflux overni reacti

M %fiecorngerttf@éqﬁl odryBesss ah@mesudnedusmsd byhg}ﬂombwge@hy over a
sﬂlc\M éd'iullﬁlg?l t ! at : o(?q@ttcég%q ao S}/fle %ﬁglpaocgq}/ i tﬂ creamy white

and con
soligr adual | y crystallises. The crystals are then _

triturated in diisopropyl ether, filtered and dried to

yield the title product in the form of beige crystals.

teé@“ St g@a.ﬁR )—(Btinfylz 2,% at, é? ﬁahdemz‘fgwmﬁigﬁ[}ﬁéftlﬂyiflj"gﬁff"ﬂ
no) eﬂhﬂnohnﬁﬁ@agemmpﬁammay ni ckel are added in portions

to a solution of the conmpound obtained in Step B (33
g) in a mxture of 50/50 McOH KCH I M (1.21). The whol e

A sbhitibheh 1M BBEEAHAL], is added to a solution of the compound obtained in Step E
(5 g) in 100 ml of CH,Cl, at 0°C and the whole is then stirred while returning gradually to
ambient temperature. The temperature and stirring are maintained overnight. The mixture
is then returned to 0°C and 50 m] of MeOH are added slowly and the mixture is stirred at
ambient temperature for 30 minutes. The reaction mixture is then concentrated to dryness
and taken up several times with diisopropyl ether. The resulting beige crystals are then
filtered off and dried. The crystals are then dissolved in 100 ml of CH,Cl,, and 11.6 ml of
Et;N and the triflate donor (8.84 g) are then added dropwise, and the whole is stirred at
ambient temperature. Hydrolysis with H,O is carried out and then extraction twice with
CH;Cl,. The organic extracts are combined, dried over MgSO,; and concentrated to
dryness. The residue is then purified by chromatography over a silica column

(heptane/AcOEt 9/1) to yield the title product in the form of creamy white crystals.

Step G: Methyl (4aS,R)-3-benzyl-2,3,4,4a,5,6-hexahydro—lH-pyrazino[l,2-a]-
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anbi ent tenperature overnight. The netal is then

renmoved by filtration and the filtrate is concentrated

to dryness. The residue is then taken up in CHO 2,

hydrol ysed with H20 and 15 then extracted several tines

with CH2CA Z. The extracts arfl t hen conbi ned, dried over

MpSH4, filtered and concentrt f2d to dryness. The

resulting crystals are triturated in diisopropyl

et her , qrinoline-8crazhexylateed to yield the title conpound

in the formof white crystals. Step D: (4aS,R)-

8- Met hoxy- 2, 3, 4, 4a, 5, 6- hexahydr o- |1 H pyrazi no[ 1, 2-a] qui n
Thelcompo@f Sthed 18SE) F &.@EPR ds61vad $M3 i

.CO Olgﬂﬂl obﬁai ned ilrz S?epg}é (10 %ﬁi n g(g%ﬁo %I%?[S%E:OH (3/2)
m%t-“)‘in%/)P en Fhee i pededsintsheqestiemdombhof ESDC 0oider of BIOAC), and
0. ' j ft- Qncent rati.o 0.dryness

Pt T IPERE TR it SOl PO weh 18 bt G arbon

mogiowigh ys Wittbied th@gh 5dt Madinitss dndaRe agdaet 8o MM EM 4 carbon
le is.stirred at anbi ent

heat d.t he 0 t
m"%%ﬁ‘&%&&‘i ﬁ@‘?‘&f—‘s- ggemff&ﬂ}% ésstherrhermetigally senled sduheatddsat 65 °C for
3 Hob®NTBX hii A6t SBWel @b cbi ' ¢li2. dried. over
My SO4 ané concentr at edc{)(lgrgglra)%\éeé%bégmo PXIAR s, remaysa Vﬂﬁ? argon.
Thq geactien maxtpemidithen hydrolyed iith 16, eod! Beiactathiveh ACORISERE organic
| . _purification in the following Step.
ext cgsggxél (?lon\l%ntlehd? udtrleau(g\ler Il\ﬁgé 40 gnc!l r(]:oncegtrateg too(\i/xlyrrl]e%s, T}?g residue is
puriBaid) chioBeidziphP o VB NAKYr lvind tétGiel Ra o- LH pyr
.,azino[ 1, 2-a] é gu?nol I ne 5a Thle co S%ntge gﬁ%(g@régét 1|nﬁhesf%‘8 of an
OIIEY%‘EC?’ Gystallisesi ssol ved in 100 mM of DVF, and there are
then added in succession 8.85 g of K2CO3, 4.2 m of

benzyl brom de and 100 ng of Nal, and the whole is
Stepdt edVIalhyBOGSID)‘-Z,ZAW,S-hefﬂi}mﬂilrlﬁbyﬂﬁiﬂ«ﬂl%ﬁ%jﬂ\?i%%lmé-s-
c . e

carried out and the residue is taken up in
or gani@¥R%HEe| s washed with H20, then with a saturated
Lid solution and then with a saturated NaC sol ution.
The organic phase is dried over to MgSO4 and
0.6¢ gred d AV Bd/Eoartdotheln @ Aes sf NFHEOOES hdUlded idictdsksRe th¥ solution of

e GPBTBLES BB 2485 €7 3 06T SR Son s,
andcthe amboldvid heated At 158°C for 4 hours. The reaction mixture is then cooled and
filtered, and the filtrate is concentrated to dryness. The resulting solid is taken up in
diisopropyl ether, triturated, filtered and concentrated to dryness to yield the title product

in the form of a white solid.

StepI: Methyl (4aS,R)-3—[(4'-chloro-[l,1'-biphenyl]-2-yl)methyl]-2,3,4,43,5,6-
hexahydro-lH—pyrazino[1,2—a]quinoline-8-carboxylate

The compound obtained in Step H (7 g) is dissolved in 100 ml of DMF, there are then
added in succession 8.85 g of K,COs, 4.2 ml of 4-chloro-2'-(chloromethyl)-1,1'-biphenyl
and 100 mg of Nal and the whole is heated at 80°C for 2 hours. Concentration to dryness is
carried out and the residue is then taken up in AcOEt and washed with H;O, a saturated
LiCl solution and then with a saturated NaCl solution. The organic phase is dried over

MgSOs and concentrated to dryness. The residue is purified by chromatography over a
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Step F :

(4aSR) - 3- Benzyl - 2, 3, 4, 4a, 5, 6- hexahydr o- | H pyrazi no[ 1, 2-

aljquinolin-8-yl triflu orometh a n es ul phon ate 15 A

solution of IMBBr3/CH2CI 2 is added to a sol ution of

t he conmpound obtained in Steg E (549) in 100 m of

CH2C12 at OC and the whole i€0then stirred while

.lr et uy ni n(g gradual ly to amnbient tenperature. The

Stixca i (GpangiicQET 93/ hiy yaeld threatiithe roded imtherfoing bf a crEay white

sofdxture is then returned to OC and 50 ml of MCH are
added slowy and the mxture is stirred at anbi ent
tenperature for 30 mnutes. The reaction mxture is

seiNgn concentrated to dryness 20 and taken up several
-—“(B-ﬁet s - @obhlrot1di-hinhenyl@-ylwethiyl]r3 diaghe-hexahydro-

cryst a8 : e A ¢ off and dried. T crystals
ar ot o R el Gty Blrbp S0 Bvarpsblorkls” oy o1
Et 3N and the triflate donor (8.84 g) are then added
r | and .the whole is stirred at anbient
? @e"?f%ﬁ %ﬁb P@.a%%fg%} tion 660 giotihesopmworndebtained imStep Iin 9 ml

of dibeMeeThs 3abieQ HeWhEG L Efﬂ% T ani ¢
extracts are conbined. drlliag oV glrl%%ss%? tg‘%{gconcemate‘i to dryness.

The serekingr sliddis ttotieBed iy déisaproffh estlice s fitered iagd tdiRE to yield the title

I fq chr.onat ogr y er a silica colum
Coﬁﬁ&déﬁ&e%&to 5%%61536’%5{16@3‘\{1 he title product in the
formof creany white crystals. Step G : Methyl
(4aS, R) - 3-benzyl - 2, 3, 4, 4a, 5, 6- hexahydro-| H pyrazino[ 1, 2
-a] -19- quinoline-8-carboxyl ate The conpound obt ai ned

préghygbiiPz | detsdo A SRl LY Ebipnintidalmethy fcbadnd-
2.6 M of Iexahyd-L9-yrafinbd( o He-8-EarDd yif :%ddppf

ligand. The m xture is degassed under argon
m nut es, then carbon 5 nonoxide is bubbled through for

The3Brddk Jg xture Js. satyrat.ed wi.t e
_ cgrr boﬂﬂé ﬁ%ﬁ%d@%&%ﬁ%ﬂm&ﬁi&? lélg %QH%”&%%OEO@W@WJ -biphenyl
in Siep hiest #-chlory3's@hlosanethyl ) Helabathensl. 65 C for 3 hours.

The m xture is allowed to cool and the carbon nonoxi de

is renoved with argon. The reaction mxture is then

hydrol ysd with H20 and extracted with AcOEt. The

organi c. extracts are conbined, dried over MgJSHA and

Preparationd »(daS,Ry-3cl(4/ rebloro-Tht -biphiunylp4iyd)ddthpy2| ¥ 4,245
chr omat ogr a sil.i cal to vield the title
or oduct ?rﬁ?%ﬁ%ﬁ#—gﬁ’%ﬁ&i}ﬁqllilmline-gclarboxylic acidI

hydrochloride

The procedure is as for Preparation 1, replacing 4-chloro-2'-(chloromethyl)-1,1'-biphenyl

in Step I by 4-chloro-4'-(chloromethyl)-1,1'-biphenyl.

Preparation 4 : (4aS,R)-3-([1,1'—Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydr0-1H-

pyrazino[1,2-a]quinoline-8-carboxylic acid hydrochloride
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oi | which crystallises. Step H: Methyl
(4aS, R) -2, 3, 4, 4a, 5, 6- bexahydro- | H pyrazi no[ 1, 2- a] qui nol
i ne-8- carboxylate 0.64 g of 10% Pd/ C and then 2.4 g of
N 440001-1 are added in succession to a solution of 15
t he conmpound obtained in Steg G (3.2 g) in 100 mM of a
m xture of THE/ MeCH (50/50); land the whole is heated
at 50C for 4 hours. The reaction mxture is then cool ed
Thg pgoceflpyetig ag dor Brgparetien 1, teplaing #shimoce(vhtab@ethy)-1,1"-biphenyl
t n gli,d is taken up in
mg{e%m% r%o C3h/r For %ﬁ?ﬁ 1tlr |%f%r3¥1 filtered and
concentrated to dryness to y|eId the title product in
the formof a white solid. 20 Step. | : Methyl
(4aS,R)-3-[(4'-chloro-[1,1"-bi phenyl]-2-yl)nmethyl]-2,3,

Prq uﬁ%"_é? fe- W >E<2‘)Fa%]_ke7Fi %n%’p@ﬁ%%’gﬁé @b?’éﬁqﬁ'gd"'ﬂ# “Ryraping[1,2-

(7 g) is dakmidoling- 8 carb0Rylid acid hilifochldiifee are then

added in succession 8.85 g of K2CO3, 4.2 m of

4-clrloro-2'-(chloronethyl)-1,1' biphenyl and 100 ny
Thehrddaliurans at e mgéﬁubﬁ 1h|{fe§ﬁa§g1ga£ cﬁB {&ﬂ%r Bethy)-1.1biphenyl

Concentration to dryness carrie
in $ter | By é-HenzyliPetchicatmmathyPbémenc OFt and washed with H2Q,

a saturated LiCl solution and then with a saturated

NaCl sol ution. The organic phase is dried over MSO4

and concentrated to dryness. The residue is purified by

chromat ography over a -20- silica colum (heptane/ AcOEt
Preparaion 6 w4e$,d€)t31[él Gzrl’h@yy!ntbﬂanyn-z,m 4hScGrhefahgdro-1H-

(1258 - 5 PR L PR sy sed bydeeatrides 3,

, 4a, 5, 6- hexahydro-
azi.no gui.nol i ne- 8-carboxylic acid

Thw’iﬂ%‘{}}’ﬁ &t F‘%I @rsPrgparWﬂ%? 1Whenga&ehlamédclulorcwmmt,|1tabnpheny1
in Sép Doy 1-Gcibrobliehyt Jcn Step | in 9 in]
pdl%xg%e rOThe mﬁ%ﬁfﬁﬁgu@%ﬁﬂ ated at reflux for 4
hours and then concentrated to dryness. The resul ting
solidis triturated in diisopropy] ether, filtered and
dried to yield the title compound in the formof a

Prephiftici7 WhS, R33L[(#-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,42,5,6-
hexahydro-1H-pyrazino[1,2-a] quinoline-7-carboxylic acid
hydrochloride

The procedure is as for Preparation 1, replacing 6-methoxy-2-methylquinoline in Step A

by 5-methoxy-2-methylquinoline.

Preparation 8 : (4aS,R)—3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H—

pyrazino[1,2-a]quinoline-7-carboxylic acid hydrochloride
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Preparation 2
(4ag,R)-3-[(4'-Chloro-[l,l'-biphenyl]-3-y|)nethyl]-2,3,
4,4a,5,6- 10 _ _ _ _
hexahydr o- | H pyrazi no[ 1, 2- a] qui nol i ne- 8- carboxylic acid
The procedure is as for Prepgration 1, replacing
4-chloro-2'-(chlororethyl)-171"-bi phenyl in Step | by
4-chl gro-3'-(chl oronethyl)-1, 1" - bi phenyl . Prepa(at!oq 3
The precedyegis (as for Byapaiatiop 1, teplasinghemydthord-3metmldwidling i, Step A
by AR o eyl uinline; 4nd,replagine. rehlge 2 (ehlapRRgihy R akihipheny!
in $&pH Pyt 2echloosmetayJiel pighesgur e is as for'Preparatlon_L
repl aci ng 4-ch|oro-2‘-(chloronethyl)-l,I'-b!phenyl in
Step | by 4-chloro-4'-(chloronethyl)-1,1"-biphenyl.
Preparation 4
(4ag,R)-3-([1,1'-Biphenyl]-2;y|npthyl)-2,3,4,4a,5,6;hex
Ereparation Bl 24615 HBipbpdylR2 almeibyDL 1,28 48tebahh@iofyr Szia6 i1
hydr ochl ori de -g#- Tge oncedure is as for Preparatlon
1, replaci ﬁ@“qﬁl‘é rgrgexyiic acd kydspehlayidy- 1, 1' - bi pheny!
in Step | by 2-(chloronethyl)-1,1"-bi phenyl.
StepsA e z;’t!%i—‘(?n glmx yvilFbéndoje-2-carByxdlata, 5, 6- hexahydr o- | H pyr
metloxy F-car , 5, 6- -1 H
aziﬁﬁ?&,Z- a] qui nol i ne- 8- carboxylic acid hydrochloride
5 The procedure is as for Preparation 1, replacing
14.8-mihdfahiony! ch 6ddeosre BBdddYdrdpwisd usill RNE m% ﬁﬁ]méttsga Jusgéﬁsion of
1- nzyI-Z-Schjoronethgl)benzgne. Preparadtion 6:

20 éfggﬁ}l?’f@w Hoinpelerdssasbanplliy beldzyll]OOanféQféla,bléc_duﬁ, e@hdgexaﬂw. The
0 i - inol i ne; 8- carboxylic aci L
e S AT L 10 Tt MO Yot B8F oty aftephe addition is
complpleaends theoteated-2' gefitth heamr Hybirs 1The 1RHE WYikturd & then

""nl’fgf(‘%t“?e‘f Wﬁéfﬁwﬁngégl(l‘élsﬁﬁgﬁﬁl%tft@llspb@pﬂeﬁb@r, Pitepdrmt dioml. The
ftfproductis obtaingd in he form ofa qurk ronselidy 5yt ) et hyl 1 - 2, 3,
4, 4a, 5, 6-

ste BPOHN ol il Soniod T4 Rdoleoh-crvnapainte L on 1
repl aci ng 6-nmet hoxy-2-nmethylquinoline in Step A

20.8 g of the compound obtained in step A dissolved in 150 ml of anhydrous DMF are
added dropwise using a dropping funnel to a suspension of 5.7 g of NaH (60 %) in 100 ml
of anhydrous DMF, the mixture is stirred for 30 minutes at ambient temperature and then
12 ml of chloroacetonitrile are added and the whole is stirred overnight at ambient
temperature. The reaction mixture is then concentrated to dryness, taken up in AcOFEt,
hydrolysed with H,O, and then extracted twice with AcOEL. The organic phases are then
combined, washed with a saturated LiCl solution and then with a saturated NaCl solution,
dried over MgSOQy, filtered and concentrated to dryness. The solid is then purified by
chromatography over silica gel ( heptane/AcOEt 95/5 ) to yield the title product in the form

of a yellowish solid.

Step C : 8-Methoxy-1,2,3,4—tetrahydropyrazino[1,2-a]indole



10

15

20

15 by 5-nmet hoxy-2-net hyl qui noline. Preparation 8 :

(4aS, R -3-([I,1" -Bi phenyl]-2-ylnmethyl)-2, 3, 4, 4a, 5, 6- hex

ahydro-| H pyrazino[ 1, 2-a] qui noline-7-carboxylic acid

hydrochl ori de -22- The procedure is as for Preparation

1, replacing 6-nethoxy-2- rret%;l quinoline in Step A by

5- met hoxy- 2- et hyl qui nol i ne;“and repl aci ng

4-chl oro-2'-(chloronethyl)-1,1"-Dbi phenyl in Step | by
57yl of i3 copurseinl HyLaluminiush piidsidel sohPioepa & ere alded dropwise using a

_ | 1.- 2-y1. 1)-1,2,3,4-tetrahydropyrazi
et fyhngl % PR oL SOMR R Yie ot Rptaascin Y4B o £ ml of
anlfy dréitsHHE &t 0. Mitheymixiohr ROAll Rved 16 2EthAXYh A8y 4d ambiHnt gefmperature

‘iﬁhitﬁgtﬂ chloride are added dropw se using a droppin
anq 151 heate a%g@ﬁgﬁgﬂlgfnfqgﬁ hopgs. dhefmixture is allowed to cool and is then

Mg tHeXY:- j - 2- oxyljc.aci.d in.100 i n] .of

absol ut e ea{nhh?ﬁ/gpﬁgst@s é(f%ﬁ%‘%eﬂ rsrgoﬂl}ﬁ Pt sagyr tSQ\éEI]“PBn of Rochelle

salt. eThe neaptian umixtyret & drdai exttactedNPehaAdOEL OGS $Bfnic extracts are
on lete, and is then heated at gentle

addi t i s 10 co
COIPEWF%’XW?SB?C? bl &@e&_@ratpﬁé\? a(d selutign, dried: avee MaSQuramd concentrated to
dry@egcent it [ id i riturated in
N et ofR it cepehRR b Sl fgdiRe b ol

product is obtained in the formof a dark brown solid.

tep o Bt byl

—S—*—eﬁﬁ cy?ﬁgh&}%‘3%ﬂéf!lr?e-ﬂ%%yymmﬁﬁr@wgﬂzz,%arte@awcawymm[1,2-
g of td)jmdempound obtained in step A dissolved in 150
m of anhydrous DMF are 15 added dropw se using a
dropping funnel to a suspension of 5.7 g of NaH (60 %

' . r DVE, the m.xture is stirred for
The BrotBihelts a%?"@%%ﬁn‘%%&%@?"& | ST RasR comphpnpbisined in
Step T amdaepthaing t4-thieroa? g ciaeg@etuad i hﬁlﬁh\agll Byl §-(&I1&!bﬁ1%ﬁlryg-1,1'-

. pvernight at anbient tenperature. The reaCtion m xt

blpﬁ?yﬁ-#é’% trlseeditct siadipines iathyaieen of aaleBowish sold. Ac OFt |
hydrol ysed with H2O, and then extracted twice with
AcCEt. The organic phases are then 20 conbi ned, washed

StepiR h az-(s{mUBmlmdyumylmhmﬂgm,m&rﬁm()&mmut,é-ra(]eialdol-s-yl

saturgt.gd NaCl sol ution, dried over MgS
and cSHEUATemethanesylphanate s The solid is then purified
by chromat ography over silica gel (heptane/ AcOEt 95/5
) to yield the title product in the form
The procedure is as for Step F of Preparation 1. The title product is obtained in the form of

an orangey yellow solid.

Step F: Methyl 2—([1,1'-biphenyl]-2—ylmethyl)—1,2,3,4—tetrahydr0pyrazin0[1,2-a]-

indole-8-carboxylate

The procedure is as for Step G of Preparation 1. The title product is obtained in the form of

a yellowish solid.

Step G : 2-([1,1'-Biphenyl]—2-ylmethyl)-1,2,3,4-tetrahydropyrazino[1,2-a]indole-8-

carboxylic acid hydrochloride

The procedure is as for Step J of Preparation 1. The title product is obtained in the form of
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of a yellow sh solid. Step C:
8- Met hoxy-1, 2, 3, 4-tetrahydropyrazi no[ 1, 2-a]i ndol e -23-
57 mM of a commercial 1M al um nium hydride solution in
THE are added dropw se using a dropping funnel to 7.35
g of a solution of the con‘poggd obtained in Step B in
150 M of anhydrous THE at The m xture is all owed
to return gradually to anbient tenperature and is then
aygBawislselid.gent1 e reflux for 3 hours. The mixture is
allowed to cool and is then 5 returned to O C and
hydrolysis is carried out slowy with a saturated
solution of Rochelle salt. The reaction mxture is
then extracted with AcOEt. The organic extracts are

—%@EBL%A_ M@h@@lwwﬂ,la ~biphemyHt 2l Naﬁlyllsbllﬁﬂ-tﬁurah@dred
o own o1 PGSRBS e Box A RST Fuahchiodids’

obtained. Step D:

met hyl - met hoxy 2,3 4-tetral
T Diige s P %y%]araf@na%a FHRIRILS e ol -6.1+ biphernd on Step D
by HlcBRrd- 20(chRfr&ﬁéﬂh9I)110fL g;rrtl ng fromthe conpound
obtained in C an aci ng

4-chl oro-2'- (chloronethyl)-l,l'-biphenyl by
2-(chloronmethyl)-1,1"- biphenyl. The title product is
obtained in the formof a yellowish solid. Step E
Prepathtonllt R1088\®)2L[(4'-Ch - - -
ethyl)-1, o 4R?Let[jrtahydnrbg%n)[/lr a7 Rhepyll-2-yhmethyll-1,2,3,4,10,10a
trifluor odmxnbn@wwmwdﬂé dlival ope- &ccenhnxyhc acrﬂshyfd@ﬁclﬁbﬂﬂe
F of Preparation 1. The title product is obtained in
the fonn of an orangey yellow solid. Step F : Methyl
tea-g [ 1,Methyl phemchiora-[y1mBighehyH-2-A)ydethyl)at 2, §h¥t‘éﬁ‘aﬂ dRL]
no[ 1, 2-a] -, i nd ol e-8-carboxyl ate 20 The roce ure 1s as
f or Stl)é'ﬁa@“ﬁlfl relinsdlesieanbaxylatee title pr oduct i's
obtained in the formof a yellowi sh solid. Step G:
2-([1,1 -Bi phenyl]-2-yl nmethyl)-1, 2, 3, 4-t et rabydr opyr azi
Thenpfoce@ura] is nagofos - Breparatidro Ry Sieps acitel hy@pReink OZ-(éhoromethyl)-1,1'-

biphenyl in Step D by 4-chloro-2'-(chloromethyl)-1,1' -biphenyl.

Step B: Methyl (103S,R)-2—[(4'-chloro-[l,l'-biphenyl]-2—yl)methyl]-1,2,3,4,10,103-
hexahydropyrazino [1,2-a]indole-8-carboxylate

0.158 g of NaBH;CN is added at ambient temperature to a solution of 0.2 g of the
compound obtained in Step A in 5 ml of acetic acid. The reaction mixture is stirred for
48 hours. The mixture is hydrolysed with a saturated NaHCO; solution and then extracted
with AcOEt. The organic phases are combined and then washed with a saturated NaCl
solution, then dried over MgSOs, filtered and evaporated to dryness. The title compound is

then purified by chromatography over silica gel.

Step C : (10aS, R)-2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,10,10a-
hexahydropyrazino[1,2-a]indole-8-carboxylic acid hydrochloride
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The procedure is as for Step J of Preparation 1. The

title product is obtained in the formof -24- a

yel | owi sh solid. Preparation 10 :

2-[ (4" -Cnhloro-[I,1"-biphenyl]-2-yl)methyl]-1,2,3,4-tetr

ahydro- pyrazino[1l, 2-a]i ndolg 8-carboxylic acid

hydrochl oride 5 The procedur® is as for Preparation 9,

replacing 2-(chloromethyl)-1,1'-biphenyl in Step D by- .
Thy prenedyrs-1-as (fein Bisp Ineft Pigbaration 1 -sartine fivkn tHer @paroand obtained in

S&%I]BOaS, R -2-[(4'-Chloro-[1, 1' - bi phenyl ]-2-yl) net hyl ]
-1, 2, 3,4, 10, 1Ca- _ _
hexahydr opyrazi no[ 1, 2-a] i ndol e- 8-car boxylic acid
hydrochloride Step A : Methyl

sarhflon §2L Tt bR i B eyl d -1 2, B, 4zt etr

Do S B AN i Benl B Db 3 s

procedur e hexahgdfot Hiyyanzna[l,20] dhisslaiRss-tatbdxFiic acid

repl aci ngzﬁ- cmlor, methyl)-1,1" - bi phenyl in Step D by

4- chl or o- X‘{’B I9Fidket hyl ) - 1, 1' - bi phenyl . Step B :

Met hyl (I

OaSRgl- 2S (4' -chloro-[1,1'-bi phenyl]-2-yl)methyl]-1,2,3,
Step A o, (daS)-$ddethyxy-31(2%9 2 methoky2-plhénytiahsn SAL2B agmys, 6t €

15 0. 158 f BH3CON | g added at ambient tenperature
to a ;hcﬁxﬂ?qr%r?'f(ﬁ'p@r%zlﬁ“@fz'? Hé‘m"%aﬁ'pound obtained in
Step Ain 5 mM of acetic acid. The reaction mxture is

stirred for 48 hours. The mxture is hydrolysed with a
Initiallyy r 3 & dmlapiCdBiosyl whiasideanrt tadded oxt rastleton wft .94 ¢ of S-

' mbi ned and then washed
e OB B P om ST o SO0°C for
half & ldap med iatidn ellaped a6 e6olttd GHHIAR MBI, iEJaﬁoﬁﬁSﬁ’Rﬁ%ﬁmess is

[ h urified by chromatography over silica g
ca "Sdeguztoéofobtea?n an oil. Secondly, the resulting oil i 120 1l of CELCL. is added to a

SOllft£@58§8%65§_ glg: Q?lllﬁuﬁa[c;btiilllééjhp E?e'ﬁyb] 6f2 P%é%&r’%ﬁ%@ Xil 1]n 120 ml of
CHifalx al’ni/ ’aﬂé)pgl ;OéleﬁNEIG)HZ Tag ividdd B-Bined EoEybdlE abghbient temperature
o A e a0 o S B i CHCh
Afté&t ®@RshBag with a saturated NaCl solution and drying over MgSO,, concentration to
dryness is carried out. The mixture is purified by flash chromatography over silica gel
(petroleum ether/AcOEt 80/20) to yield a mixture of the two diastereoisomers in the form
of an oil.

The diastereoisomers are then separated by optical preparative liquid chromatography over

Chiralpak AD using EtOH as solvent and eluant.
Step B : (4aS)—8-Meth0xy-2,3,4,4a,5,6—hexahydro-lH—pyrazino[1,2—a]quinoline

9.6 g of KO#Bu are added to a solution of 3.91 g of the compound obtained in Step A in
150 ml of THF. The reaction mixture is stirred at ambient temperature for half a day and
then overnight. The THF is removed by evaporation and then the reaction mixture is
hydrolysed with H,O and extracted with AcOFEt. After washing with a saturated NaCl

solution and then drying over MgSO,_concentration to dryness is carried out. The mixture



10

15

Preparation 12 :
(4aS)-3-[(4'-Chloro-[1,1" -bi phenyl]-2-yl)nethyl]-2, 3,4,
4a, 5, 6-
hexahydr o- 1H pyr azi no[ 1, 2- a] qui nol i ne- 8- car boxylic acid
5 hydrochloride Step A :
(4aS) - S- Met hoxy-3-[(2S) - 2- m's@ﬁ(')xy- 2- phenyl et hanoyl ] -2, 3
) ,4,,§a 5, 6- hexahydro-| H pyrazino [1,2-a] g uinoline
is piifiedypy Jlastzghmgmafogsphy Hivensilice lgElO(GHLE 1AM ORUINEHO P9 75/0.5)) to

i 3@ HatHR : 9 f S t hoxyphenyl acetic acid in
yl100 rﬁl gjfrg%—clg&éegqrﬁleora&aogfi on mxture is heated at 40C
for 10 half a day and is then allowed to cool to
Evaporation to dryness is carried

anmhi enf tenperat ure. )
§£@E§ 't oz“aé"i-ér[ﬁﬂ Arhlgre-[1,Eckiphemyl]-2 tybanetkyiH2t3,44a,5)6théxahydro-

120 m 2 j_ to a, soluti, f 18. g of

t he co]fr}gg%ng og%ﬁéil 2%‘@‘%?"2 fééﬁarlgoéﬂ“ﬁcégEygf‘?cgh’rid‘i n 120

m of CH2C 2 and 240 ml of IN NaOH. The whole is

tirred vigoroysl t anmbient tenperature for 1 hour.
Th ﬁéocFa}bfe oh gss%% %zf‘rpé E?@pﬁ?fa?réﬂaraf#@ngﬁ&artmtfrm thescaapauind dbtained
in Steh Bonce Wi th CH2C12. 15 After washing with a saturated

NaCl solution and drying over MgSO4, concentration to

dryness is carried out. The mxture is purified by

flash chromat ography over silica gel (petroleum

ether/AcOEt 80/20) to yield a m xture of the two
Preiaxation €9k GRRGIS/(4'"Chldfo-{ L1 Thi 15Q) 3

di ast er eoi sorrergl(ar e ? ﬁ%fr[lﬂgg%g?gltl@gZgjyl%%w@gf‘?”“"‘a’s’@

pr epar at i viexahydrailHpyoasine i 2:phguinolire-8-24rboili@agak AD

usi ng Et | vent and eluant. Step B :
(4aS)-S- %ﬁ%)?y- 918€4, 4a, 5, 6- hexahydro-| H pyrazi no[ 1, 2-
ajquinoline 9.6 g of KOXBu are added to a solution of

Th3' 91 of t&le conpound obtained in Step Ain 150 m of
CTRICCETES 155 des TRPHAtA % i SteptA nsingithgtothendiastereoisomer obtained.
tenperature for half a day and then overnight. The THE
is renoved by evaporation and then the reaction m xture
is 25 hydrolysed with H20 and extracted with AcCEt.

Af t et in ith a.saturated NaCl solution and then
Préparaijon T géf‘a‘%ggﬂt&,’l'%i!ﬁ_ﬁ%lﬁt‘]r%ﬂlaﬁfhwb-?dff,gﬂeésﬁ-hsxabadré-éﬂ-
out. The rﬂyﬁlﬁhﬁ[l;ﬁgrqdliliﬁggﬂége-fnér%%xmc zuié‘ill)qrdrochloride

chr omat ography over s
(CH2Cl 2/ MeOH/ N11 40H(95/5/0.5)) to

The procedure is as for Preparation 12, replacing 4-chloro-2'-(chloromethyl)-1,1'-biphenyl

in Step I of Preparation 1 by 2-(chloromethyl)-1,1'-biphenyl.

Preparation 15 :(4aR)-3-([1,1'-Biphenyl]-Z-ylmethyl)—Z,3,4,4a,5,6-hexahydro-1H—

pyrazino[1,2-a]quinoline-8-carboxylic acid hydrochloride

The procedure is as for Preparation 13, replacing 4-chloro-2'-(chloromethyl)-1,1'-biphenyl
in Step I of Preparation 1 by 2-(chloromethyl)-1,1'-biphenyl.
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yield the title product in the formof an oil. Step C:
(4aS)-3-[(4'-Chloro-[1,1" -bi phenyl]-2-yl)nmethyl]-2, 3,4,
4a, 5, 6- hexahydr o-

1H pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxylic acid

hydrochl ori de 5 The procedur? is as for Steps Eto J of
Preparation 1 starting from he conpound obtained in
Step B. Preparation 13 :

r ion 1 ¢ asiﬁ)-%-,([;,{'1B,1mhemlbhg}guﬂgh@yjbpg,sm;@;ﬂ,q-hQxa’hydro-lH-
4a, 5, 6- . . L, .
hexahydr o- Yﬂaﬁﬁ":ﬁﬁzh J?T,n 21‘37‘3 FRRRAYS asid hydsachlpride o
hydrochl ori de 10 The procedure is as for Preparation

t he ot her di astereoi soner obtai ned.

12, in en.A usin

mﬁar%ﬂlﬁ-@aﬁenyl -2-ylsulphonyl)-8-methoxy-2,3,4,4,5,6-hexahydro-1H-
1 (4aS) pydabinb{iL2-oRiRhsRyd | - 2-yI methyl) -2, 3, 4, 4x, 5, 6- hexa
hydr o- ﬁ py!aziagﬁ)‘ﬁl, 2-a] qui nol i ne- 8-carboxylic acid
hydr ochl ori de The procedure is as for Preparation 12,

| agi 4-ch -2. -(chl thyl)-1,1" -bi ph [
Th%?gorc):g Lllrg ?s aﬁrf‘éﬁgﬁ%g% Qz)fr}’rélg:%%;?orno , replz}tlcil)lg benzyl brloglideeng; [l,ll'-n
biphexﬁﬂ]?b@ﬁlébh@ﬁﬁ)dh)mmﬁ'l' - bi phenyl . 15 Preparation 15 :
[

(4aR)-3-([ 1,1 - Bi phenyl]-2-yl nethyl)-2, 3,4, 4a,5, 6-hexah
ydro-|1 H pyrazino[ 1, 2-a] quinoline-8-carboxylic acid

toch|eride [The orocedyre | fqr Preparation 13,

St raﬁqh}lﬂ*@%%nﬁ&%—yﬁeﬁpﬁaoawb%ﬁw%ﬁﬁamhwmwynyramou,z-

St ep la]qhindliapa-airbexylit #eid hydrochloride _

2-(chl oronethyl)-1,1'-bi phenyl. -27- Preparation 16

: (4aSR)-3-([1, 1' - Bi phenyl ] - 2-yl sul phonyl ) - 2, 3, 4, 4a, 5, 6-
Thﬂﬁ?gﬁéoﬁg% %;a{sg’glp%t%g%F,Ar@ Ear}d Fofp kAR P SAAOME doSBSh
obtgingd in Step Bi. phenyl ] - 2- yl sul phonyl ) - 8- met hoxy- 2, 3, 4, 4a, 5,

6- hexahydro-IH py razin o [1,2-a] quinoline 5 The

procedure is as for Step E of Preparation 1, replacing

benzyl brom de by [1,1' - biphenyl]-2-sul phonyl

chloride. Step B :
Preparatiom 17 &i-HeOpqro 1y biirhsilyt-ybidetyll K233, fr8167ahy dr

- - - 8- car boxylic aci
gy dr O(F%Ir gf(%cg%{yd’ropyr%]zl %I[ﬂ?-all ﬁfbenzgiaepine—g-carboxylic acid

P

Step A : 6-Methoxy-3,4-dihydro-1(2H)-naphthalenone O-methyl-oxime

28.93 g of Na,HPO,4.2H,0 and 27.15 g of MeONH,.HCI are added to a solution of 28.64 g
of 6-methoxy-3,4-dihydro-1(2H)-naphthalenone in 500 ml of methanol. The reaction
mixture is then stirred at ambient temperature for 2 hours. After concentration, the residue
is taken up in a CH,Cl,/H,0 mixture and the organic phase is washed with water, dried

over magnesium sulphate and concentrated to yield the expected product.

Step B : N—(6-Meth0xy-l,2,3,4-tetrahydro—naphthalen-l-yl)-O-methyl—

hydroxylamine

17.2 ml of the complex BH3.pyridine are added to a solution of 10 g of the compound

obtained in Step A in 100 ml of ethanol. Once the reaction mixture has been brought to
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The procedure is as for Steps F, G and J of Preparation
1 starting fromthe conpound 10 obtained in Step A
Preparation 17
:3-[(4"-Chloro-[1,1"-biphenyl]-2-yl)methyl]-1,2,3,4,4a,
5 6, 7-
oct ahydr opyrazi no[ 1, 2-a] [ 1] b%%fZazepl ne- 9- car boxylic
Oo%f iyg)t mﬁ@ga@ N di@iyﬁ@ﬂlﬁwn(aimdd@pdrbmise meeethe course of 3 hours. The

ml%%%bééﬂaﬁ a%lglggg e&atgrgl WO%!W%E%O égn]g&?? digwgfa saturated

NaﬁKl‘@t sotuthon3s 4ddbdnitepwisd 2EIC Rl 4 pr Ak 8NORG Y. Q‘QQ alﬂleo% phase
hanol. The reaction mxture is then stirred

is %fﬁﬁic‘@ﬁtw@é ﬁ%@p&t @pe thegythe Qﬁgﬂm%lﬁha&f& t1$3 dn@d:) mz@rmagtesmm sulphate,
coﬁd%ﬁtrit@@ Iy ?unﬁ%d tb%ka'ﬂ'oxlﬂ ﬁ’(])ggap By tqﬁle{/vgtsélllca m']{n@a lﬂlgv%qqucOEt) to

he organi ase”i S was _
y1drh@]1|ﬂ@8p&¢tﬂd&plb4ﬂt&te and concentrated to yield the
expected product. Step B :
N- (6- Met boxy-1, 2, 3, 4-t et rahydr o- napht hal en-1-yl)-Oneth

2 -
__gg:% p?/7r P%#Egg%% g’me?g?e%zts gtem'hg(frgtl or%cl%g&%epm f the
conmpound obtained in Step Ain 100 nl of ethanol. Once

144 i SR oG RO e anelobar e o o oghiioner 10 ¢ of

theCb¢edltngOEondpdu@Hif - 100NR1 of TTXiRU I=[‘ﬁe a3 ditih 35 @ﬁ%e& QuPILHE bver the

temperature and stirred for 1 hour,
coussg of 49 @unutm HOdRthew khe feaetidnsmidueds detupwdste aatbi@f€ temperature.

h ase. |
ALl 2 e SR o LT Sab i o, an v
thediqheslis phede FRYREGELWith EHITAS, QheQrQQlﬁ@ﬁlmsé@h@ SoRfbthed, dried over
pur|fied by chromatography over a silica colum

ma%lilf’ébtl%r?@}ma@tfjltqr%ﬂ apd e‘FQHlC@fﬁ@t@po@(tj e@ubmg(lngtduesse]mrﬁied by
tr r Q- e i ne
chrbroRpty Syents shibcongpr (bpmnk AR B0 e GpeaRERERLA
added to a solution of 10 g of the precgdl ng c:mgocund
100 The. addition is carried out a
@WH%HEEE?%? -Sinyhd-3ub-aieteaby diad H-rengagepine-1-
r eact i@RpdRyXdtr e is returned to ambient tenperature.

After stirfing for 1 hour, the mxture is hydrol ysed
with water dropwi se at 0C, and then

2.45 g of BocyO and 1.55 g of K,CO; are added to a solution of 1.52 g of the compound of
Step C in 15 ml of THF. The reaction mixture is heated to 60°C and stirred for 16 hours,
After dilution in a mixture of AcOEt/H,0, the aqueous phase is extracted with AcOFEt, and
then the organic phases are combined, washed with water and with a saturated NaCl
solution, dried over magnesium sulphate, filtered and concentrated. The resulting residue is
purified by chromatography over a silica column (heptane/AcOEt) to yield the expected
product.

Step E : Methyl 7-methoxy-2,3,4,5-tetrahydro-1H-1-benzazepine-2-carboxylate

12 ml of a 2.5N NaOH solution in methanol are added to a solution of 1 g of the preceding

compound in 50 ml of CH,Cl,. The whole is cooled to —78°C and a stream of ozone is
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t he agqueous phase is extracted with Cl-12Cl12. The

organi c phases are conbined, dried over rmagnesium

sul phate, filtered and concentrated. The resulting

residue is purified by chromatography over a silica

col um (heptane/ AcOEt) to yi%d t he expected product.

15 Step D :tent-Butyl e

7-met hoxy-2-vinyl -2, 3,4, 5-tetrahydro-| H | - benzazepi ne- |
applicda rPrsey thet sharagsrigjicobluBo c@Omarhds lappbargd,0 theK2€RBomr @ixture is

t | Ut 0 5 of t.nhe .conpound of. Step
v GOS8 TR Rty O Mok T feapid: ieey St aedoied over
magfieian duiphater, €iliefedrand@ohieuntiited. Thd Rulihk Y@ it BisBolved in a 4N
re of AcOEt/H20, the aqueous phase is extracted

i Xt U ) e a

Hdl} SPLP“AE ddioxapgy After metialisation thaaiusophplsase imedracted with CH,Cl,

Edi ey d,w r W th a saturated Na
ol ut g%;lc g@?%g %P\eﬁeéghnlga%%(gs?%%dg Ut p REEBSSTYE, %“riﬁﬁ@& aﬁéered and
comsn@aiﬁd.r"ﬁteetbﬁulﬁhg regidud Is: plgiﬂ'eaSli)}d Ul&oi(r%to@éﬁh&jdv%%gb%ﬂica column

onat qar apk ver a silica columm eptane/ AcCEt) to

(Cé;}él?/g&tcﬂg) t@)?’b%@ﬁ“@cFXPBWI%H@@PC’[St ep E : Methyl

7- met hoxy- 2, 3, 4, 5-tetrahydro-] H - 1- benzazepi ne- 2- car box

ylate 25 12 ml of a 2.5N NaCH solution in nmethanol are
Stepdfied Methyl 3 ¢({fighérmyloxfy) chriyoi] alatigo prcesdi-nt thx9on U5

in 50 f 2. The whol.e is cooled to -78C and a
str earﬁ%ﬁg%‘}rg’nt%ﬁ%bq'?@?efﬁﬂﬁ?ﬁ@&bm@%té t he

characteristic blue col our has appeared, the reaction
mxture is hydrolysed and extracted with AcOEt. The
14.9 edMiCds a5m addasl inpertionsist Ofsiito advolwdnafar.3 naijiesizyioky)-

. it an trated. The resultin
carfitoacedy s €AY RFO SRR Thee oS issttominen autnahanms
tempsktature fiendt i@lrs. ¥R5dl0ton 610 @EIHAE USmPHRRIE it P il AR Bflof THF

th %&%2 5 and the organi c phases are conbi ned,
and i o ey addgd diprwisp AY°S; tofthe reaetéan mirdure over the course of

t . i.Ng.: i due .is ri.fi
AL i O DIoRRH b a1 Bl frl? B s Kl o, The
resyliing Hetetogemoup extikanle Briydiodysed Sk@vike VPO then extracted with

Acé]ééﬁ{l}% ??g%img%?égég%lp] _,Tvars]lcl)gd with é saturated NaHCO; and with a
satuir@ted Y ESluitdh, HriB@ BFAZ /ARG AT s%@'h?%),( glté% a?&' Qonjéé]ilt%af%?. glrhe

PC15 are added in portions at ution o
res@tn@g reside iszuirgied)by chromatography over a silica column (heptane/AcOEt) to

yield the expected product.

Step G : 9-Methoxy-2,3,4a,5,6,7-hexahydropyrazino[1,2-a] [1]benzazepine-1,4-dione

2 g of 10% Pd/C and 4.1 g of NH4COOH are added in succession to a solution of 10 g of
the compound obtained in Step F in 400 ml of a mixture of THF/MeOH (1/3). The whole is
heated at 50°C for 10 hours. The reaction mixture is then cooled, filtered and concentrated
to dryness. The resulting solid is taken up in diisopropyl ether, triturated, filtered and

concentrated to dryness to yield the expected compound.
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car bonyl ] am noacetic acid in 300 nil of THE The whol e
is then stirred at that sanme tenperature for 2 hours.
A solution of 10 g of the conpound of Step E in 100 n
of THE and 50 ml of pyridine is added dropw se at 0C
to the reaction m xture over_the course of 2 hours.
The m xture is then brought'% “anbi ent tenperature and
stirred for 16 hours. The 15 resulting heterogenous
Step Miiyr e PBongyl-Simyethexyi?.3 i 56 7-dexaiG danpyraan[B24 r act ed
with Ac L G.phases are conbi ned, washed
with a s%&‘bgtgg%eﬁl!ﬂ%%ggn& with a saturated NadC
solution, dried over nmagnesium sul phate, filtered and
resul ti residue is purified by

copcentrat ed. The n
7 A BBty Qi Canat 10 o of ONYiFe: OHGskandlsoBBpyiss wver the
cok@bfh hh& s BXRREERPERS i ; :

9- Met hoxy§_2, 3, 4a,F°%,36,‘g%ﬂgﬁlgﬁégrlﬁ)g%%)%gf@g} 2 p P PN After
retgimprignte- amienti tangngraﬁlrg, 4)fmll&%dﬂd#l@31@ﬁﬂde4arkl Aided over]c theocourse of

Nl.- 14000H ar e, added in successjon to a solution of 10 g
30 iy gnd S0 G Ehon R & styrigd fpr 1 hawrs. Atepgongentration, the
resftiugtisl ke fup TAROPOBRH hbddk of AOMNRLS, | U519

for 10 hQuPs. The.reactioﬁ)nixturedﬁgét]gﬁﬁg%%ﬂ% %mﬁuhon.The
aqyeops phase isandragisd odth Ac@B and thed tyeneganic Phases eeWokibged, washed

. iI.d 1St n.up in di.i sopropyl.ether, triturated,
wifi) koGP SRl e 8 BB sHbbucbigrEpe bonsentrated.
The xgseking dekidieio padfied B chShRkbdrhrh ili 1

3- Be zyI-9-netﬁoxy-2?g,4a,5,é#%zgé&ﬁ%@é?%%;?ggwﬁgﬁ%?f%AdjEﬂ
to HTIFIF%@WE%E@EPWEOT}M- dione 7 g of the conpound of Step

Gin 450 mM of DWF at OC are added dropw se over the

course of 2 hours to a heterogenous solution of 1.6 g
Stepfl :60%-Biedzyil-9-m6thoixy-10%,3 DMk, 5,87 loefah§ dF 6y¥hAhOE  1-8] (5%]]

anbi ent tenperature, 4 m of benzyl brom de are added

over tMHY¥SBMe of 30 minutes, and then the reaction

m xture is stirred for 16 hours. After concentration,

the residue is taken up at 0OCin a m xture of AcCEt

2.24mdofaNsBHymat edtleNahiQOBtioml att(°Gnio aTbeluti@nuoUS oPtRS®mpbund of
and then . the organic phases are

d, w OFt | :
S8 iR %@$€d ThePFHIOR BA{HF & B0 plieyd Ydhalisros terparatyre for
30 miimitesTHIRACH BIYRUWRRALEBE | h&zg %g t%é;ﬂja AGREIWRL glﬂ§)/°é'gver the

The resulting residue is purifie chromat'ogra
cougipedt lhhayr| Adigr sasiming toreptieniéémp@En)e, the reaction mixture is refluxed

for 16 hours, and 50 ml of a 5N HCI solution are added dropwise at 0°C. The reaction

mixture is then heated at reflux for 1 hour before being hydrolysed with 50 ml of 5N
NaOH until a pH of 5 is reached. The aqueous phase is extracted with AcOEt, and then the
organic phases are combined and washed with a saturated NaHCO; solution, dried over
magnesium sulphate, filtered and concentrated. The resulting residue is purified by

chromatography over a silica column (heptane/AcOEt) to yield the expected product.

Step J : 3—Benzy]-l,2,3,4,4a,5,6,7-0ctahydr0pyrazin0[1,2—a] [1]benzazepin-9-yl

trifluoromethanesulphonate

The procedure is as for Step F of Preparation 1.
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to yield the expected conpound. Step I :
3-Benzyl - 9- net hoxy- 1, 2, 3, 4, 4x, 5, 6, 7- oct ahydr opyr azi no
[1,2-a] [1]- benzazepine 2.27 g of NaBHH are added in
portions at OCto a solution of 7 g of the conpound of
15 Step Hin 150 m of THE The reaction mxture is then
stirred at that sane tenpera?bre for 30 mnutes. 11.4
m _of the conplex BF3 . Et20 are then added dropw se at
S—tﬂrl_{o'v quﬁthﬂ 3- @l}b’béJc&ﬂ&&ﬁ;ﬁﬂ-ocmﬁyﬂopy&tzﬁma’[ﬂ ngz]{l]benzazepine_
anbiengfgﬁ&gghﬁgure, the reaction mxture is refluxed
for 16" hours; 'and 50 ml of a 5N HCl solution are added
dropwi se at 0C. The reaction mxture is then heated at
reflug fqor I _hour before being hydrolysed with 50 nl of
The Rrosgdgg ay-as ot Step4s piPrspargtion [ eached. The aqueous
phase is extracted with AcOEt, and then the organic
phases are conbi ned and washed with a saturated NaHCO3
Stgolut | Methxlﬂghﬂ4mﬁ;6,7m@m@arwr§ﬂh9ﬁ¢5}[1]_fbbhia”zfegﬂle?ﬁd
concentrated. The resulting residue is purified by
chr omefBGPXYALe Ixskpchloxide i ca col unm (hept ane/ AcOEt) to
yield the expected product. Step J :
3-Benzyl -1, 2, 3, 4, 44,5, 6, 7-oct ahydr opyr azi no[ 1, 2- a]
309 metndpatadipinreayst are28ded iofd sodutivimsir e seihe panatifg g?ﬁpound in
e

ocedure, .S .far Ste of Preparation 1. -31-
35 %l:octeﬁbmgjél sofiition n methzglof The heterggenous solution is then hydrggenated
for34®aoay| at la gredsifte 43, D blrs/ TRE tr@m{féhgﬂ}%ﬁé 0 q{lt]e;egd; g%{ i’ ?e% with

nzazepi ne- 9-carboxyl ate The procedure s as

megangta yigld theditlelconpospd in the Ketrhyf the hydrochloride.
1,2,3,4,4a,5, 6, 7-oct ahydr opyr azi no[ 1, 2-a] [ 1] benzazepi ne
-9- 5 carboxyl ate hydrochl oride 300 ng of palladi um

StepdWial Yty 8-[eHdalbrod1a ' SR HenyAD- {4E5.6.7-
pr ecedi ngf(l:orgggunpl iﬂ 35q£m gg aﬁ?lﬁa}@]glég%ﬂt’%dsﬁ‘wn
net harfStahyfgepyagiaobgZabil thenashzepine9-caridxghate
hydrogenated for 48 hours at a pressure of 2 bars. The
reaction mxture is filtered and rinsed with nethano

The progédairelista dort Step BofPuepattich i.n t he form of the
hydr ochl ori de.

Step N:  3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,4a,5.6,7-

octahydropyrazino[1,2-a] [1]benzazepine-9-carboxylic acid

387 mg of LiOH are added to a solution of 850 mg of the compound of Step M in 15 ml of
a mixture of dioxane/H,O (4/1). The whole is then stirred for 4 hours and concentrated to
dryness. After dilution in 0.5N HCI, the aqueous phase is extracted with AcOEt. The
organic phases are then combined, washed with a saturated NaHCO; solution and with a
saturated NaCl solution, dried over magnesium sulphate, filtered and concentrated. The

resulting solid is lyophilised in a mixture of ACN/H,O to yield the title compound.

Preparation 18 :(10au)-2-[(4'-Chlor0-[1,1'-biphenyl]-Z-yl)methyl]-1,2,3,4,10,10a-

hexahydropyrazino[1,2—a]indole-8-carboxylic acid (a=R or S)
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10 Step M: Met hyl

3-[(4"-chloro-[1,1"-bi phenyl]-2-yl)nmethyl]-1,2,3,4,4a,5
, 6, 7- _

oct ahydr opyr azi no[ 1, 2-a] [ 1] benzazepi ne- 9- car boxyl at e

The procedure is as for Step32l of Preparation 1. 15
Step N : Toas
3-[(4'-Chloro-[I,]"-biphenyl]-2-yl)methyl]-1,2,3,4,4a,5

The gompound is obtained by separating the racemic mixture obtained in Preparation 11

opXIr azi No 2-al[|]benzazepi ne-9-carboxylic
°V§§}§g§%5f R n&‘%’%ﬂ!&%.ﬂléétg%fg‘@a ap ARty Tmins anclndinso ng

Rerhtidimgme 08 youeedf Step Min 15 nl of a mixture of

di oxane/ H2O (4/1). The whole is then stirred for 4
hours and concentrated to dryness. After dilution in
0.5N HO, the aqueous phase is extracted with AcOEt.
The 20 organi c phases are then conbined, washed with a
Prauiratiod 9! : (YOS SEH(45 CHlbi 01, BrHip Nériyl)-2 1)ﬁﬁ¥ﬁ§ﬂfi,§9,WOa-
solution, dried over magnesium sul phag’e, fi'l'tered and
concent r at R¥ahydeopyrazinelli2 glindgle-§-casbexpbiohicid Ges drR)a
m xture of ACNNH20O to yield the title compound.
Preparation 18 :
Th¢ toapgur@- i (obtaihl by eepfatatihip-thé rﬂd;emﬁk_l hréﬁluw %m’ﬁhéuékﬂ I;felpgraaﬁon 11
10,1 exahydr .o azi ng[ 1, 2- a] i ndol e- 8- car box
OV%g?hara{P&E%[g psiag Hegyldlpeeteny 6@#&%‘1?@&9%‘? prejuays.”
ReBREM hé NY 6Lh@uieacem ¢ nixture obtained in Preparation
11 over Chiral pak AD using nethanol, acetonitrile and
di ethyl am ne as eluants. Retention tine : 8,7 mnutes
Preparation 19 :
(10ap)-2-[(4' -Chloro-[1, 1" -bi phenyl ]-2-yl)nethyl]-1,2,3

Preph oL@ 6-fer-Butoxycarbonyl)-3-[(4'-chloro- 1,1'-biphenyl]-2-yl hyl]-

ehe;iiﬁ;/dr op r@azi no 1),, 2-a] iyn)doI[(e- 8- car k;oxyl !l-)c a%lllgf )f?lu:lg y]-
or R The %@ﬁﬂ@ hP@Wmlﬁﬂymlmpamumwﬁlhm-&carboxyllc
racemc m gjre obtained in Preparation 11 over
Chi r al pak %& usi ng methanol, acetonitrile and
di ethyl am ne as eluants. Retention line : 9,6 m nutes

aratjon 20 :

g A T or T 1BSTERg vk napY - G- pitronhenyd 3-piperszitisepthomylig acd
-yl)methyl]- 10 _ _
2,3,4,4a, 5, 6- hexahydr o- 1H pyrazi no[ 1, 2- a] qui noxal i ne- 8-

19.z2 8962 2} SN Na@] sbl@iapand then a solution of 2.07 ig of g_opp_er sulphat% ienC4O ml

-1-(2- - 2- razi
of v;\"é}t% o%%/ Pai%igle(g@/ %j%o ru!calglq ¥)|f]5 gl o§ -p?ﬁe&gz?lgeggr%%xy)llic ac% Fcjliehygrochloride in
20 ml of water. The resulting blue solution is cooled to 5°C, and then 2.5 g of Na,CO; are

St

added all at once, followed dropwise by a solution of 3.85 ml of benzyl chloroformate in
20 ml of dioxane. After returning to ambient temperature, the reaction mixture is stirred for
24 hours. The precipitate is removed by filtration to yield 4-[(benzyloxy)carbonyl]-2-
piperazinecarboxylic acid chelated with copper. This latter compound is dissolved in
375 ml of water, and then 4.5 g of EDTA are added. The reaction mixture is heated at
80°C for 3 hours and then concentrated to dryness. The residue is taken up in 75 ml of
DMSO. There are then added 3.43 g of 2-fluoro-nitrobenzene and 15 ml of Et;N, and then
the reaction mixture is heated at 60°C for 48 hours. After returning to ambient temperature,
the solution is adjusted to pH 3 using SN HCI and is then diluted in 250 ml of water, and

extracted with AcOEt. The organic phases are washed with water, dried over magnesium
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19.5 mM of a 2.5N NaCH solution and then a solution of

2.07 g of copper sulphate in 40 M of water are added

to a solution of 5 g of 2-piperazinecarboxylic acid

di hydrochloride in 15 20 mMl of water. The resulting

bl ue solution is cooled to 5C, and then 2.5 g of Na2CO3

are added all at once, foIT%ﬁNed dropwi se by a sol ution

of 3.85 m of benzyl chloroformate in 20 m of
SUIBh‘ﬁ%an@ncﬂfttaéqd r rpﬁrifgdt dyandiirembtopmpher averr &3 tiliea column

X S _Sti for 24 hours. The

pf e& a tg}%lééldr en%ﬂ%(&e‘?) TO0¢h ¢ ation to yield

4- [(benzyloxy)carbonyl] - pi perazi necarboxylic acid

chel ated with copper. Th| s latter conmpound is dissolved
Sten-By ) Benzyhf-oxp-lyat4n.5,Gahexahydro-3Hspygavino HLPA] qrisoxaline-3-

added. ca‘;gg )ﬂgéctl on mxture is heated at 80C for 3

hour s Phen concentrated to dryness. The residue is

t aken up in 75 in] of DMSO There are then added 3. 43
g g(#o or o- (igprobenzene and 15 m of Et3N, and then

& e‘rqnel%f&’{ e5 Areaddeh i Periope et 2eplulionsefS. 7 grof 4l bmyupeund of Step A
in Bk t he | uti

R Lo e RO R bl BRSO T B P et 8 rppming
to ambient terhpesatiues, , S0and (ﬁSINXHCh(atedd&\ﬂdt MThAc§dhlitionT REextracted with

dicBl. tﬁﬂ%haf%gﬁ’ are v.vasged with water, dried over
! OZ‘H’&% e QIBHHG PRAseR SFf B PiaeR cirifdao st r MaEResiusy sulphate
and fHe@ @h6gHtARAY T‘B&erésﬁuesis b0 eilﬁo %@1@’ MRODifi& column

yield the expected produc Ste
(heBtaész/@D@E@T@Y4¢idﬂle&=>¢pec¢a<hymdoct3l—l- pyr azi no[ 1, 2- a] qui noxal

i ne-3- carboxylate 5 8 g of iron powder are added in

portions to a solution of 5.7 g of the conpound of Step

Step Ci N 10Beridy] 8branlts-6x@ %2 420 518-HoxXhHirS-33-phe nﬁ&' at

60Cfor 3 hours and then, after returni ng I ent
t enper atﬂr%“]qym%alla¢-3l'qw‘mylme added. The solution is
extracted with dichloromethane and the organi c phases
are conbi ned, dried over magnesi um sul phate and then

At ¥hoentapatied of Thenimesd mlwm@ W 35 ¢ 8ENIoMBEREREAMARBY ml of
hept ane/ AcOEt) to yield the

Dl\@:v ﬁquﬁg%' tlﬁlraggqlﬁt? | u&p %6 tﬂ;@ﬁ;ﬂnpound of Step B in 40 ml of DMF. The
oraﬁ%é)E(?gﬁlgﬁll‘sg%iSraelalaﬁ gﬁas’g%grél? tgl£5§r§ﬁ?é’%rof SHo R4 A% 0 %en diluted in a
mixture of HO/AcOEt (1/1). The aqueous phase is extracted with AcOEt, and then the
organic phases are combined and washed with water and then with a saturated LiCl
solution before being dried over magnesium sulphate, filtered and concentrated. The
resulting residue is purified by chromatography over a silica column (heptane/AcOEt) to

yield the expected product.

Step D:: Benzyl 8—brom0-1,2,4,4a,5,6-hexahydro—3H—pyrazin0[1,2-(1]quinoxaline—

3-carboxylate

The procedure is as for Step I of Preparation 17 using the compound obtained in the

preceding Step.
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At OC over a period of 25 mnutes a solution of 2.55 ¢
of N- bronosuccinimde in 30 Ml of DMF is added to a
solution of 4.4 g of the conpound of Step Bin 40 m of
DMF. The 15 orange solution is stirred at that sane
tenperature for 1.5 hours and is then diluted in a
m xture of H20/ AcCet (1/ 1).'3I4h‘e aqueous phase is
extracted with AcCEt, and then the organic phases are
Stepaliyi ned3deazylbsteetbuiyl 8-bramerdasfhdiltydeo- 1H-pyraaino[1,2-a]-

quﬁn@%‘ﬁﬁg\g_g%(ﬁz%aﬁ%r%h ngbef ore being dried over

esi um's red and concentrated. The
resulting residue is purified by chromatography over a

silica colum_(heptane/AcOEt) to 20 yield the expected
Thf) PERRGEwre istas pfop:SterBBhef) Preparation 17 using the compound obtained in the

6 §R:1. 2, 4, 4a, 5, 6- hexahydr o- 3H pyrazi no[ 1, 2- a] qui nox
P af(m;l}%- g-carboxyl ate The procedure is as for Step | of
Preparation 17 using the conpound obtained in the

receding. Step. -34- Step E: 3-Benzyl 6-tert-butyl
SUP I o - oY) Gty onip) B wyatiav 4ot iy deg-LH-pyrazinol1,2-a]-

%kﬂ@ﬁ@bk, 4304 -di.car boxyl ate The procedure is
qllas for §tggzD’ gé)zt'lgkrcgggaor %alqgn 17 using the conpound

obtained in the preceding Step. 5 Step F: 3-Benzyl

6-tort-butyl 8-nethyl4a,5-di hydro-| H pyrazino[1l,2-a]-
Thg R e o5 ek AL TR bR RLES compolibebated in the
prec&di@sSfepr Step G of Preparation 1 using the conmpound

obtained in the preceding Step. Step G 6-tert-Butyl

8-nethyl 1,2, 3, 4, 4a, 5- hexahydr o- 6H pyrazi no[ 1, 2-a]- 10

knoxal } ne- -di carb I .22 f % Pd/ C and
St G 1446'6‘36’%?’%&%['66{511?i&@e‘ggﬁgd‘e?‘ﬁ%&égwwlwl5&-”]-
quinokalinec6)8-diéarbodylgteof the conpound obtained in Step Fin
40 mM of a mxture of THF/ MeOH (1/1). The whole is

heat ed at 50C for 4 hours. The reaction m xture is then
0.28 %QJfEi@% Pl SlffeRT4 mg of NH,COOH are added in succession to a solution

of 1.1 g of the compound obtained in Step F in 40 ml of a mixture of THE/MeOH (1/1).
The whole is heated at 50°C for 4 hours. The reaction mixture is then cooled, filtered and
concentrated to dryness. The resulting solid is taken up in diisopropyl ether, triturated,

filtered and concentrated to dryness to yield the title compound.

Step H: 6-tert-Butyl 8-methyl 3-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-
1,2,3,4,4a,5-hexahydro-6H—pyrazino[1,2-a]quin0xaline-6,8-dicarboxylate

The procedure is as for Step I of Preparation 1 using the compound obtained in the

preceding Step.

Step I: 6-(tert—But0xycarbonyl)-3-[(4'-chlor0-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoxaline-8-carboxylic acid

The procedure is as for Step N of Preparation 17 using the compound obtained in the

preceding Step.
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concentrated to dryness. The resulting solid is taken
up in diisopropyl ether, triturated, 15 filtered and
concentrated to dryness to yield the title conpound.
Step H 6-tert-Butyl 8-nethyl
3-[(4'-chloro-[I,I"-biphenyl]-2-yl)methyl]- _
1,2,3,4,4a,5-h exa hyd ro-6 %yra2| no[1l2-a] quin
oxal ine-6,8-di c a rb oxylate The procedure is as for
Step | of Preparation 1 using the conpound obtained in

. [ tep. 20 St N .
rgBfaubh 386 BB BB gpoRY Pl spigrogit e
-yl) met hyl bx@2.3, 6heRah el Py Padifib[R YL AR lifre-8
qﬁi%oxalyng-S-%gﬁggi lic 5??? Tﬁg&procédﬁfgaks as %%r_
Step N of Piré’ﬂaﬂéﬁi“b% 17 using the conpound obtained in
the preceding Step. -35- Preparation 21 : .
6- (tert-Butoxycarbonyl)-3-[(4'-chloro-[1,1"-Dbiphenyl]-2
The yitlereinippithd & obteindd Joldowhing the SmheBRPY ds Fot- Mé%@%h:&g% bOBut with

- [ [ - 8- b [i d The
tw BT gt AR I TV Wi . He St 151 sisitiarsofitbe Boo group
i ' YY) NN S,; N :
s GRARRRAA 8 phels oA (antd ot R, GO LT TRRE B yOF T o

the Boc group is carried out in the presence of HNa

(and not K2CO3) in DVMF (and not THF). Preparation 22 :

1- Brono- 2- (brononet hyl ) - 4, 4-di met hyl -1 - cycl ohexene
Prépfiiticn 29 ¢ 4- Dl-BRbingL2-Bieh AN dinfeehf1-PY i dsehd

added Tn portions to a solutioh”of

4, 4-di net hyl - 2-cycl ohexen-1-one 10 (0.0805 nol, 10.6

. . . e
Steﬁ&: in 1}Q-ﬂ?qe%)g$§%ﬁ}?xand then the whole is stirre

2 holrs a MSer at ure under at nospheric
hydrogen pressure. The palladiumis renoved by
fi ggati n.and concentration to dryness is carried out.
1 %rﬂé r/(egéfq ingddsH | inroytiensl o & eelutign af ded-HimetHyie-eycldhexen-1-one
(O.Gs%i@)ggﬁHBl?qO!énﬁ)hiﬂsl 190k RLP %%d]ﬂ IR Qo imjti}rgd Sﬂ?rl ) ?fours at

ambieBr empefifibe dindetduybsphetiy Glyotogue peesture.ar Kbaﬂ)éiﬁam islé?loved by
e 6]

tri bromde are add dr opwi se
g b SR ERECkS Sy ;

N0 Fhryrgss ds ocarried out. The resulting oil crystallises
gradually. The title compound is thus obtained in the form of a white solid.

Step B: 2-Bromo-S,S-dimethyl-l—cyclohexene-l-carbaldehyde

20.1 ml of phosphorus tribromide are added dropwise to a mixture of 110 ml of CH,Cl,
and 18.7 ml of DMF kept at 0°C in an ice bath. The whole is stirred at ambient temperature
for 30 minutes. The reaction mixture is then cooled to 0°C and 10.5 g of the compound of
Step A dissolved in 90 ml of CH,Cl, are added. The whole is then stirred for 4 hours
gradually returning to ambient temperature before being poured into a mixture of
ice/saturated NaHCOj3 solution. It is then stirred for one hour and extracted with Et,O. The
organic phases are then combined, washed with a saturated NaCl solution, dried over
magnesium sulphate and then concentrated to dryness .The residue is then purified over a
silica column (heptane AcOEt gradient 0% to 5% AcQOEt). The title compound is obtained

in the form of a colourless oil.
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and 18.7 nml of DWVF kept at OCin an ice bath. The whol e
is stirred at anbient tenperature for 30 mnutes. The
reaction mxture is then cooled to OC and 10.5 g of the
conmpound of Step A dissolved in 90 nl of CH2CO 2 are
added. The whole is then stifred for 4 hours gradually
returning to anbi ent tenpera%@?e bef ore bei ng poured
into a mxture of 20 ice/saturated NaHCO3 sol ution. It
is then stirred for one hour and extracted wth Et20.

. org h n‘olne hed with a
—Sgggur at e?ha@?’ ?ealq’%tﬁyltg' Wgr 'd“ﬂ@ﬁggﬁlﬂm sul phat e
and then concentrated to dryness The residue is then

28ur| fied over a silica colum (heptane AcOEt gradient
08t I0giume @mhydmﬁ@ g @d@edc moums itg bolatioedf [2¥& geof the

co&%&dﬂrd g{)r%ggggbdﬂ {&E}fﬂ (1)112(5 cydl et%tlhotf 1‘1:97 Yhels feaffgredfossd hours

aguaify shahing tooarmbiyslr fetpeatge. aﬂ(ﬁﬁfkabﬁblﬁﬁﬁ)ﬁmﬁnﬁ théh &ooled to 0°C,
hsol q%lon of 12.48 g of the conpound of Step B at 0C in
the verd Aed xhartcd with WsCk- | esprgan@dplnetsﬁs arqqdmscombmed
waSHeadyah! | t e

] SRS BBl SAEE g i ot
corwymtrasecygedrmds e rtatet eninpuuh& 1£bBt@1112d ifhke ﬁirﬁﬁﬁf & colourless oil,
thclPu S ; rdela}r}gn corrbl shed with a saturated NaC

§8 ﬁP‘i § 811“8‘&?8?31’ a}ﬁ%rﬁ as‘i?lhﬁwaﬂl?mélﬁ@’ AeQR y

concentrated to dryness. The title conmpound is obtained

in the formof a colourless oil, which is purified by
Stepoat oBapme-buonmmeéthyld,4 dimmhylél‘repctlamedené\c CEt) .
Step D

1- Brono- 2- (br ononet hyl ) - 4, 4-di net hyl -1 - eycl ohexene 10

3.98 g9 thge obmphrndcsimen Cchro HisSHIORI fa A8 gt eg0!
l?ir)]e whol eérgel rﬁg 1ksept at ) Ef?@ Mﬁ%ﬁcﬁe ggnéﬂkept o

I']r07$’§‘1121 B pRosPhotys Hihrereidgrage thee ﬁdwdbdp\ms@ pwiste Tﬁﬂ?@ﬂﬁﬂ@ls stirred

h er at
- t@ﬂﬁa&@%ﬁwﬁzorffegﬁrs%)nmrﬁnw e FERALANGG b Mot Bt et
beihe extiactedtwisic Ee®. Tht brdahRQhahieren@arbebieasesshad %Mheﬁturated

washed with a saturated NaHCO3 sol ution and
NafiFER Gl 4 e a6 RIS UR P B Gy Brazhesiunh Sulphate
dTﬁﬁzEl coBentthiBha n | t L0
o Yngyzs Te'he ti tbgdrglgeﬁgog%é luﬂ@ é ai neggl Oﬁﬂﬁg othr?n %’fm of a
colgu esopid whiichsis poiifiedby dnomtqgwphf/ jogel dxyiliehdodirah (ghaRBYACOE).
over a silica colum (heptane/ AcOCEt).

Preparation 23 :(4aR)-3-{[2-(4-Chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-
yl]methyl}-l,3,4,4a,5,6-hexahydro-lH-pyrazino[1,2-a]quinoline-8-
carboxylic acid hydrochloride

Step A : Methyl (4akR)-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinoline-8-

carboxylate

The procedure is as for Steps A and B of Preparation 12, selecting the other
diastereoisomer. The resulting compound is then subjected to the same treatments as those

described in Steps E, F, G and H of Preparation 1.
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Preparation 23 :

(4aR) - 3-{[ 2- (4- Chl orophenyl ) -5, 5-di met hyl -]

-cycl ohexen-1 ylI'] nethyl}-2,3,4,4a,5,6-h

exahydro-|I Hpyrazin o [ 1,2-a] g uinoli ne-8-
carboxylic acid hydrochlorlde 20 Step A : Methyl

(4aR) -2, 3, 4, 4a, 5, 6- hexahydrc51?+pyra2|no[1 2-alquinolin
e- 8- carboxyl ate The procedure is as for Steps A and B
of Preparation 12, selecting the other

\ . h
St 80 01 s e i St s heags drsuettyh
53&,@5 6Ehexithy dpoal - pyir #4in 611 2P Aqaidobine B-carBixylatecP B:

Met hyl
(4aR) - 3-[(2-brono-5, 5-di net hyl -1 -cycl ohexen- 1-yl ) net hyl

' 1.2- . )
o B O AR gy e
sucepddich. 0@ sglubion tolf @. 76QNPRIHE dor@poridedtBted AQR 28 nITOMEIeRE whole

I n succession to _a solution of 0.76 of the conmpound
is {hen deatgd gt |89 SR kurpntterrepolipg gpeam gtsemtstemmenanheaﬁxedeacuon
r .
mvt?ﬁelrrtrsgig ﬁﬁg{iﬁi}}és%d hy g tl?eenaégx{t{ag%d %’iﬂ{ ﬁ&r@gEitt gl“lﬁen%ggﬂ% é)le%ses AIF combined,
washednwidx & sactasel WMElhsohaiont and Tthen ovithaniaupted ¢sCIadoution, and then
with a saturated LiCl solution and

dl‘l?Cﬁ 8ﬁervﬁ1?$1lealug’a§1§g%t% &nweyceggptﬁtiltg ﬁlry%@ﬁﬂ ‘Theeresulgipg sglid is then
tak@y 8p M%?ﬁipyﬁétﬁéij ﬁhﬁxta?edaa'ﬁq tﬁé?fﬁl?é?éc[ "’Ith%‘irdgl off H&?ﬁ obtained in

The resul IS then en up In

thedpmepf a white swlsd theit @ﬁmfﬂctmﬂy pirtette beasedTinehd fcﬂlloe/m[g)&qapu nd
is obtained in 10 the formof a white solid that is
sufficiently pure to be used in the follow ng Step.

Stept@p C. MRt (4aR)-3-{[2-(4-chlorophenyl)-5,5- dlmeth I-1-¢ clohexen 1-
{[ZH?A(l ch)l oﬂo enyl )p 5Y)I nmet hyl X cl ohexen-

yl]qnsthg%}]-zpéﬂm, 6-21e3ahwd¢a-ldf-9ymx1m{§lérldqhiﬂObyc-quamboxylate
[1,2-a] quinoline-8-carboxylate 0.14 g of PdCl12(Ph3)?2,
and then 0.697 g of 4-chl orophenyl boronic acid and 2.4

0.1#rg affPAE1,ZRN; )R and dien ONSZGEBE mhlutdpnenﬁb(?oaﬁ%mlésﬂa 2.4 ml of a 2M
g of the

succ a suspe S|on of 1.33
aq“&B‘r‘FpE%ﬁ‘é beO%P@B *Eelo gd i xqugeessien tPME/susprDpiomt @il 35g of the
/ )in al; onnf
cora st Blip e B DUE SEOAEOH (1338 RN’ Phe FRote s
degﬁ@ad tunder argdix far 5 imsnutdseandf thed deael] at 8G0@bifoe N6 hours. The reaction

mlxtu GaPR %t urﬁterg eatfanlﬂglg tteelﬂpsérattlﬁ%n dﬁltra eS ?sd tl%and hydrolysed and
extracted with CH,;Cl,. The organic phases are combined, washed with a saturated NaCl
solution and then dried over magnesium sulphate and concentrated to dryness. The
resulting green oil is then purified by chromatography over silica gel (heptane /AcOEt :

95/5) to yield the title compound in the form of a white solid.

Step D: (4aR)-3-{[2-(4-Chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-yl|methyl}-
2,3,4,4a,5,6-hexahydro-lH—pyrazino[1,2-a]quinoline-8-carb0xylic acid hydrochloride

A suspension of 0.910 g of the compound of Step C in a mixture of dioxane/ 6N HCl
(10 ml/ 15 ml) is heated at 70°C for 20 hours. The mixture is then allowed to return to

ambient temperature. The resulting precipitate is filtered off and then washed with
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extracted with CH2Cl 2. The organi ¢ phases are conbi ned,
washed with a saturated NaCl solution and then dried
over nmagnesi um sul phate and concentrated to dryness.
The 20 resulting green oil is then purified by
chromat ogr aphy over silica ge] (heptane /AcCEt : 95/5)
to yield the title conpound % the formof a white
.solid. Step D | _
diigapzqwyl sther and grigh| dhe itle rephipoBndisdibtained) in thedfpnh ofiexiaght green
yl ] met hyl } -
, 3,4, 4a, 5, 6- hexahydr o- 1H pyr azi no[ 1, 2- a] qui nol i ne-8-ca
rboxylic acid hydrochloride A suspension of 0.910 g of
the conpound of Step Cin a mxture of dioxane/ 6N HC
25 (10 n/ 15 M) is heated at 70C for 20 hours. The

] ks th tur Nt anbj e
Erdigfh 2 | OB RS e AR st
ylmuethyl}3 2,308 50,200 -biekthyd38pyrdiing HpI-afidoleis@irbandicdici®d-
e jitle conmpound is obtained in the formof a |ight

B solid. Preparation 24:
(10a(i)-2-{[2-(4-Chl orophenyl)-5, 5-di nmet hyl -| -cycl ohexe

n - -
Stgg|48mt hy2-}{[2|1(_42¢Blo¢gpl?nygas,5+dna‘ b@ﬁls-mfrye?hbxm[-ﬂryqnﬁ}ﬂm}igl
- 8- Xyl i Ci (P= I t e ,
nwgy??ge%ggdﬁp'%XgﬁﬁﬁyPngpgggkﬂg%ﬁyl-F-cyclohexen-l-yl]m

et hyl }-8- nethoxy-1, 2, 3, 4-tetrahydropyrazino [1, 2-a]
i ndol e The conpound obtained in Step C of Preparation 9
The eorapmying ebeaineddn tStep @06 Reparatien 8 ésabjdved to ithe [Boeuiares described

. P tion,23. 10 Step B: Methyl
n %?f?ﬁ]%?ﬁi?cif?@%%‘%gﬁy 3 -5, 5-di met hyl -1 - cycl ohexen-1 -yl ]m

ethyl}- 1,2, 3,4-tetrahydropyrazin o
a] i ndal e- 8- car boxyl ate The conpound of Step Ais

1 2-
_B&Ste[ ij ect SYethylt B Dotdoeldarnndeny-Set-diseetlylahdydolsixen-1-yl methyl}-
1’2g’g“{aﬁg’f“?‘%gﬂ?’g?615‘1?@135‘{’&‘@,?‘%28&?%'8? Wf‘t-el -cycl ohexen-1-yl ] m

et hyl } -

1,2,3,4,1 Qa- hexahydr.opyr azi no[ 1, 2- a] i ndol e- 8- car boxy
Thy Gomngung Oﬂ;‘/%epo% A SPiedied 16 hergocsghish P Fioif Seenaratign 9.

Step is subjected to the procedures of Steps B and C of

Preparation 11.
Step C: 2-{[2-(4-Chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-yljmethyl}-

solj

1,2,3,4,10,10a-hexahydropyrazino[1,2-a]indole-8-carboxylic acid hydrochloride

The compound of the preceding Step is subjected to the procedures of Steps B and C of

Preparation 11.

Step D: (IOaB)-Z-{[2-(4-Chlorophenyl)-S,S-dimethyl-l-cyclohexen-l-yl]methyl}-
1,2,3,4,10,10a-hexahydropyrazino[1,2-a]indole-8-carboxylic acid (B=S or R)

The compound is obtained by separating the mixture of enantiomers obtained in Step C.

Preparation 25: (4aR)-3-{[4-(4-Chlorophenyl)-3-pyridyl]methyl}-2,3,4,4a,5,6-
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Step D

(10a[ 3)-2-{[2- (4-Chl or ophenyl ) -5, 5-di net hyl -1 -cycl ohexe
n-1-yl ] met hyl } -

1, 2,3, 4,10, 10a- hexahydr opyr azi no[ 1, 2- a] i ndol e- 8- car boxy

lic acid (P=S or R) The conpgound is obtained by
separatlng the mixture of endhtiomers obtained in Step
C. 20 Preparation 25:
hexahydy o4 H-pyraginoChP o quinetigé-$-carlmaylic wkidnetfhupkdacetate
-2,3,4,4a,5,6 -39-
hexahydro 1H pyrazi no[ 1, 2- a] qui nol i ne- 8- carboxylic acid

Stépr A f | UGH-BROaI08-PyridyDmefharlof- Br ono- 3- pyri dyl ) met hanol
0.2 g of sodium gorohydrlde is added in portions to a

solution of 1 g of 4- brononicoti nal dehyde |n 50 m of

S,akben stirred for
0'2'\/?0(?5 2%‘1‘198? elg(%rglﬁ%giet cl)g arrgl entt P %%’ésr atf)ulalesoh’f’tlﬁ(@l Of ? g of 4-
brmﬂtmmldﬁhydhunéﬂ B8] 0O M tad 00C, Thé holy fr @by %ﬁﬂed’“f&rrﬁ hours

% turated NHAC1 sol ution and extracted with CH2C
gragpally peiping tepaakient tgmperaien Hsnispotiod, miviulsdd oppled ta 0°C, then

hycﬁ@ g@écﬁ@vﬁﬁ‘ a %'thatmcpgblutgin £d eQ%gd;t%c{]@?H t%lﬁé%@oi‘g W&mlc ghases

then concentrated to
aredmrmqméﬂnerdw wableedf witlm (sﬁtuﬁatéd AT sohut@andgel owdd inGlgnéssum sulphate

as i the followng Step. 10 Step B;
and B8 S5 Sl s, B il PhaBewine orebotip e fom o a g
broReh(dRd Shskbh 19u§e'33asgs Qlfthéf(ﬁfblu% s’é‘égnyl boronic acid and
then 2.9 m of a 2M aqueous” Na2C33 sol ution are added

i n succession to a suspension of 0.545 g of the

S R 7 1,

m nut es and then heated at 80C for 18 hours. The
reaction mxture is 15 then filtered at anbi ent

0.38 308 Pe{RIpe, Orhe giafy 4ﬁb19rqpélemy1b¢rohiyd¢c@¢1 ysddhem@.9 ml of a 2M
aqu%5ﬁ5r ?&5@6 Wb ﬂon %%ged Epgucce%‘rflcal ﬁ%% sﬁ%ﬁ%qj?qneﬂf ngéS g of the

I néd,” washed wth a Satura
com}immd oderteqﬂAam&rmnsagn&eﬁi IDIMIES Bt QHATS Ald a0 aeetwiled dédassed

KRR o P aver & ?xé’%é%@i Stpr 18 houke Ehe yeacon mixare i

thed ifBlefbdt Reahbibhet
(éhl or oe#etlhy )eﬁ%@’[(:b%%g hFor op‘ﬁeny )thpe)I/1 rkllyéi mlé/seﬁioal}g extracted with
CH3@]|2 uThe(mgmﬁc ph&e9anel copfbirted] waghied whithar sadeate® NAQB solotion add then
d dropwi.se to a !?H%Iutlon of

aricy sy HbagB?S“lnﬁéuh’i]ﬁtﬁcﬁ’i‘ﬁomB kel 18 dryness. ihegesutippectolidgs finally

purffed bifiromatography over silica gel (CHyCl,/ MeOH ) to yield the title compound.
Step C: 3-(Chloromethyl)-4-(4-chlorophenyl)pyridine

A solution of 0.590 ml of thionyl chloride (0.008 mol) in 5 ml of CH,Cl, is added
dropwise to a solution of 0.176 g of the compound of Step B in 5 ml of CH,Cl, at 0°C. The
whole is stirred for 2 hours gradually returning to ambient temperature. The reaction
mixture is then concentrated to dryness. The resulting solid is washed with heptane and
dried. The title compound is obtained in the form of a light beige solid which is used as is

in the following Step.
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whole is stirred for 2 hours gradually returning to

anbi ent tenperature. The reaction mxture is then
concentrated to dryness. The resulting solid is washed

with heptane and dried. The title conpound is obtained

in the formof a light beige solid which is used as is

25 in the foll ow ng Step. - Step D: Met hyl

(4aR)-3- [ 4-(4-chl orophenyl)-3-pyridyl]nmethyl}-2,3,4,4a
StepD 5 dxldr o- (HaR)3-4H- @bct[mr@mpyl) -3-pyridyl]methyl}-2,3,4,4a,5,6-

[ yl at.e The_procedure is as for Step B
he’g”#‘yar?"e%g’re%a&}?"ggi ”b%‘HBP"'i’]“g 8'tcﬂ #ﬁﬁund of Step A of
Preparation 23 with the conpound of preceding Step C. 5
Step E: (4aR)-3-{[4-(4-Chl orophenyl)-3-pyridyl]nethyl)
The progeduig s gis doh Steanky dqfd’.reparatlon 23, reacting the compound of Step A of
[+ N@l i xylic acid
Pre%’ uggcl‘;\g{glefl ?mg {eﬁd&? rec dméggeé’%ound is subjected to
the procedure of Step N of Preparation 17. A non-

crystal | ine_conmpound is obtained, which is purified by
Stepfiior o 4aR k3 IEH-Eiaraghemrly > RO <l et Sschexahydo-

H%%noﬁ ﬂ'%ﬂ%n‘ﬁgt A ne(?t(&gh% %88?*1&]‘13 cetaiieFtAhgalt It the

product orm
Preparation 26:

3-pyridyl]nmethyl}-2, 3,4, 4a
Thé %reggdlng c{,([mp(glmd 1S su Jec elzi to){ e)proccgJ ure o%/ Step N o Prl:paratlon 17. A non-

myEtﬁPIﬁB)éQﬁ@oﬁﬂd‘ @bbﬁlﬁeﬁ%ﬁl’cﬁ sg_ﬂ»ﬂiﬂe'aQJyH @ex ]9}%59%3 &)gga%hg

trifluoroacetate The procedure 1s-as repara
(C-28) (gregieutcHrQ, @HbeNn@ril%: off i TioA )d et fied dydiphilZsatiomnthe title product is

obt[zﬁgf&gn r@ékdehﬁiﬂ E%g?%[)ﬁgﬁ;?; I. o oyt dyl ] et hyl -2, 3, 4, 4a

hexahydro 1H pyrazi no[ 1, 2-a] qui nol i ne-8-car boxylic acid
trifluoroacetate The procedure is as for Preparation

PR dEARC, DSl SPOLEI DRI Rls T2 s

hex(agggh)o;]ig{[ﬂ)g%gﬁo[Zlal—ﬁltﬁﬁﬁlﬁmﬂ-s-cﬁrﬂb)ﬁ&héjﬂélh RENRYFdacetate
- , , , a , , -
hexahydr o- 1H pyr azi no[ 1, 2- a] qui nol i ne- 8- car boxylic acid

Thd prdcbHRE QAGEBE Prepdrhtion 25, replacing 4-bromonicotinaldehyde by 2-bromo-
nicotinaldehyde.

Preparation 27: (4aR)-3-{[3-(4-Chlorophenyl)-2-pyridyl|methyl}-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid trifluoroacetate

The procedure is as for Preparation 25, replacing 4-bromonicotinaldehyde by 3-bromo-2-

pyridinecarbaldehyde.

Preparation 28: (4aR)-3-{[3-(4-Chlorophenyl)-4-pyridyl|methyl}-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid trifluoroacetate
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The procedure is as for Preparation 25, replacing

4- br ononi cot i nal dehyde by 3-brono- isonicoti nal dehyde.
5 Preparation 29: _
(4aR)-3-[(4-[(tert-Butoxycarbonyl)am no]-4'-chloro-[I,|

bi phenyl ]-2-yl)nethyl]-2, 3, 4”4a 5, 6- hexahydr o- | H pyr azi
no [1,2-a] quinoline-8- carboxylic acid Step A Mt hyl
The pracedure 45 -2g Hbo Peepemation -25; pépdanjnd 4sbreaphioatiaddebyddibg 3-bromo-

is obt ai ned usi ng the coupling nethod
moﬁ@@@%@%%a i'n Step B of Preparation 10 25, repl acing

(4- brono- 3- pyri dyl ) met hanol by net hyl _
2- brono- 5-ni trobenzoate. The expected product is
obt ai ned after a purification step over silica ge

rlgEhagl M | SUBREAACRI Bl I R b ie RSP o

biphetyl I 2gy1):ﬁetﬁpq+z,3m,la@,ssmudfahslard $ ﬁlmlo P[uiRdIfn g 2
ol tlon of 2.38 g of the conpoun 15 o Step Ain 20

caé%’ MbH at 0C. The whole is stirred for 6 hours
gradually returning to anbient tenperature, and then
heated at reflux for 24 hours. The reaction mxture is

Stepen ¢ OMletiy] #enifiG-4"Fhibrol[§ 6 biplicnll|2-aabusdhed NHAC]
solution and extracted with CH2C12. The organic phases
are then conbi ned and washed with a saturated NaCl

Thi§ @bhbb@t isHbkLELOYEio th@ﬁ:g[ﬁfﬂt ULl PR, B ea R0 st of Fregaration

concentrated to dryness er purification over si
25, geaplazng yﬁ%fortuh@ﬁmyeldﬁbmethamloﬁw) mettyd 2opend- édntcmimnmmd The
d in,the formof a yellow sol
exrss 8 RBUIR i b 968 3 sReat R sy o iR e gpetroleum
eth&? ACOE ircthe doinglef 4 llehldolidr € added in portions to a
solution of 0.890 g of the conpound of Step Bin a

m xture of THE (15 m) / McOH (20 nmml ). The whole is
Ste tE re ed 4- &ﬁr 4agﬂl%lrl)-%f]ﬁiu-b18§nce n)(l; QL tha urs. The

ction mxture Is af%@n?o dryness, taken
up in CH2C12, cooled to OC before being hydrol yed MAtE
ion an - extracted with C 12Cl12. The
0687 § kA DOrbYAde B AT anaa o hedben of LA8  of the compound

of S8 Wria©e%l of MeOH at 0°C. The whole is stirred for 6 hours gradually returning to
ambient temperature, and then heated at reflux for 24 hours. The reaction mixture is then
cooled to 0°C, hydrolysed with a saturated NH4Cl solution and extracted with CH,Cl,. The
organic phases are then combined and washed with a saturated NaCl solution, dried over
magnesium sulphate and then concentrated to dryness. After purification over silica gel

(petroleum ether / AcOEt), the expected compound is obtained in the form of a yellow
solid.

Step C: 4-Amino-4'-chloro-[1,1'-biphen-2-yljmethanol

3.8 g of stannic chloride (SnCl,) are added in portions to a solution of 0.890 g of the
compound of Step B in a mixture of THF (15 ml) / MeOH (20 ml). The whole is stirred
gradually at reflux for 3 hours. The reaction mixture is then concentrated to dryness, taken

up in CH,Cly, cooled to 0°C before being hydrolyed with a SN NaOH solution and
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NaCl solution, dried over magnesi um sul phate and then

concentrated to dryness. The expected conpound is

obtained in the formof a yellow solid used as is in

the followwng Step. 5 Step D

4-[ (tert-Butoxycarbonyl)am ng] -4'-chl oro-2-(hydroxyneth

yl)-1,1"- biphenyl 0.71 g 0t*Boc20 i s added to a

solution of 0.76 g of the conmpound of Step Cin 25 n
extggctedewith AHLClar Hchewprghmic iphasss jare €enf ambtfedy owslsed with a saturated

l.]y ing to 35C. The reaction mxture is  then
oS A8 RonY 088 Oty Pymmiom CLRE AP Theta Sefiish o diymess. The
expegtitdloygeunaidoiine@ed 6@ fotrh bf B dowl 1iNRe@LadArCthe following
phases are then conbi ned, washed with a saturated NaCl
Stegol uti on, dried over magnesi um sul phate and then
concentrated to dryness. After purification over silica
gel (petroleumether / AcCEt), the title compound is
Steptai ndd(fer-Bioxjeirbonyl)anine]-geciielé-d-(hRRyfethyl)-1,1'-
. if[“&t ert - But oxycar bonyl ) am no] -4' - chl or o- 2- (chl oronet hy
bipbenyl 1+ i phenyl  0.532 nil of Et3N and 0.22 i of
nmesyl chloride (0.00284 nol) are added in succession to
a 15 solution of 0.634 g of the conmpound of Step Din
0.71% off Boh,OTlis 4ddedtto @Golufibe oflddioeg b theh@mpdtuid 6£8teh @ P85 ml of

cthi R THERRRE R areeaior 30 hefts sBRaR Fapedo § Colpheasstion mixture i
theffcbfdenttbtet ftb @Rfesd) t4RR TupSih IEt® 96} hgcm’éwsgd %ﬁﬁ%ﬁ‘e@o@% Et,0.

AcCEt), the expect ed_conpound’ I's obtained i nt
Theypreanigaihpssy ast themisombinerdy washletl ivethsa s@taedNaQlisbhyion, dried over

maén?%@g% g%l%fz%@ [a%g etfléll_ Qgr}c(e)r)l(%ac[gé ?00 H}/}!n)esasmAr}‘?e]r _p%llri_ﬁ%erl]tgo%r (())\_/e[r ]'sil%ca gel
(peeleluratlicty IACOE: b thes dufrob b AvHHifed iHRY foad JTalbkiok Blid.

ui nol i ne- 8- car boxyl ate he procedure is as for Step B
of Preparation 23, reacting the conpound of Step A of

Ste r]@.g?gigf(}épﬁ}Bagbx%JJﬂohg?alﬁ&%?-g"J-Qﬁilo%-Zt-(lgﬁlog(rme]gt%gfi)[]lg,l'%i%ﬁenyl
(4aR)-3-[(4-[(tert- But oxycar bonyl )am no] -4' -chloro-[1, |
o] -2-_yl t hyl
0535 %Eﬁﬂﬁ %{dé)-%?\é%igﬁw%d ?CHOHQ? 60075 1meoD) areqdierbin swecesien to a
sol@fdRe.63 26F fhecBii ofﬁ%oﬁt@%?ﬁs 1?1?%?14% %_rlk)scsﬂ%' \%ﬁélg% then

~to the procedure of Step N reparatio
stiredeionPathioors 8@dually returning to ambient temperature. The reaction mixture is
- 3- - - i n hyl)-4"-chl
thelé fc'(gq%)ent%at[scq %o ih[ygltesesr E’Xﬂ%y }Jgr)l%lga%f)r? %Q/ rI giﬁcr:g ge ](pngtﬁolgtllgl ether (/:AcOEt),

the expected compound is obtained in the form of a yellow oil which crystallises.

Step F:  Methyl (4aR)—3-({4-[(tert-butoxycarbony])amino]-4'-chlor0—[1,1'—biphenyl]-
2-yl}methyl)—2,3,4,4a,5,6-hexahydr0—1H-pyrazino[l,2—a]quinoline-S-carboxylate

The procedure is as for Step B of Preparation 23, reacting the compound of Step A of
Preparation 23 with the compound of the preceding Step E.

Step G: (4aR)-3-[(4-[(tert—Butoxycarbonyl)amino]-4'-chlor0-[l,1'—biphenyl]—2-
yDmethyl] -2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid
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[1, 1" - bi phenyl ]-2-yl)nmethyl]-2, 3,4, 4a,5, 6-hexahydro-| H
pyrazin o [1,2-a] quinoline-8- carboxylic acid 5 Step
A:. Met hyl
4- met hoxy-4'-chloro-[1,]"-bi phenyl]-2-carboxylate This
conpound i s obtai ned u3|ng t he coupling nethod
described in Step B of Prebﬁ}at|on 25, repl acing
(4-brono-3-pyridyl)met hanol by methyl 2-bronp-5-
Therprasedins eempennd. is Tigeassdiodhepropediuieof Stes Nodft Rrépmeeaticnnl 7.
the formof a solid after a purification step over
silica gel (heptane/AcOEt). 10 Step B: Met hyl
4' -chl oro-4-hydroxy-[], 1" -bi phenyl] -2-carboxylate A I M
solution of BBr3 in 42 m of CH2Cl2 is added slowy to
PM&E% of(431%-3@[(431{[(teWeButs)@nmanylaﬁmmobpemyl}M'aﬂnlmdo-

P Bl o T b igine

cao®lid 4@dm / 10 m ) is then added. The whole is
stirred for 45 mnutes still at -78C, and is then
extracted with CH2Cl 2. The organic 15 phases are then
StepOADi NAde -HEn v at ore being
concentré@@g Sg¥3n§@gﬁ? &El&ﬁLEnmrﬁ%%f ned,
whi ch is used as is in the follomnng step. Step C

Met hy| ) . . . . .
Thiz, C%lﬁP%‘Pé A3 chtaineh rsing: as eoupking ipethpd qescabemq ényBtep2B of
Prepa@@bpoxy| a¢ f of

1me}l\)l‘fl phenyl - bi sp(i%dri?%r} u((gfrborFErlet{ltg ﬁaﬁ%ﬁ%@%}wonam dgﬁ' n}e'[g}ﬂ 2-bromo-5-
methgypepnzeate udbe ssipested radusdlisitdbeaingf id.the fonfi ¢the solid after a

f Ste CH2C12 at 0C. The whol
pmﬁ%ﬂgﬁyagggy?Fldpﬁ§ I]f@élﬂggjrc’gﬁ%}adualIyareturningeto e

anbi ent tenperature. The reaction mxture is then
cqoncentrated to dryness, taken up in AcCEt and washed,
StepB: 5 Mgl #oehloyg- ﬁhygr oxy-Hid-biphenyllotrearbostate at ed
NaHCO3 sol ution and a saturated NaCl solution, and is
then dried over magnesi um sul phate. After purification
A Wablmﬂohlorf@lﬁ@ lin 424n] ¢HEHICING adie@slowlytthe maﬁt&dll .6 g of the

8 ob&g qed in the formof a colourless o
coné\Rog% ml of CH;,Cl, at —78°C. The whole is stirred at that temperature
i 45@%@&9&&%9& | L Rle, Q
or 1 Io dbg ) gl o é[([snle Jf I?z@/%%ﬂﬁ (llO éﬂp g(zgﬁj% t a(d%ﬁél gl'h% whole

is Séliﬂ‘@defdtléﬁi mlnu'Sﬁl(StlH%I—Gﬁ%f,oarﬂ is then extracted with CH;Cl,. The organic
phases are then combined and dried over magnesium sulphate before being concentrated to

dryness. A brown foam is obtained, which is used as is in the followiﬁg step.

Step C:  Methyl 4'-chloro-4-trifluoromethanesulphonyl-[1,1'-biphenyl]-2-

carboxylate

4 ml of Et3N (0.029 mol) and 3.1 g of N-phenyl-bis(trifluoromethanesulphonamide) are
added in succession to a solution of 1.5 g of the compound of Step B in 20 ml of CH,Cl; at
0°C. The whole is then stirred for 20 hours gradually returning to ambient temperature.
The reaction mixture is then concentrated to dryness, taken up in AcOEt and washed, in
succession, with a 1IN HCI solution, a saturated NaHCO; solution and a saturated NaCl

solution, and is then dried over magnesium sulphate. After purification over silica gel
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solution of 1.2 g of the conmpound of Step Cin 50 m of
DMF. The whole is then stirred for 5 3 hours gradually
going to 90C. The reaction nmixture is then
concentrated, taken up in AcCEt and washed, in
succession, wth a saturated LiC solution and a
saturated NaCl sol ution bef#te bei ng dried over
magnesi um sul phate. After purification over silica gel

(hE‘(PF?éls{ ApeEt) Aberkpectadrrompoped tsarbtainethio uifons offtcalongssidil.
the formof a colourless oil which «crystallises
gradually. 10 Step E: Met hyl

Step BT NBIEEAW! -cHor6-alGagod L1l boxyl at e
1.68 g of )Rli Cl2 and %47 %loPld?gg%%%]ngﬂﬁ%%l de are
added in portions to a suspension of 3.52 g of the

D, 0 0C. The whole is
0'49' en stl rr d%ogf@ %flcﬁj ﬁ? %@r@é&aﬁ’%@é{)h?rﬁl gedc g} succession to a
sola’mlm efil. 2tg&1f}ﬂ&r @mifoRnd 6hSteph@AEI000] §f DG Thé %hbféqythen stirred for
filter and the filtrate is diluted with A

3 h:?é‘fso%rég‘ﬂ?é%yn%o%&% 80 s elde repationrgstire ip H@Qe@ne@rératdde takes up in
AcOBIRLA %sht\f@ﬁﬁ edc %1811 awﬁﬁ‘t u Lrgt%d I}La@ &9 flbgg]% Iggg a é,lrated NaCl

over magnesi um su at’e
solptier befoonrpeingdiried (D)bi‘ &Imagﬁésmrﬁ smﬂ}ﬂlafeom{ftdi’fpu@f‘dﬁﬁdneo$é?3§ﬂ‘lca gel

das is in the followng ste Ste
(he%{'xf:/1 céEtLj e expected compounc? is obtained 1n§[’h orrrrJl ofa coﬁ)urless oil which
crygtaﬂfség@ﬁaugm;,{ oxycar bonyl ) am no] net hyl }-4' -chloro-[1, 1" -

bi phenyl ] -carboxyl ate 20 2.82 g of Boc20 are added
to a solution of 3.02 g of the conpound of Step E in 60

St MEIOT gping el <binwe L biahsvll grsar bp w16 1 her

concent rated to dryness. After purification over silica
g (Iﬁet roleumether/ AcCEt), the title conmpound is
1.68 gofiVi&dr 04 k- hbg pbpedivn berelhydride srsladded H1415}1‘t163t86p a@llspensmn of

a
s S S T e o
6 hoHis gladuaﬂyl eetuﬂmqgaw afbiedt @mpetatlirk. OTheOfeadtidh Mix@ire if'fhen filtered,
doéStep at 0Cin 60 mM of THF. The whole is
ands‘g?? ?té"&e Lerdiiytadh itk AF@Eb Befaraubeing bydrolypasuThe orggniTiphases are then
coniliA&d, WRBhdd %ftl'i‘ﬁ @athfa %bl%ﬂftﬁhy&?e% et 1nagnesé;dutnl1'I su pha‘ije and then

sol ution of Rochel
concentrated. The title compound is obtained in the form of a white foam which is used as

is in the following step.

Step F:  Methyl 4-{[(tert-butoxycarbonyl)amino]methyl}—4‘-chlor0-[l,1'-biphenyl]-

2-carboxylate

2.82 g of BocyO are added to a solution of 3.02 g of the compound of Step E in 60 ml of
CH,Cl,. The whole is then stirred at ambient temperature for 20 hours. The reaction
mixture is then concentrated to dryness. After purification over silica gel (petroleum ether/

AcOEL), the title compound is obtained in the form of a white solid.
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25

anbi ent tenperature for 1 hour 30 mnutes. It is then
extracted with AcOEt. The organic extracts are then
conbi ned, washed with a saturated NaCl sol ution and
dried over magnesium sul phate, and then concentrated
to dryness. After purification over silica ge

(petrol eum et her/ AcOEt),t1ﬂ§TitIe conpound is
obtained in the formof a translucent oil. 10 Step H

Step. G (t4e{[(teBthymbm;l)@mmn]mmgt}hmc}ﬂmm-z;mmoxﬁm&nyl) 1,1'-
bqﬁfﬁ?@thyl) 1,1' - biphenyl 1.26 m of Et3N (0.00896 nol)
0.52 m of mesyl chloride (0.00672 nol) are added
in succession to a solution of 1.56 g of the compound
of Step. Gin 50 m of THE at 0OC. The whole is then
A Zt¥rseitiop o L froGHE igpddpdadroywisetas mlmgort of hﬁ‘gl ofiilte compound

b
of $EFRCH By GOS0 Ml DS ISRC J08 Wb T st Fi lbieeiempetues far dpours.
Theg ed:ac(lpletmmheel s ehdre hjfdro}%@zt“)lth hhanexBe GbRE ok WIPRAMIE Salt at

btai ned in the formof an oil which crystallises. Step
am wnthhg{nﬁﬂature for 1 hour 30 minutes. It is then extracted with AcOEt The orgamc

extfa@ﬁ RAI‘G 3fHB£1 40({1{1141;1&{] t WQSlillteg X&ﬁﬁ rJ:) %QM&%M@I SOtllll'{}/O and & 1ed over

or O'
maglqghlgnytld])hfﬁ@,yérl)dn&blmcbljleeﬁtr&,ed téalrﬁle@s hrefxapiahiteatidt Bydradlica gel

ar Iate 2Q The procedure
oefiQielt s afolbeisNBramapats o Abaed s heripia of msanslucent oil.
conmpound of Step A of Preparation 23 with the conpound
of the preceding Step H The title conmpound is obtained
ﬁﬂﬁ_er 4a [gentiButexycavhomtamiovjemethyl}idt-ehpeb-2( (ehpiramettyl)-1,1'-

b‘l’ﬁﬁ Step J:
) - 3 [(4-{[ (tert-Butoxycarbonyl)am no] net hyl}-4'-ch
oro-[1,1"-

i phenyl]-2-y1) et hyl 4, 4a, 5, 6- hexahydro- | H pyr azi
1-2?b1 BH [of ,%S}Lf %iﬁ apely enéﬂ 525n1:@1ﬁ'1b9$§/9' chloride (#1006/8-mdh ere added in
i t
sucE’e%ﬁSﬁ‘% Q?ol ?g%girﬂg 6! ﬁ;g!:o%]ge und ggi pegpr Sg &ﬂ E‘H_&f at 0°C. The

whmibusaﬂhme skirired fol 96fh@t1m gﬂﬁdtally\ﬁﬂdattlﬁmﬁg)ﬂol eﬁinblﬁ’ft%lﬁ e’%ﬁﬂu@ T84 reaction
3 Lg -Fluoro-4'-chloro-[1,1' -bi phenyl]-2-yl)nmeth
mi 1|1r]3 i¢ then concentrated to dryness. After punﬂcatlon over silica gel (petroleum ether/

Ac?Etg Xt‘;l}e ?%pegge?dcﬁgfﬁﬁnﬂcgfs%bkﬁe%ylﬁ fd 1%91{1 be Zrn 811%1&1 cryﬁelhgesc a
(4aR) - 3- ( 2- bronnbenzyl) 2,3, 4 4a, 5, 6- hexahydro-| H

Stepl:  Methyl (4aR)-3-[(4-{[(tert-butoxycarbonyl)amino]methyl}-4’—chloro-[1,1'-

biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydr0—1H—pyrazin0[1,2-a]quinoline-8—

carboxylate

The procedure is as for Step B of Preparation 23, reacting the compound of Step A of
Preparation 23 with the compound of the preceding Step H. The title compound is obtained
after a purification step over silica gel (heptane / AcOE).

Step J: (4aR)-3-[(4-{[(tert-Butoxycarbonyl)amino]methyl}-4'-chloro-[1,1'-
biphenyl]-2—yl)methyl]-2,3,4,4a,5,6-hexahydr0-1H-pyrazino[1,2—a]quinoline-8-

carboxylic acid
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pyrazino [1,2-a] quip olive-8-carboxylate The procedure
is as for Step B of Preparation 23, reacting the
compound of Step A of Preparation 23 with
1-bronD-2-(bronDnethyI)benzene Step B: Met hyl
(4aR)-3-[(3' -fluoro-4'-chloro-[1, 11- bi phenyl ]-2-yl)neth
yl1- 10 - 46 -
2,3,4,4a,5, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui nol i ne- 8-ca
The Dtﬁ%f}dlag éomneurpir w@umt@d ite ﬂmplfooﬂ:dua eHSBpAY oPPegmaraitonoly. The

aci n hen ronic.acid by
excigiet RS Ol Be RS PO A PGPSt ep &
(4aR)-3-[ (3" -Fluoro-4'-chloro-[1, 1'-bi phenyl ]-2-yl)neth
yl]1-2,3,4,4a,5, 6-
hexahydro- | H pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxylic acid

pepelil B2 TGP, SRS bt S50
2,3(444;15%6'31‘3&41"}’&@@-@3'{‘5211&0[1J2Lli]l‘]ﬁii1¥)llile-3 =cakhémBlibvkid 2, 3, 4, 4
a -

hexahydr o- 1U- pyr azi no[ 1, 2- a] qui nol i ne- 8-car boxylic acid

pr B-28- 3t4 : By:2
Steb . DoracL D 2R R 2 bl Shndsfl -0
pyrhzinpfhdlopquinokina8icdrboxdFate Pr epar ati on 33:
(4aR)-3-[(4'-Trifluoro-[I,1"-biphenyl]-2-yl)nmethyl]-2,3
,4,4a,5, 6-
Thé"ﬁi@@&‘lﬁé Qs bty St@ﬁ'H‘%E :P’I‘%)a?dtﬂ)ﬂl Tl LNERS1RAL dcoﬁﬁeﬂ A of
rocedure is as for Preparation 31 repl a
Pﬁ%mﬁﬂmbﬁ%“mhdhbﬁﬁwﬁhénymbmﬁﬁnbbmamnd in Step B by
4-trifluoromethyl boronic acid. 5 Preparation 34:
(4aR) - 3-[2-(1, 3- Benzodi oxol - 5-yl ) benzyl]-2, 3,4, 4a,5,6-h
StepRhy driviethyl (4aR) 32 [(BOh ko4t dilorvof1] 1nﬂnﬁxe9®l]mﬁjhﬂeﬂlﬁp' d

The procedure is as for Preparation 31, aci ng
2 3i§a4%£61hsxammpdﬁbpqudbﬂudqemabnatsrqarb@tyéqte B by

1, 3- benzodi oxol - 5-yl boroni c acid. Preparation 35:

(4aR) 3- Benzhydryl - 2, 3, 4, 4a, 5, 6- hexahydr o-| H pyrazi no[ 1

The I’ﬁocé(ﬁlra]scaslanSﬂepé} &t Elaph@tmﬂ JZ."«; raglbélnSt-@flofophvayIB¥tonic acid by

3. ﬂ%g%Rl cl:'%lo enylgomlm-czac% 6- hexahydro-| Hpyrazino[ 1

Step C: (4aR)-3-[(3’-Fluoro-4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid

The preceding compound is subjected to the procedure of Step N of Preparation 17.

Preparation 32: (4aR)-3-[(4'-Cyano-[1,1'-biphenyl}-2-yl)methyl]-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid

The procedure is as for Preparation 31, replacing 3-fluoro-4-chlorophenylboronic acid in

Step B by 4-cyanoboronic acid.
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a] quinoline-8-carboxylate The procedure is as for Step
B of Preparation 23, reacting the conpound of Step A of
Preparation 23 with [brono(phenyl)net hyl ] benzene. 15
Step B:
(4aR) - 3- Benzhydryl - 2, 3, 4, 4a, 5, 6- hexahydro-| H pyrazi no[ 1
, 2-a] - qui nol i ne-8-car boxyIT‘l:7 acid The precedi ng
conmpound is subjected to the procedure of Step N of
Pr n (47R)-34pe4e Faifhidros{1,16biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
helgffall%féh?lﬁf&l[agin(oﬁ,g}ll]gﬁi%gﬁggglc)aﬁ%xpy\{irc Iag%ll Imethyl}-2,3, 4,
hexahydr o- | H pyr azi no[ 1, 2- a] qui nol i ne- 8- car boxylic acid
trifluoroacetate -48- The procedure is as for
Theprasedae isas fosPreppratipn pl.mepleging diflvgra-#ehtooopenyiomhic acid in
StegEehy A ion_23 by the enantioner m xture of
egt egyﬁ“g?“ rg %gglsrg‘t?)fr%nﬁc i‘?lgPr eparation 37:
(4aS, R)-3-{[ 2- (4- Chl orophenyl ) - 3-pyridyl ] met hyl }-2, 3, 4,
4a, 5, 6-
hexahydr o- 1H pyr azi no[ 1, 2- a] qui nol i ne- 8-car boxylic acid
Prifdrh P8 93a8kA G231 5 IE €S AT 5.9 T EpqLal
L 3R PP IS SO AT S 2 fr S B By 11
pyfazepdt 2] gmindBnb$-cabkoxydiopoidnd of Step H of Preparation
1. Preparation 38:
(4aS, R) - 3-{[ 3- (4- Chl orophenyl ) - 2-pyri dyl ] met hyl }- 2, 3, 4,
Thépsoeedine is as for Pre tion 31 lacing 3- -4- i id i
hgnx ahydro- I H pyr%%ria r11%n[ 1,’§?pa?ccl1%% ng\ulornoei1 §?lé)£1orpt})181>l<3§/l]3?rgngcﬁm m
Step A by L3rhsarwmtienad-5Tylboronweedlure is as for Preparation
27, in Step D replacing the conpound of Step A of 10
Preparation 23 by the conpound of Step H of Preparation
1. Preparation 39:
(4aS,R) -3-{[3-(4-Chl orophenyl )-4-pyridyl]nmethyl}-2,3,4,
Pre@a,ra;t’lqu 35: (4aR)-3-Benzhydryl-2,3,4,4a,5,6-hexahydro-lH-pyrazin0[1,2-

ﬁiiﬁﬂ%- Q- ﬁﬂ no[ 1, 2- a] qui nol i ne- 8- carboxylic acid

a]qttﬁ“ u?}%gci:)g%gi/cg e procedure is as for Preparation
28, in Step D replacing the conpound of Step A of
Preparation 23 by the conpound of Step H of Preparation

Step A:y 5 ﬁ‘é’l‘ (aR)r3-henzhydryl-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-

a]qﬁﬁﬁ)ﬁn@&é{r%gyl&% Pyridyl)-3-pyridyl)nmethyl]-2,3,4,4a,5,
6- hexahydro-"1H pyrazi nol 1, 2-a] qui nol i ne- 8- car boxylic
acid trifluoroacetate The procedure is as for

Preparati.on 25, usi - br onp-nj_coti nal dehyde in Ste
TheAPr gedure is” as %or Step ]?%f %reparatxon 23, reacting the %:/ompound of gtep A of

Preparation 23 with [bromo(phenyl)methyl]benzene.

Step B: (4aR)-3-Benzhydryl-2,3,4,42,5,6-hexahydro-1H- -pyrazino[1,2-a]-

quinoline-8-carboxylic acid

The preceding compound is subjected to the procedure of Step N of Preparation 17.

Preparation 36: (4aS,R)-3-{[4-(4-Chlorophenyl)-3-pyridyljmethyl}-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid trifluoroacetate



pyridyl boronic acid in Step B and, in Step D, using the

m xture of enantioners of Step H of Preparation | as
tricyclic synthon. -49- Preparation 41:

(4aS, R -3-[(2-(6-Chloro-pyrid-3-yl)-3-pyridyl)nmethyl]-
2,3,4,4a,5, 6- hexahydr o- 1H pyrazi no[ 1, 2- a] qui nol i ne- 8-ca
rboxylic acid trifluoroacetate The procedure is as for
Preparation 25, using 2-Dbrono-nicotinal dehyde in Step

Theypragedige dh po fey- Breparatiety honcStee Daoipthcing Bt epmPoand pf Step A of

' t he m xt t) .of St H of
prophEorys SR N 0o Pttt e SRR TR FereRifati on d2:
(4aS, R) - 3-[ (2-(6-Hydroxy-pyrid-3-yl)-3-pyridyl)nethyl]

2, 3,4, 4a, 5, 6- hexahydr o- 1H- pyr azi no[ 1, 2- a] qui nol i ne-8-ca

| g~.aci g f r tate 10 The edur e j S
ProPiiod &0 aaS R - HEARS Befep BBe Ry G fa s
hexSithg gro\l Hepy riayiaho [ -a Byuinelinty$ barsvriyhic agidriflioiabtak and,

in Step D, using the m xture of enantioners of Step H
of Preparation 1 as tricyclic synthon. Preparation 43:

5 ). - rd 111, 4-te h
ot ML B oA b BBl md cfipotid §F 525 a or
Prepaiafionidd bpthetcatpotind dhstep FbefRtapaatich As for Preparati on

25, using 2-brono-nicotinal dehyde in Step A 4-
chl orophenyl boronic acid in Step B and, in Step D
usi ng the conpound of Step F of Preparation 9 as
tricyclic synthon. Preparation 44:

r :Ch df‘@_g’@ﬁrﬂ3-$4ﬂbl°®f>bygylﬁ?+ﬂglﬂyﬁ]yﬂe}thﬂl_}g,334,4a,5,6—
e By R R AR S i teb Roroay FEneld Wb wReparet i on

25, using 2-brono-nicotinal dehyde in Step A, 6-
chl oro-3- pyridyl boronic_acid in Step B and, in Step D

Thegropefurnds eorsdmRpraionstbn Staf D Rpipaedht sampowsl of Step A of
PrepdihEif23 Gy HEGRPBund §1£)Step H of Preparation 1.

Preparation 39: (4aS,R)-3-{[3-(4-Chlorophenyl)-4-pyridyl|methyl}-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid trifluoroacetate

The procedure is as for Preparation 28, in Step D replacing the compound of Step A of
Preparation 23 by the compound of Step H of Preparation 1.

Preparation 40: (4aS,R)-3-[(2-(4-Pyridyl)-3-pyridyl)methyl]-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid trifluoroacetate

The procedure is as for Preparation 25, using 2-bromo-nicotinaldehyde in Step A, 4-
pyridylboronic acid in Step B and, in Step D, using the mixture of enantiomers of Step H

of Preparation 1 as tricyclic synthon.
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Preparation 45:

(4aS, R -3-[ (4" -tert-Butyl-[1,1" -bi phenyl]-2-yl)nethyl]-

2,3,4,4a,5, 6-

hexahydr o-| H pyrazi no[ 1, 2- a] qui nol i ne-8-car boxylic acid

The procedure is as for Preparation 31, replacing

3-fl uoro-4-chl or ophenyl bor ot acid in St ep B by

4-tert-butyl -phenyl boronic acid, and in Step C using
Prepagationdly e nigalyR)-3-H2$6R)hlom-pyrid-3-yl)-3-pyridyl)methyl]-

I
a 6: h hydr Q- | razinol 1, 2- yj nol i ne-8-ca
2"”?‘@%&%%1"55?@%’;@11’5? a’ﬁ?‘ég&?éﬂPtﬂ?%EE'Jsr% g’g’d'%ﬂﬂ%t hyl
trifid@idhcetafe, 4, 4a, 5, 6- hexahydr o-| H pyrazi no[ 1, 2-a] qui nol i n

e-8- carboxylate (Step A of Preparation 23).
Preparati on 46:

-3-[2- £4-6h enzyl ).be 11-2,.3..4, 4a. 5, 6- hexah
Th Reefflic™is) & it BRRABRGE 28 Wine ebishesrbuliifrraein 6 A, o
chldtoe3-pyidyiborogici asidia Stey BRnEPiaraéy DNuskng iHe n8kfRe bf enantiomers of
riﬂ)f% ng 4-chloro-2'-(chloronethyl)-1,1"- biphenyl by
Step ] eparstioml anirigyeliresyriioppenzene. * Preparati on 47:
3- (2- Phenoxybenzyl) -2, 3, 4, 4a, 5, 6- hexahydr o-| H pyr azi no[
1,2- a]quinoline-8-carboxylic acid Step A : Methyl
3- (2- phenoxybenzyl) -2, 3, 4, 4a, 5, 6- hexahydr o-| H pyr azi no[
1,2-.15 a]quinoline-8-carboxyl ate The conpound of Step
P-ﬂiqﬂé?t—“ﬁ—égar at@ﬁ‘h”slg%‘[gz'§€ﬁyé]€ PRUPYHdriidcpxridydmethyllon
2,3 /444,536 ek My drb-1 Vpl PR 10 LgC ' e
. b‘%(esence f)l%’ KBBFWC) S.CHfhgﬂﬁg%?plﬁg?dc?h%?ﬁ}Hérﬁc@qt hen
triflyargaceedatgi t h acetic acid and then extracted with CH202.
Step B :
3- (2- Phenoxybenzyl ) -2, 3, 4, 4a, 5, 6- hexahydr o- | H pyrazi no[
Thel procadiayi i80lsi foe-Préfhridtal DO¥dhd Q- Behd-ntbRindlREGIU L Step A, 6-
as for Step J of Preparation 1. -51 Exanple I
hydww%-@a@ﬁ%@n{q apid mhtep & 4, in Stsp Phewing]the mixtyresefhaphtiomers

o S e b g Sy 57 (1)

(di met hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] pr opyl }
am no) - 3- nitrobenzenesul phonam de bistrifluoroacetate

Preparation 43: 2-{|2-(4-Chlorophenyl)-3-pyridyllmethyl}-1,2,3,4-tetrahydro-

pyrazino[1,2-a]indole-8-carboxylic acid trifluoroacetate
The procedure is as for Preparation 25, using 2-bromo-nicotinaldehyde in Step A, 4-

chlorophenylboronic acid in Step B and, in Step D, using the compound of Step F of

Preparation 9 as tricyclic synthon.

Preparation 44: 2-{[2-(6-Chloro-pyrid-3-yl)-3-pyridyl|methyl}-1,2,3,4-

tetrahydropyrazino[1,2-a]indole-8-carboxylic acid trifluoroacetate

The procedure is as for Preparation 25, using 2-bromo-nicotinaldehyde in Step A, 6-
chloro-3-pyridylboronic acid in Step B and, in Step D, using the compound of Step F of

Preparation 9 as tricyclic synthon.
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5 Step A: _
N-({(4aS, R -3-[(4'-Chloro-[1, 1" -bi phenyl ]-2-yl) methyl ]
-2,3,4,4a,5, 6- hexahydro-1H pyrazi no _

[1, 2-a] qui nolin-8-yl}carbonyl)-4-({(1R) -3- (dinethyla

m no) - 1- [ (phenyl sul pb anyl)nmethyl] p ropyl} a mno)-3-
ni tr obenzenesul phonam i de 2- #5-m of DI EA and then 1.5
g of 4-({(1R)-3-(dinethyl am no)-1- 10 _

[ (phenyl sul phanyl ) net hyl ] propyl }am no) - 3-ni t r obenzenesu

' 3 f .and 0.5 f DVAP
Pt A G D et Pl T el v Bre oyl 3 dn 5.6
_pERRmIng- iai i Latgqon 1 in 50 m
he%}hygrﬁlg Eyrie of Ié&z% 21? '?’Eiﬁ:é(i%c%ﬂ{?ﬁg a@itrdeacti on m xture

Is stirred at anbient tenperature for 2 dayf.h .

Is [ caryi out n e . ...
TRERRAAAL 00 18 BEAIGAS oF 6k n Sl L0 R Ronic acd n
Stepd3 biy #-gerr-botyl-pheytbdrasiciacid, hfd Batép @dl_sﬁh%tthé WiGErehdiRyl (4aS, R)-

C5‘L . The organi c phase is washed with a saturate ‘
2.3 %;%’ aé@ﬁﬁﬁqwéw-gﬁcmw[aﬁrcd guigoline-§Agmbaxylate|(SteatH off Preparation

Cadsidagd Qut evapeLak| ) S The resylting .. o
D O PR A PLE R e A gyl Flefdtine
carp@pate Kike OHINI@htB4/ 2B/ 1. 6) and then |yophilised to

yield the title product in the formof a yellow solid.

20 El enental nucroanalvsis % %1 %N %5 Cal cul at ed
62.95 5.64 10.01 7.64 Found 63.20 5.62 9.78 7.22 Step

B :
Proparatiom S 46y - I4p8 R)-3c2H@r Chlotolignzpl) béveryl}!2,3,2,43)5)6vBetityHro-1 H-

.6-..25 C
pylﬁ%ﬁigﬁlyg'?%qs?'pflﬁ/er'g'f?ﬁ%‘{xi',hﬁ?ﬁl]dqui nol i n- 8-yl } carbonyl ) - 4- (
{(1R)-3- (dinethylan no)-1-[(phenylsul phanyl)nethyl]
r opyci} am no) - 3- ni trobenzenesul phonam de ’
The,proeequre isasdar Breppmtion , imiep & sendanimgi4-shioai-Aie(bhiaroBetyl)-1,1 -

bipﬁer{y@b?l%ﬁrﬁ-z- '45&9@5@&2@5&3% m of CH2CL2 at 0C, and

then “tritluorvacetic a g%e’pl) i s added dropw se.
The whole is then stirred at anbi ent

Preparation 47: 3-(2-Phenoxybenzyl)—2,3,4,4a,5,6—hexahydr0-1H—pyrazino[1 ¥2-

a]quinoline-8-carboxylic acid

Step A: Methyl 3-(2-phenoxybenzyl)-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2—

a]quinoline-8-carboxylate
The compound of Step H of Preparation 1 is subjected to reductive amination by reacting it
with 2-phenoxybenzaldehyde in the presence of NaBH(OACc);. The reaction mixture is then

treated with acetic acid and then extracted with CH,Cl,.

Step B : 3-(2-Phen0xybenzyl)-2,3,4,43,5,6-hexahydro-lH—pyrazino[1,2-a]quinoline-

8-carboxylic acid

The procedure is as for Step J of Preparation 1.
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tenperature for 30 mnutes and then concentrated to
dryness. The resulting solid is then taken up in H20
and CH3CN i s added dropwi se until conpl ete dissolution
of the reaction 5 m xture, which is then |yophilised at
| ow tenperature for 24 hours, A cotton wool-1like

yell ow solid is obtained coﬁ‘]e‘spondl ng to the title
product. Exanple 2 :

N-({(4aS, R -3-[(4'-Chloro-[1, 1" -bi phenyl]-3-yl)nethyl]-

Exfimpid'y 42 zg%/%.s,@g?{ 3 gﬁlforlﬁ A8 '&ﬂ?u%zyﬁmef]hyﬂ-z 3,4,42,5,6-

hen Ismé Raayd-1 5t -
g gdr Nyl Shéxals %doi ﬁ%hﬁﬂ’[l@h]q@ﬂﬁ@ﬁﬂﬁ%ﬁ'&%ﬁ Aaar)-3

;L (3 t 43#@2@!@110@flfnlvnmumhanvbnEtMl]prapmamm]
qui nol i n- gr yle?car %hﬁ ?I)'qlgﬁﬁ ﬁ’gsrtg@fpf‘{af?é'te

(phenyl sul phanyl )ethyl] am no}benzenesul phonam de The
roce as, for sStep A of le 1, | aci ng the
Stk ot PSR L Rlowo-1 118, bintieayiir by 25 45,56

Zr ???rf%xbs (.3,; qﬂ Fﬁﬂhf]ﬁ) Bfuinglin-8-yljcarbonyl)-4-({(LR)-3-

I[ ( ﬁh er(ylimethyhamyb)- M(ﬂhﬂh}/l@tzlmyh}mﬂ@)]paowl} digaenesu
phon -

(phen%nbﬂgﬁﬂé'fﬁ‘gl@{";ﬂ%‘?‘gﬁl no }benzenesul phonani de. Step
B

N-({(4aS, R -3-[(4'-Chloro-[],!"-bi phenyl]-3-yl)netbyl]-
2.05 3mi, 4af5, @UE“Lexami/drdlehl—l- byr azi nef[ 14Z{@R)-3-(dimethylamino)-1-

R TN SR BB bbb midvndghen 0753 g o

EDIYado®: blgosf DRI AA0arEhaded amwsiémq ERRfe tda §$1ﬁﬁon°~of 923 g of the
is dissolved in 10 of Cl-12C12 at 0OC, and then

COI?,I%ﬂUafH Qraiged H}/&rfm@rﬁﬁ@m b im0gmi of gt gixtogvpt @ESlszHF(lél) The
rea&%eﬁimg{u%piw ﬁ‘ed ;g% Itﬁ‘fel 1§er£ C}ret Eog? g%g H?R_Oé%é(ﬁl 1o, ct:lryness is

tenperature

candecy nmsand filer ther eaultmgngmsmi 1sdtaka1 b e atsakefed NH, 1 KB&Xion and
CN.is added dropwi se until conplete dissolution

eXt@Ftl?fhE' ‘iaéfé PB RSV R EHa(dksi The Prgatnﬁéahaw@ prsheds with at saturated

NaCP%‘?lElﬁélpﬁg@Q%gnF?%éH &%ﬁ M?F’%o%h uonﬁgnyﬁ% 2 yl%nﬁ ?Va;g/)?ljatlon to

drypesg. 4Thtq reésubting oil is purified by flash chromatography over silica gel
| -
(C}P%?Q%W%ygﬁ 8&06[) ang tﬁ‘l yop nhsed8 toy y1}e da{hgotﬂ e ;))roguc?tl in the

form of a yellow solid.

Elemental microanalysis :

%C %H %N %S
Calculated 62.95 5.64 10.01 7.64
Found 63.20 5.62 978 7.22

Step B: N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl] propyl}amino)-3-

nitrobenzenesulphonamide bistrifluoroacetate
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(phenyl sul phanyl ) et hyl ] am no} benzenesul phonam de
hydrochloride Step A : .

N-({(4aS,R) -3-[(4'-Chloro-[1,1" - bi phenyl]-4-yl)methyl]-
2,3,4,4a,5,6 5

hexahydro-| H pyrazi no[ 1, 2- a] ui nol i n- 8-yl }carbonyl)-3-n
itro-4-{[2- (phenyl sul phany‘l thyl] am no}

benzenesul phonani de The procedure is as for Step A of
Exanmpl e 1, repl aci ng the conpound of Preparation 1 by

Th% Q(?Tﬁ(%%gl ogata( JH&PS{WFF %r@ﬁog 15 € gisso&i\r/]éjd &%%l 1%1C cl)fn 8H2C12 at 0°C, and then
tnf[l.(o@dib&ﬁtyd sisidp(FENil)) ¥EhduAd] @ﬂbﬁm/sb} gk NPYo18-i81 th&P RERER N Sihbient

phonam de by 3-nitro-4-{[ 2-
‘fentq?r?éww foy PP waiRyiey and yhlqnaqeﬁnn@}trab@r@edrewls pHoneasitldfieg sStiéps then

K p (A KOG TGN S5 e vl ey sy f e psactin
mip, 4Vh4eh B, fhien h@gﬂmysé? ra@%d)\ivl-tt&)df)@gﬂurd;fd? 14 neurd] A%dtBn wool-like
c arb on -3-nitro-4-

[2
Yelg)dh %‘HV]I 13 Gi’tﬁﬁlﬁﬁ ﬁPljrﬁ%PH?‘{h}l&ﬁQ e ylepsadies ul phonani de
hydrochl oride The procedure is as for Step B of
Exanple 2. 15 Exanple 4 :

Example 2 a SVRY(43S,R)-B- K4'—mahemy,ﬂfl-bﬁrhyhfl}‘—tstw)rhetﬁr -283,43a 3,60
- hexahy qU| nol i n- 8- 3-nitro-4-{[2-

y
car bony| exﬁl‘wr(o %’ T '(‘ﬂpﬂpe?rﬁ]ﬂ“mﬂ oS-yl carbonyl)-

[ (phenyi @ubpIaiphadh ahi de hydrochlorid
ropyl }an@noi)?ﬁs %l tro{)enz negg zenesulpgonaml ¢ tydrochioride

bi s( hydrochl oride) Step A:

4,4a,5,6
stefhA RS B Sl SRk R IEM byt 35 Wedy 3 403
pyr aZIlﬂ:GlEl (ﬁ'ﬂ&ﬂlﬂlﬂgﬂﬂlh 13- qh SRNRBIYVA éarboh{f)-BR; 1}% -4 §jo0e
thyl am no) y enyl g[u pﬂlqany me%‘% i’l§opy ‘é[
anm no)@®hemyly )@ﬂuél]ﬂﬂphokhﬁam@eulﬁhenpnwedure is as
for Step A of Exanple 1, replacing the conpound of
Preparation | by the conpound of Preparation 4. -54-
Thépenahtals axifor Siepal yeESamplAT, %ﬂlé’éhig%ﬁe c&@b@&&idaéqueﬁaﬁatﬁgl 1 by
6.01 10.44 7. %7 Found 65 24 94 10. 24
the " "compound of Preparation 2, and replacmg 4- ({(lR) 3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{[2-

(phenylsulphanyl)ethylJamino } benzenesulphonamide.

Step B :  N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-3-yl)methyl]-2,3,4,4a,5,6-
hexahydro-lH-pyrazino[1,2—a]quinolin-S-yl}carbonyl)-3-nitro-4—{[2-
(phenylsulphanyl)ethyl]amino}benzenesulphonamide hydrochloride

The compound obtained in Step A (0.3 g) is dissolved in 10 ml of CH,Cl, at 0°C, and then
a solution of hydrochloric acid in Et;O (2M) (375 pl) is added dropwise. The whole is then
stirred at ambient temperature for 30 minutes, and then concentrated to dryness. The
resulting solid is then taken up in H,O and CH;CN is added dropwise until complete
dissolution of the reaction mixture, which is then lyophilised at low temperature for 24

hours.
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5 Step B :

N-{[(4aS, R -3-([1,1 -Bi phenyl]-2-ylnmethyl)-2,3,4,4a,5,6
- hexahydro-1 H pyrazino [1, 2-a]

qui nol i n- 8-yl ] carbonyl }-4-({(1R)-3-(di nmethyl am no)-1-
[ (phenyl sul phanyl ) net hyl ]

propyl } am no) - 3- nitrobenzeﬁéédlphonanide

bi s(hydrochl ori de) The procedure is as for Step B of

- E’éﬂh&ﬁe M({(4@REﬁdﬁ%TﬁldprQﬂb1'danh¢qb§] 4-yhnsath yiH2g4,4465,6-

ga|5 8 u lEilth%Q g?q;%:ﬁﬁ-p%az?mﬁ? ZZa]:(Lllglmo m-L-glgl} c5a8rb(5)f‘1'yl? 39112itr90-lp ?[2-

ﬁ { [1 é 4asepﬁanyxsmﬁhzagm)zaww]anﬁub})beazé’neéulﬁnoﬁanﬁrdaq&yﬂwaﬂ@rihe
pyrazi no[ |, 2-a] qui nolin-8-yl]carbonyl}-3-nitro-4-{[2-(p

Steﬁ?ﬁ%’ 'ogﬁ{g dgﬁ-é{[gﬁlémplo-ﬁﬁ'%bﬁ&ﬂé}e—i‘-‘?ﬁﬂle‘?ﬂ%i‘&ﬂﬂ&,s,s-
%{ [( Mﬁalﬁ})drﬂ I(H-pﬁﬂﬂmd[bfm]ugimlﬁ]n&i ﬁ%éﬂbf?ﬁ%B@i?hyﬁgla{ 1
nol.i - car bon nitro
[ 2- ?% g%ﬂ%ﬁ%ﬂ@*ﬁBﬁHVP?oJWP%E?“HBHE%%EEGIphonan1de
20 The procedure is as for Step A of Exanple 1,

repl aci ng the conpound of Preparation | by the
Thq-;pmp@iylmjlsaﬁ feor %qga%aof Exansple anckplaeppigabe ngmpound of Preparation 1 by

1R) ; 3- d' |
the[ (c %ﬁ}(?ﬂx}'l)’%ul é I H’Z‘tmh Io opgflp 1asign o (H1 RS Hdwrsibdpraino)-1-
[@hﬂn&ﬁﬁl@ﬁﬁﬂﬂh@ﬂzlﬁ;ﬁﬂ)ﬂ aﬁmﬂoi B ditrddRnzenesulphonamide by 3-nitro-4-{[2-

henyl sul phanyl) et h am no ﬁbenzenesulphonarnlde - 55-
(ph gtyéspﬂ;glanyl)ethyl] amino ?/benzenesulp onamide

N-{[ (4aS, R) - 3-( 2- Benzylbenzyl) 2,3,4,4a,5, 6- hexahydr o-
'l -pyrazino[ 1,2 a]quinolin-8-yl] ca rbonyl}-3-nitro-4-{
Step B { pNeQYAESRPBACICIEbFY| 1, 1'-Eiphad) Peyhanebyl|-2[30n245 de

hydrochl ori de The procedure is as for Step B of Exanple
2" 5 pex ?]lﬂ[dé'oéH-pyrazmo[l ,2-a]quinolin-8-yl}carbonyl)-3-nitro-4-{[2-

3- "g Ni6t I’ggﬁ%ﬁ%’? oh eﬁvﬁ]éxleﬁﬁo}%'éF%ﬂfﬂ@xhﬁﬂﬁﬁ%ﬁiyhr&ﬁor‘}de
qU|noI|n 8- yI}carbonyI) 4-{ [2-(ph enyl sul phanyl) -

The procedure is as for Step B of Example 2.

Example 4 : N-{[(4aS,R)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl]carbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
bis(hydrochloride)

Step A : N-{[(4aS,R)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl]carbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 4.
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et hyl] am no} benzenesul phonam de The procedure is as
for Step A of Exanple 1, replacing the conpound of
Preparation 1 by the conpound of Preparation 6, and
repl acing 4-({(1R) -3-(di nmet hyl am no)-1- 10
[ (phenyl sul phanyl ) net hyl ] pr ; | } am no) - 3- ni trobenzenesu
| phonam de by 3-nitro-4- {[21‘%phenylsulphanyl)ethyl]
am no } benzenesul phonam de. El enental m croanal ysis :
%uC % %N % Calculated 66.21 5.69 9.19 8.42 15 Found
89, 8. 08 Exanpl e 7
Elepe % (4' Chloro-[1,1"-biphenyl]-2-yl)methyl]-
2,3, 4, 4a, 5/06(: hexgarny drag-nLH- |C%SaZI no
1, 2-al quinolin-8-yl}carbonyl)-3-nitro-4-{ [2-
Ch%ﬁ | sul ph @%yl@@!hyLT9%ﬁnr7 %enzenesulphon?n1de The
cedure S St anple 1, replacing
O%M(){ (1R) - 3‘55?%‘?%{ {/I am no ZSA (1);&’25(; _
[ (phenyl sul phanyl ) net hyl ] pr opyl ) am no) - 3-ni t r obenzencsu

stegt o TSl oinbeatl2rilsihnint o e phy ot -
e Kp 1?2’@8[1 h@%&@lﬁg%@ﬁ@%Oﬁylg—%&(ﬂﬁ)-ﬁ((ﬁmetgﬁammoqgl—

62. 53
N-({( 4@&eaylsal;{l(aayl)ﬁetmm[;ﬂyl}amhuopbaﬁwo})eazemba‘ﬂpnmdlﬁme
2,3,4,4 dro-IH pyrazino [1, 2-a]
qU|noﬂP%h§dVFF nyl)-3-nitro-4-[(2- phenoxyethyl)
anlnolbenzenesulphonanide The procedure is as for Step
A of Exanple 1, replacing
Thegproggdury is3s fefi Sten Bydf ﬁxammb)z 1- 5 .
[ (phenyl sul phanyl ) nmet hyl ] propyl } ami no) - 3-ni t r obenzenesu
| phonam de by 3-nitro-4-[(2-
Elepleemadmyszbdvdl)sasni no] benzenesul phonam de.

% C % H % N %S
Calculated 59.2]1 5.69 9.42 7.19
Found 58.54 5.92 9.06 6.50

Example S : N-{[(4aS,R)-3-(2-Benzylbenzyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yI]carbonyl}-3-nitro-4-{[2-(phenyl-
sulphanyl)ethyl] amino}benzenesulphonamide hydrochloride

Step A : N—{[(4aS,R)-3-(2-Benzylbenzyl)—2,3,4,4a,5,6-hexahydro-lH-pyrazino[1,2—
a]quinolin-8-yl]carbonyl}-3-nitro-4-{[2-(phenylsulphanyl)ethyl]-

amino}benzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 5, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{[2-
(phenylsulphanyl)ethyl]lamino} benzenesulphonamide.
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El enental mcroanalvsis : 9% % YN %5 Cal cul ated 63. 86
5.09 9.31 4.26 10 Found 63.82 5.23 8.98 3.82 Exanple 9

N-{[(4aS, R -3-([1,1" -Bi phenyl]-2-ylnethyl)-2,3,4,4a,5,6
- hexahydro-|1 H pyrazino [1,2-a] quin

ol in-8-yl]carbonyl}-3-nitr o‘-545-'[ ( 3- phenyl propyl ) -

am no] benzenesul phonam de The procedure is as for Step

Sten bt EN{f 6 R):3-oéraylivgs 2, by Sy oy dvonER:iymazikbi1,2-
' 1 t n ajped in Preparation
A R e e A el
sul phaiiinbPBénR¥hdsaipghidvihiide hydrochloride

am no) - 3-ni trobenzenesul phonam de by _
3-nitro-4-[(3-phenyl propyl)am no] benzenesul phonani de.

T L g5 S8 B P le o6, 15 5. 85 6,76 3.63
Exanpl e 10 :

4-[{2-Ani | i.noet hyl ) am nol - N-{[(4aS, R -3-([1, 1'-bi phenyl
Exam red-Nit :Ni?{@’a&’&)a’»’- -@-phenxleflylheneylh 235t #m5,6-hexahydro-

]_, 2- _ i« N-3- Nefety) - - _ . _

ni 1 1 oberg bR e 2 BRBOPY B Topul 4:(17 PhepiutphyayD

Step A ofthylfamivodbénzeneplgmnagidhe conpound obtained in

Preparation 1 by the conpound obtained in Preparation

4, and replacing 4-({(1R)-3-I kbR
o LB DS, A BB i 1
the4-qopipoand | iofoRrbgarytiomi n6) - Sachi tapbiwémez e A€ $URPBadaNGtHEamo)-1-

1 i . 0 0 0

[@@H%g%%%lglg}ﬂspa&ﬁgﬁ&%{)%? a!lrrsxin'o)-o glitr/é‘)i')enﬁz\'ené%ulp}%laﬁlliléeat beyd 36-IZi'tr%?4- {[2-

(phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 66.21 569 919 842
Found 6598 593 889 808

Example 7 : N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-3-nitro-4-{[2-
(phenylsulphanyl)ethyllJamino}benzenesulphonamide

The procedure is as for Step A of Example 1, replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{[2-
(phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 62.53 498 911 8.35
Found 62.53 5.12 8.70 8.12
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Found 65.93 5.80 11.61 3.72 Exanple 11

N-{[(4aS, R -3-([1,1 -Bi phenyl]-2-ylnmethyl)-2,3,4,4a,5,6
- hexahydro-I H 10 _

pyrazi no[ 1, 2- a] qui nol i n-8-yl ] carbonyl }-4-{[ 3-(di net hyl a
m no) propyl ]- [2- (phenylsulptﬁnyl)ethyl] am no)
-3-nitrobenzenesu|phonan1de 'ydrochl oride Step A :
N-{[(4aS,R)-3-([1,1 -Bi phenyl]-2-ylnethyl)-2,3,4,4a,5,6
- hexahydro-| H pyrazi no

Exkégf_ g] qﬁfgﬁe.m-ﬁﬂ’(guﬁg ;H)lepm{e#ng% ﬁet%haﬂu)a 36

- 3- ni t r olaAk aﬁﬁyyamaﬁﬂbﬂez ARiRIRCS I Erohy 253 -hiftfo-4- [&2-
Step A of Exanple 1, replacing the cofrfpound Obtai ned i
Pr epar at Phsmoxyeshyb aeninelbenzendswphenamidei n Pr epar ati on
4, and replacing 4-({(1R) -3- (dinethyl
ani no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am
The lpn)oeaurﬁllt; ra® ifeﬂ SEHpeAUd)ﬂJ de regdycing 4-({(1R)-3- ﬁd1methy1afmno) 1-

d | 1[.2-( phenyl sul phan
bRkt i 5’151%%&@% lsamedoh g{’a@p% by 3-nitro-4-{(2-

phé}toﬁ&étﬂﬁ%nﬁho@fﬁiénegulp@nmgyI] 2-ylmethyl)-2,3,4,4a,5,6

hexahydr o- | _
pyrazi no[ 1, 2- al qui nol i n-8-yl ] carbonyl }-4-{[3-(dinmethyla
Elnin r.opyl .2- (pb
& : t hyl ] ani no} - 3- ni trobenzenesul phonani de

hydrochl orgsde 24 ffhe qgrpcedyse is as for Step B of
Exanple 2. -58- Elenental mcroanalysis : % %1 %N %5
Calcglagad at edPHA6 55.69 08 A8 04 4266 Found 64. 67 5.99

03 7.47
F"%f({mas F835§P?554TP§O1|]%‘?0 [ £:% - bi phenyl ]-2-yI ) et hyl ] -
2,3,4,4a,5, 6- hexahydro IH-pyraZ|no [1, 2-a]
qU|noI|n 8- car bony
Fﬁ/‘l{ﬂyﬁ% Wf‘q{bh d}heByHT%YIMhﬁéS%4mﬁ,6ﬁmahlﬁiro-lH-
pyrazino[1,2-a]quinolin-8-yl]carbonyl}-3-nitro-4-[(3-phenylpropyl)-

amino]benzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in
Preparation 1 by the compound obtained in Preparation 4, and replacing 4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3 -nitrobenzenesulphonamide
by 3-nitro-4-[(3-phenylpropyl)amino]benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 68.79 577 978 448
Found 68.15 585 976 363

Example 10 : 4-[(2-Anilinoethyl)amino]-N-{[(4aS,R)-3-([1,1'-biphenyl]-2-ylmethyl)-
2,3,4,4a,5,6-hexahydro-1H-pyrazine[1,2-a] quinolin-8-yl]carbonyl}-3-

nitrobenzenesulphonamide
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The procedure is as for Step A of Exanple 1, replacing

4- ({(1R) - 3- (di net hyl am no) - | - . .

[ (phenyl sul phanyl ) net hyl ] propyl ) anmi no) - 3- ni t r obenzenesu

| phonam de by 4-{[3- 10 _ _

(di met hyl am no) propyl ] am no} - 3-ni t robenzenesul phonam de

. El emental m croanal ysis -~ YC o 9N %S Cal cul at ed

61.96 5.76 11.72 4.47 Found 62.36 6.08 11.50 4.94 15
Thg)mmﬂd@relgs as for Step A of Example 1, replacing the compound obtamed in

Pfe? ‘%‘&4&18 %1 %éf%‘%%’gga @Drf%lé%ﬁ it t{%rﬁylil al}zd éc'eﬁlaqang 4Ry 3-

(d1ﬁiet}@1a8mmb} 1 -@(pﬁéﬁbﬂﬁﬂ}hﬁ&?])ﬁl@ﬂﬁl]pﬁﬁbklﬂ by %trgp&zenesulphonamlde

dure is as for , replacin

by ﬁ [Q (1111h)l0Qihxlbﬁlmﬁ]q%narqhq@;enbsulphonam1de

[ (phenyl sul phanyl) net hyl | propyl } am no) - 3- ni t r obenzenesu

| phonam de by benzene- 20 sul phonam de. El enent al
Elementdd atiedoysalssi¥C % YN ¥S Cal cul ated 67. 18I 5. ig 7.34

5.60 Found 66.74 5.22 7.19 5.48 -59- Exanple :

4-{[ (2- Ani %o@t hyfo it 2- ptedhy| €68y ) ani no]

N- 3-

Ca?ﬁhg%ﬁo% 1, §r642 g%?nw ]‘{szl)"n‘gt hyl]-2, 3, 4, 4a, 5, 6- hexahy
Foundb- | H py65a23 nas.80  11.61 3.72 _

[1, 2-a] qui nol i n-8-yl }carbonyl) benzenesul phonam de

tris(trifluoroacetate) 5 Step

Ex é_)_ie(ﬁ Am{g)aﬁs befjlsl({f—lphﬁm’eh‘;ﬂ *&Y&mm—h'ﬁ RY5)%-hexahydro-1H-
chl or o- [pymZmb[lphe}wm]lelm-Wy)]thvpb'l} ~£{3-@iriethylhmine)aopyl]-

bony! ) D PERRInbRERAf ol stb i ehesughmgmide o,
A of Exaiar8chloriaep! aci ng 4- ({(1R)-3-(di met hyl am no)-1I -

Step A : N-{[(4aS,R)-3-([1,1'—Biphenyl]-2—ylmethyl)—2,3,4,4a,5,6-hexahydro—1H-
pyrazino[1,2-a] quinolin-8-ylJcarbonyl}-4-{[3-(dimethylamino)propyl][2-
(phenylsulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in
Preparation 1 by the compound obtained in Preparation 4, and replacing 4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzene sulphonamide
by 4-{[3-(dimethylamino)propyl][2-(phenylsulphanyl)ethyl]amino}-3-nitrobenzene-

sulphonamide.

Step B : N-{[(4aS,R)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1 »2-a]quinolin-8-yl]carbonyl}-4-{[3-(dimethylamino)propyl] [2-
(phenylsulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide
hydrochloride

The procedure is as for Step B of Example 2.



10

15

20

[ (phenyl sul pbanyl ) net hyl ] propyl }am no) - 3-ni t r obenzenesu
| phonam de by 4-{[(2-am no- 10
et hyl ) (2- phenyl et hyl ) am no] net hyl } benzenesul phonam de.
Step B : 4-{[(2-Am noet hyl) (2-phenyl et hyl )am no] net hyl)
-N-({(4aS, R -3-[ (4" -chl oro-
[1,1' - bi phenyl ]-2-yl)nethyl]3%2, 3, 4, 4a, 5, 6- hexahydro- | H
pyrazino [1, 2-

Elemental nudrioandysjs } car bonyl ) benzenesul phonamni de

tris(trifl oacgtat e) e procedure is as for Step B
of Exanpl e%i(? :%]?5 é)f’gﬁen%‘? m croanal ysis % %1 %N
Caléplatép) cul @1.8581 58087 41b@ 6.A8s 2. 94 Found 53.22 4.78
6.20 2.46 Exanple 15 :
Foypd { (4aS, RILGZ [ (199 ChlIdk@R [17.47 - bi phenyl ] - 2-yl ) met hyl | -
2,3,4,4a,5,6- 20
hexahydr o- 1H pyr azi no[ 1, 2-a] qui nol i n-7-yl } car bonyl ) - 4- (

Exatp R)}23:-N-({(_4aS,R)-3-[[(4'-Chloro-[1,1'-biphen 1]-2-yl)methyl]-2,3,4,4a,5,6-
(di met hyl am no) - 1-] ( phenyl sul hgn){.l met hyl ] pr opyl }'am no
) - 3- ni the¥phydeontdmypaenakt el quirolis-$yBdarhonyB-da {3 or

Step A qfy; ' t Qnpoun bt ained in

Pr egar a&hgﬁé@?%ﬁ ¢ &?'@@ﬂ@%ﬁk 9'35 g’f"ﬁg elnﬁs'gpgfaléﬁ €on

7. -60- Elenmental nmcroanalvsis : % %1 9N %5

Cal cul at ed 6%.9 5. 64 ].é) 01 7.64 Found 62.07 5.60 9.47
Th%pg%eélrg)g%ﬁm ar g@p: of Example 1, replacing 4-({(1R)-3-(dimethylamino)-1-
[(plh\én{y[sﬁﬂ)ﬁﬁl?lﬁetﬁ{d}p&byl%ﬁlﬁ%%'-rli'&%Eélﬁhhﬁhaﬁa%ﬁe 4,485, 6-4 (3.

hexahydro-1H Ppyrazino [ 1] 2- aﬁr

(digethmlemine) proply]lamired rByhifrodenzEfcsBphdagnilidaet hyl ani no) - 1-
[ (phenyl sul phanyl ) nmet hyl ] propyl } ami no) - 3-ni t r obenzenesu
| phonam de The procedure is as for Step A of Exanple 1,

ElehRpladsiidtakdigsicompound obt ai ned in
% C %H %N %S

Calculated 61.96 576 11.72 4.47

Found 62.36 06.08 11.50 4.94

Example 13 : N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)benzene-

sulphonamide

The procedure is as for Step A of Example 1, replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide by benzene-

sulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 67.18 5.29 7.34  5.60
Found 66.74 522 719  5.48
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Preparation 1 by the conpound obtained in Preparation
8. 10 Theoretical mz : 805.3206 Measured mz :

805. 3207 Exanple 17 :

N-{[2-([!,1 -Bi phenyl]-2-ylmethyl)-1, 2,3, 4-tetrahydropy
razi no[ 1, 2. a] i ndol - 8-yl ] Cag _

rbonyl } - 4- ({(1R) - 3- (di et hyl"ani no) - 1- [ ( pheny! -

ol 14 b ey s R TGS

rNa{z I[ ﬁof [cil&()]ro [?'19(@%%&9-21’-&’1 2,3 4;42,5%-fre Sy a0 #.0PY
car bony I@yrdzx(;{)—( [ R ajguimtiline’-il} tatbionpl) bénzeh @adphonamigh any
I)nethylg opyzgan1no) 3-ni trobenzenesul phonam de The
procedurt Sﬁg ¢ F“@@ep A of Exanmple 1, replacing the
conpound obtained in 20 Preparat|on 1 by t he conpound
obtained in Preparation 9. Step :

SteptA | 246{[@-Amlﬁwhml-l}heily!ﬂlthudlmln)’}msamyB-M—({(éaS Knpeli(©py
razi no il ﬁ Y, 1%{@ 6-
car bor?g? 04{ {Ef%e"?ﬁ ety AdpS0-pexyave-2 - phany
') et WHzm@[rlcm I ATDINCS-y B cdYboh PHBAERRER HINARAGE de
bls(hydrochlorl The procedure’is as for Step B of
Exanple 2. -61- Exa le 18 :

Thf{\l‘g{&;gﬂ ré Z%s agﬂ)r éfgﬁ [A Jf E)ghﬁli]ee?ykalpla%nygl A?ﬁﬁﬁygl(dllne%hﬁalnlno) 1-

dro pyrazi

[(plﬁeby&u@]lal{}d)ihetﬂyl}ﬁr})pﬁ} 40iny -3 ndtrdHehddie sidpl chiapid e \Hya At ) D-amino-

1-
ethyD@rdspylshybrainplysdyhpenzspesylnpasids) - 3- ni t r obenzenesu
| phonam de bi s(hydrochloride) 5 Step A :
N-({2-[(4"-Chloro-[1,1"-bi phenyl]-2-yl)nmethyl]-1, 2, 3, 4-
Stepd r %ﬁ@l-@mme&yl)(ﬂ}phenylethyl)ammo]methyl}-N—({(4aS R)-3-[(4'-chloro-

1 2[3 R&?O‘EWH%W Mﬁ%fﬁ%ﬁ}ahyd& T Ya g

a M noj) qﬁuﬂ)‘lﬁl[@@ sibaenatififoniied PirReEH (ﬁ'oh&tm)
for Step A anple , repIaC|ng t he conpound

obtained in Preparation 1 by the conpound obtained in
The lgr%gecfure isas for%tep B of Example 1.

Examplejd

Elemental microanalysis :

%C %H %N %S
Calculated 53.97 4.53 6.42  2.94
Found 53.22 478 620  2.46

Example 15 : N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-alquinolin-7-yl} carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-

nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 7.



10 Step B :

N-({2-[(4"-Chloro-[1,1-bi phenyl]-2-yl)nmethyl]-1, 2, 3, 4-
t et rahydro- pyrazino
[1,2-a]indol-8-yl}carbonyl)-4-({(1R)-3-(di nethyl am no) -
1- [(p

henylsulphanyl)nethylhghspyl}
anmi no) - 3- ni t robenzenesul pho bi s(hydrochl ori de)
The procedure is as for Step B of Exanple 2. 15 Exanpl e
Elenwntqi\mn(fmnnalvszs
GaS, R) - 2-[ o-u A -Qiphenyl]-2-yl)nmethyl]-1,2,3
, 4,10, 10a- &ﬁ xa opyéﬁgin S
Calcided] | ndg2. 98- yjb&tar by ) 6L { (1R) - 3- (di met hyl -
am no) - 1- [ henylsulphan [ )nmethyl] propyl} amn
Fogyd 3- ni t r obetzent60 sul nami#e The procedure is as for
Step A of Exanple 1, replacing the conpound obtained in
20 Preparation 1 by the compound obtained in
Exang_mima.wq[mas,ma-qmanihenyqrzoﬁﬁﬁltu 2 /£4a/s*69ﬂ\4 dro-1H-
P ot e g ag L A ey T AR 2 S SRy dro-
6. 95 6ergygﬁﬂ,%-a]munolmﬂ-yl]carbonyl} -4-({(1R)- 3 (dlmethylammo) 1-

gl‘ E‘r{ ggagk%ﬁﬁjnéis%mlgﬁgﬂﬁﬁ!@l&oPﬂﬁgﬂﬁ%} %r(%le zr{gltepl}ipimndmlde

qui nol i n- 8- yI}carbonyI) 4- ({(1R) - 3-

di ne [ am n ( | sul hany met hyl ] propyl }amno
Th§ Pﬁoceh‘r“t%rlab%%% é&e% 5h9ﬁ§?ﬁﬂ& epis] F@c%eowra@quné ahtaiped in
Preparation 1 by th d obtained jn P ti

({(lia By K SO Povanetl in Breppratien & | 1 2-yi y et hyl ] - 2,

4a 5, 6- hexahydro 1H—pyra2|no
8-yl }carbonyl)-4-({(1R) - 3-
Th G?ﬁg ‘ﬂg%%@él-[(phenylsulphanyl)nethyl]propyl}anino
Akhﬂaaij{nﬂbgazenesulphonanide The procedure is as for

Step A of Exanple 1, replacing the conpound obtained in
10 Preparation 1 by the conpound obtained in

ExsthBRATAN - 71'-Biphenyl]-2-ylmethyl)-1,2,3 4-tetrahydropyrazino[1,2-
alindol-8-yljcarbonyl}-4-({(1R)-3-(dimethylamino)-1-[(phenyl-

sulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
bis(hydrochloride)

Step A : N-{[2-([1,1'-Biphenyl]-2-ylmethyl)-1,2,3,4-tetrahydropyrazino[1,2-a]indol-
8-yl]carbonyl}-4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]-

propyl}amino)-3-nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 9.

Step B : N-{[2-([1,1'-Biphenyl]-2-ylmethyl)-1,2,3,4-tetrahydropyrazino[1,2-a]indol-
8—yl]carbonyl}-4—({(1R)-3-(dimethylamino)—l-[(phenylsulphanyl)methyl]-

propyl}amine)-3-nitrobenzenesulphonamide bis(hydrochloride)

The procedure is as for Step B of Example 2.



10

15

20

El enental nricroanalysis : % %1 YN % Cal cul at ed
62.95 5.64 10.01 7.64 Found 62.30 5.59 9.66 7.40 15
Step B :
N(?(4am-3-[(¢-(mloro{]ql'-m;ﬂmnw]-z-w)rmthw]-z,
3,4, 4a,5, 6- hexahyd ro-1H pyrazino [1, 2-a]
quinoIin-8-y|}carbony|)-4-({?&?0-3-

(di met hyl am no) - 1- [ ( phenyl sul phanyl ) met hyl ] propyl }

am no) - 3- ni trobenzenesul phonam de bi s(hydrochl ori de)

ExlBIEILERU Tl EnTieg . Popenpticho DReURAC LS4 febrady oo
2141 9. 28yrazidd[1,2-aYindoPsiy¢arbod ) A-dPLIB-I-fainR Pyl b BT 1€
N- ({ ( 4aslPbeylsiphemybmsthyl]propyl} piirm)t 3 nizeghtpretesylphonamide

-2,3,4, aydr o- 1H pyrazino [1,2-a] quin
olin- 8-%@3@5@2‘3 de). ({(1R) - 3-

(dinethylanino)-l-[(phenylsulphanyL)geth%:]pr8p¥I%agino

;- - nj | phonam de bis rochl ori de t e

Ste 1;3 : r}I\J-t(bqF(fi‘'r-](Zjﬁlno(:;"f’)y[l,Ici'—(l:))iphenyl]-2-yl)1$1et¥1yl]-l,2,3,4-tetrahydr0— P
N- ({( zino [1( A aTifid19- nvRi40 'f Lihh= 2
3 o o g AR O kb bas B il i) s

qui nol [(phedylsulploayhoreyhyllpdopyl§ diyno3-3-nitrobenzenesulphonamide
(di met hyl am no) - 1- [ (phenyl sul phanyl) met hyl ] propyl }
am no) - 3- nitrobenzenesul phonam de The procedure is as

Thé ProcetieR A &F &Xeipl & &f EXERbRCH NELidlg: W&gﬂgﬁnd obigined in
obtained in 10 Preparation by the cohpoun ai ne

Prepayratipre bhp shd eympoend Sbeefnes in Preparation 10.
N-({(4aS)-3-[(4'-Chloro-[1,1" -bi phenyl]-2-yl)methyl]-2
3,4, 4a,5, 6- hexahydro- 1H pyrazi no

Step B 2- aV-Q{2-{LChloBo Y1 i CBIpMRAYI-2-Pyrhéth} 1, B3 4-tetrahydro-

pyrazino[1,2-a]indol-8-yl} carbonyl)-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl] propyl}amino)-3-nitrobenzenesulphonamide
bis(hydrochloride)

The procedure is as for Step B of Example 2.

Example 19: N-({(10aS, R)-2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,10,10a-
hexahydropyrazino[1,2-a]indol-8—yl}carb0nyl)-4-({(1R)-3-(dimethyl-
amino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzene-

sulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 11.

Elemental microanalysis :

%C %H %N %S
Calculated 5749 527 935 7.14
Found 5731 547  9.06 6.95




(di met hyl am no) - 1- [ ( phenyl sul phanyl ) net hyl ]

propyl } am no) - 3- ni trobenzenesul phonam de

bi s(hydrochl oride) 15 The procedure is as for Step B of
Exanple 2. Elenmental mcroanalysis : % % %N %5

Cal cul ated 57.92 5.41 9.21 7,03 Found 57.58 5.29 8.75
6.97 20 Exanple 22 : -62-

N-{[(4a8)-3-([1,1" -Bi phenyl]-2-ylnethyl)-2,3,4,4a,5,6-h
exahydro-|I H pyrazino

Exhbnle A RO BT b st 3508
| 10) - 3 Mhdsapany: eH-ys ki bATR Aol 8 y Bt 9Bl etmej

VL 3as&nsei(lmammﬂ)sﬂﬂﬂdwylv!sumhfmmhmshy)‘]pzpmlmmn.,os;se h
gﬁ?ngl rg“ wbﬁ(c%r%%ﬁﬁh '}anﬂldf %’Cspﬂ%’dr?d(l(?f'r‘MQ hyl am no) - 1-

[(phenyl sul phanyl ) net hyl ] propyl } ani no) - 3- ni t robenzenesu
onani The rocedure is as for Step A of Exanp

r epl- &g(f‘ﬁﬁ) §1{ e Hal' dbe?l}Yé]dz-D’BHEfMIkﬁér"a‘iﬁ,@ﬁ

K’E{E (DT R L P SHRIRLEN ey 00 -6, ,

ex ahylc(dunétliqunyma)é-lﬂ@ﬂehiﬁl(il{;):(l]i%fl)%let(hgl]pro;lz]yl%ammo) )3- L
qui nol i car.bon i met hyl am no) - 1-
[ (pherﬂ}F‘?gF%ﬁg "I‘E{‘Hﬁ%‘ B¢ pr opy! }

am no)-3-nit robenzenesul phonam de tris(hydrochloride)
10 The procedure is as for Step B of Exanple 2.
Theperefergl isnisc foralitebydi of Exs@pBiHl 98¢pld8ingCetlec uomp@uid58ht2ited in

Pregarggon 1 %% th7€ (::I'o?npound obtained in Preparation 13.

Elemental microanalysis :

%C %H %N %S
Calculated 62.95 564 1001 7.64
Found 62.30 559 9.66 7.40

Step B: N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl} carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bis(hydrochloride)

The procedure is as for Step B of Example 2.

Elemental microanalysis :

%C %H %N %S
Calculated 57.92 541 9.21 7.03
Found 58.44 5.21 9.19 6.14
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Found 58,5 6,05 9,12 6,48 15 Exanple 23,:

N-{[(4aR)-3-([ 1, 1" - Bi phenyl ]-2-yl nethyl)-2, 3,4, 4a,5, 6-h

exahydro-IH pyrazino [1, 2-a

qui nol i n- 8-yl ] carbonyl }-4-({(1R)-3-(di net hyl am no) - 1-

[ (phenyl sul phanyl ) net hyl ] pr oq%?/l } am no)-3-nitrobenzen

e- sul phonam de bi s(hydrochi®ride) Step A :

N-{[(4aR)-3-([1, 1" - Bi phenyl]-2-yl nethyl)-2,3,4,4a,5,6-h
Ex oVi(f4a3p3-[(4'-Chloro-[1, 1'-biphenyl]-2-yl)methyl]-2,3,4, 4a 5, 6

razinof |l , 2- inolin (
Pyt am by S R han kGRS s Sispy PA-CL )3
d behia  2AS
or o ep o R Ry R D R o
obt ai nedlltwbeme@paﬂahmmmlﬂeﬂm(hmocbhpmlahd obt ai ned in
Preparation 15. -65- Step B :
N-{[(4aR)-3-([1, 1" - Bi phenyl]-2-yl nethyl)-2,3,4,4a,5,6-h

xaby dv-gi ZiOWoriod[14* L - -
e s o 1 My 23445

l[(ﬁherﬂﬁl" %alrﬁ1p)ymlh9/ﬁl}2p¢]apwam1n§r]-m yarbonyDrietieiehesu
¢ DO Sttty B OX AT GOl bfpfhn Py i A PSR T o B3

%1 9N iob&isdeneddplochanddé3 5,67 9,34 7,13 Found 58, 78

5,9 9,17 7,29 10 Exanple 24 : N-{[(4aS
R -3-([1,1'-Bi phenyl ] - 2-yl sul phonyl ) - 2, 3, 4, 4a, 5, 6- hexah

The/ & y n i
%(g:'eg]htgz ilgn%I@IRnr gte Ac(c’)fr E())( E %, re lacmg 4th{e[ %on(i%%und ?btamed in

Prepmam Wﬂeftmgouadnbta}nebmmfmpe&ubmm@nam de The
procedure is as for Step A of Exanple 1, replacing the
compound of Preparation | by the conpound of

Ste @pam{(mms)lﬁ[@amlmqh q@bﬂﬁlengl]-Z-yl)methyl]-Z 3,4,4a,5,6-
{(1R) - 3- (di net hyl am no) -1 -
[ ( pheerakydraabpy rasing[ll 2prlapirioliar-pidyarBonyl-detid)es u

| phon ?Hing&h%m%ng)-i - [&)hen§nglphanyl)methyl]propyl} amino)-3-

nitrobenzenesulphonamide bis(hydrochloride)
The procedure is as for Step B of Example 2.

Elemental microanalysis :

%C %H %N %S
Calculated 57.92 541 921 7.03
Found 5758 529 875 697

Example 22 : N-{[(4aS)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl]carbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
tris(hydrochloride)
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(phenyl sul phanyl ) et hyl] am no} benzenesul phonam de.
El enental mcroanalysis : % %1 YN % Cal cul ated 59.75
4.76 8.93 12.27 20 Found 60.02 4.98 8.41 11.81 Exanpl e
25
N-({(4aS, R -3-[(4'-Chloro-[1, 1" -bi phenyl]-2-yl)nethyl]-
2 3 4 4a, 5, 6- hexahydro- 1H azi no

a] qui nol i n- 8-yl } carbonyl)-4-{(1R) - 3-

Jgd% m;tiﬁy{g(iﬁﬁ'hba([lil'gilphmm-Qg’lmhﬁlyw%ﬁ;ﬂm;ﬂ,d hémyﬂi’o—ifﬂ
ro enzo adl.azl ne nam de

1 1 ool kNG DL LT ) Sty lgmin)-1-
Exanpl | ;Q;?Henyls%lﬁlﬂﬁiyl)ﬁle@h)(l};(ﬂ)ﬁ}l}ﬁnfﬂﬂ)@ﬁl@wb@m&g lphonamide

[ (phenyl sul phanyl ) net hyl | pr opyl } ani no) nitro zenesu
| phonari de by 4-{(1R)- 3-

T e A 300, S B o YosiRadt et st Balad Sbeained in

Prej)arhﬁdm bbiydite cdmpotadpbeid in Preparation 14.
N-({(4aS,R-3-[(4'-Chloro-[1, 1 blphenyl] 2-yl)met hyl ] -
2,3,4,4a,5, 6- hexahydro-1 H pyrazino [1, 2-a]

I
—Pm B Nsl %ﬂn%)%ﬁfﬁﬁ%léhénﬁ 4 3?"?#"%;) YA heshyre-AH:
, 2, 4- mamnbhj,m]cpﬂmm-snyqum?mygm F{Qlﬂi).-i((ﬁhilﬁlhﬂﬁmﬂlﬁ -1-
ZE (()f ?1%h_egyfsgﬁﬁsélpp[[)}n§h?ﬁ ogy :Elg?n -3?nltrobzsﬁangscullgl?onamlde
[(pheqyggﬁhpmgﬂghagpthyl]propyl}an1no) 3-ni trobenzenesu

| phonam dé by 4 IR) - 3- (dnnethyl am no)-1- [(phenyl
sul phanyl ) net h yI]propyI} -4H 1, 2, 4- benzot | adi azi ne-7-

S honami anple 27
Th‘?\ﬁ‘J(’F? &‘é%‘sﬁf%%r]?tfﬁg ‘%ﬁ’%‘%lﬁ - bi phenyl ]-2-yl ) net hyl ] -
1,2,3,4,44a,5,6, 7-
octahydropyra2|no[1 2-a] [ 1] benzazepi n-9-yl }car bonyl ) - 4-
Elemgntabmlewamdvszs
(dlnethyl (po)5;}¥(pgeaylsgk@banyl)nethyl]propyl}anlno
)-3 ni t robenzenes phénani dé
Calculated 59,21 5,69 9,42 7,19

Found 38,5 6,05 912 6,48

Example 23 : N-{[(4aR)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]lquinolin-8-yl]carbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzene-
sulphonamide bis(hydrochloride)

Step A : N-{[(4aR)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1 H-
pyrazino[1,2-a]quinolin-8-yl]carbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 15.
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The procedure is as for Step A of Exanple 1, replacing

t he conpound of Preparation 1 by the conpound of

Preparation 17. Exanple 28

N-({(4aS)-3-[(4'-Chloro-[J, 1" -bi phenyl]-2-yl)nmethyl]-1,

2,3,4,4a,5,6,7- 20

oct ahydr opyr azino[ 1, 2-a] [ 1] 'b%zazepl n- 9-yl } carbonyl) - 4-

({]g 3- (dinethyl am
Step B! [wﬁ@ﬁwémupiﬁ'aamhpmﬂwlmﬂow,}s,4a4a;s,am)exaaydro-w—

S'etsi‘r’i Tt NP VI S Bk T ST e Banent-

The t[(phmytmlﬂilmﬂy@meﬁhﬂ?@pﬁf}ﬁlmhyo)sllﬁ’itﬁﬁfehi‘é}legﬁlﬁhonamlde

sel ected enantioner to t procedure of Step 25 A
Exanp| Rsthydrechlonige) ) ¢ 29
N-({(4aR)-3-[(4'-Chloro-[1,1" -bi phenyl]-2-yl)nethyl]-1,
2,3,4,4a,5,6,7 octahydropyrazino[ 1, 2-a]
Th¢ pidsedira zegi for Stey B} afixaamyd .- 4- ({ (1R) - 3-
(di met hyl am no) - 1- [ ( phenyl sul phanyl ) et hyl ] propyl } am no
)-3- nitrobenzenesul phonam de 5 The procedure is as for
Ezeﬁ;@mmlnﬁc,%gmlyﬁ ng the other enantioner. Exanple 30 :
N-({(4aS,R-3-T(4'-Chloro-[1, 1 -bi phenyl]-2-yl)nethyl]-
1, 2, 3, 4, 48756, 7%Iéct @aydr ogys azi no[ 1, 2-a] [1]

C"ﬁg% Ielmn;f%) ‘%{ll &&‘LI gifaé{ﬂl;%e?hy(/ﬁ] propyl }am no) -3

Founmltrobeng&msujphonagmde Yglhe procedure is as for
Step A of Exanple 1, repl aci ng the conpound of
Preparation 1 by the conpound of Preparation 17, and

| --ithla'o-l-

B e R L KB TP hes 2t fuberhvenbadro-

| phonani Wé-pyyaznd[{ 21y uirofid- s-méd@behylmmnm-4 -{[2-(phenyl-

1- [ (phenyl sul phanyl) net hyl | pr opy

am no) - 3uiphanyhethyaming} HB?P&W‘HE ongmidepl e 31

N-({3-[(4"-Chloro-[1,1"-bi phenyl]-2-yl)nmethyl]-1.,2,3,4

4a, 5, 6,7 15 octahydropyrazino[1l,2-a] [I]
Thdol@ngilm@lsras@foy&}epaﬁr bOBydplé-1( fepldsingIhé 4ompound of Preparation 1 by

oI| I henlsulhnl
the M} 08 cﬂ]y i I’ff[pg&tl y gn Y p)lacmg 4-({(1R)-3-(dimethylamino)-1-

[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamlde by 3-nitro-4-{[2-

(phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Elemental microanalysis :

%C %BH %N %S
Calculated 59.75 476  8.93 12.27
Found 60.02 4.98 8.41 11.81

Example 25 : N—({(4aS,R)-3-[(4'—Chloro-[1,l'—biphenyl]-Z-yl)methyl]—2,3,4,4a,5,6-
hexahydro-lH—pyrazino[1,2-a]quinolin-S-yl}carbonyl)-4-{(1R)-3-
(dimethylamino)-l-[(phenylsulphanyl)methyl]propyl}-3,4-dihydr0-2H—
1,2,4-benzothiadiazine-7-sulphonamide 1,1-dioxide
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[(trifluoronethyl)sul phonyl] benzenesul phonanm de The
procedure is as for Step A of Exanple 1, replacing the
conmpound of Preparation 1 by the conpound of
Preparation 17, and repl acing
4- ({(1R) - 3- (di et hyl am no)-1- 20
[(phenylsulphanyl)nethyl]prd§y1}anino)-3-nitrobenzenesu
| phonam de by 4-({(1R)-3-(4

Therpresednteriy| ap- f!Dr [S(qphém)/ﬂ Exﬂmxbiarlyl@pimhhg K} €layB-¢dimethylamino)-1-

[(p@éﬂﬁ}fbﬂi g%ﬁdé%a‘hf ulg)rgy gl 1 em ggenzgnelsulphonamﬂe by  4-{(1R)-3-

ditNethf{ahia&) ] _
(Uit 030081 oy B D OB Ao Y1

fhl%%%ql %591P?e%éﬁ9/41) igxide.( 1R) - 3 25
(di met hyl am no) - 1- [ ( phenyl sul phanyl ) net hyl ] pr opyl } am no
) - 3- nitrobenzenesulphonanide bi shydrochl ori de (a=R or

Ex&hpledl : VH§(4h5,R)S-{PORlore-[1 3'-Biiih%h§'l§3-d ﬁﬁﬁ%sll]rz% i 3alshe
pr ocedure of Step_ A of Exa 1, replacing

Cormounoh“d‘ia ﬁ‘@p Airaringll alq'almolm-fiﬂ}emnda{(m)%-

T e e

rrpl e l&&zothladlaz1ne-7-sulphonamide 1,1-dioxide
N-({(10ap)-2-[(4'-Chloro-[1,1" -biphenyl]-2-yl)nmethyl]-1
,2,3,4,10, 10a- hexahydropyrazino [1, 2-a]

Thé PetRbdie ik | AR 1 i o .
glnethe¥aﬁ?§gp?$¥‘A(ﬁg%§Isulphgﬁ§(mﬁ%?é§lfgréguPTh%?nmuﬂ1
[(Pl}ﬂns’lSmmhﬁmxlbmﬁbwi@neslﬁmpmbramlmbdnzmympmmmde deby( [ 3E818):3-

(dug%tg@aghro 1t (pi'é?néfg 8?3' %ggtﬁ% é)rto%flr}] %g% @F%I&g ?azwee7_

summmmmau&m,pﬁu55@paratlon 1 by that of Preparation 19.
El enental mcroanalysis : % %1 Y9N % 15 Cal cul ated

57.49 5.27 9.35 7. 14
Example 27 : N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,4a,5,6,7-
octahydropyrazino[1,2-a][1]benzazepin-9-yl}carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 17.

Example 28 : N-({(4aS)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,4a,5,6,7-
octahydropyrazino[1,2-a][1]benzazepin-9-yl}carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide

The mixture of enantiomers described in Preparation 17 is separated over a column. The
title compound is obtained by subjecting the selected enantiomer to the procedure of Step

A of Example 1.
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Found 57.31 4.29 9.48 7.87 Exanple 34 :
N-({(1l0aa)-2-[(4'-Chloro-[1,1"-biphenyl]-2-yl)nmethyl]-1
,2,3,4,10, 10a- hexahydropyrazino [1, 2-a]

i ndol - 8-yl }carbonyl )-4-({(1R) - 3-(4-

nmor phol i nyl ) - 1-[ (phenyl sul phanyl ) met hyl ]

propyl }am no) -3 20 nitrobenz¥&nesul phonam de

bi shydrochl oride (a =R or S) The procedure is as for

Example 20 oV- (Eﬂaﬁbﬁe{(@ Chlepi- ahl'ﬂgphhwyll: ammmwlm,z 3, 4 4a,5 6,7-
P t th f Pr n.l
Fep act ramarphyo bR Omaneenss S G bemy - 2-

sul phanydd)rﬂBiHy)’dﬂlﬁbﬁ@é{tﬂhenylsulphanyl)methyl] ro l}ammo)-3-
am no) - 3- ni t r obenzenesul phonamn de {’ Eﬁ

nor phol i H{xobenzenepphgnamidshany| ) rret hyI ] propy! }
am no) - 3-ni t robenzenesul phonam de. -69- El enent al
m croanalysis : % %1 YN %6 Cal culated 57.47 5.25 8.94

Thép®2edureisng for/Etdnfe 28, Rinkbhé ofhtr Snab¥ampl. e 35 :
N-({(10aa)-2-[(4'-Chloro-[1,1"-biphenyl]-2-yl)nmethyl]-1
,2,3,4,10, 1 0a- hexahydropyrazino

i r -
Exkple Al R S e YRR -3 g s
8) > | (aqrt]aﬁydrgpmmﬂ,:wnlgﬁu?gy@rdrgmmmgmmpmmﬂg—s -(4-
i shydrochl gride e procedure is as for
St epyA ﬁﬁ%ﬂ%‘ﬂ b- IIRPF PhapmeethybipropyH agrino)-3-
Pr epar atm%bgnﬁy,esﬂl ﬁomgund of Preparation 18, and

replacing 4-({(1R) -3-(di net hyl am no) -1 -
[ (phenyl sul phanyl ) net hyl | propyl } ami no) - 3- ni t r obenzenesu

Th%lf))?? p(ﬁﬂ% ?ﬁ kﬁé gte& ﬁ %%%%9§1]%al’ g%{],z?c%}?gl tihg%lozninound of Preparation 1 by

theanGoRppuidd [ OFr |PEépd£Hh@HEtlr7y| hdl pEAR - 4- ({(lR) 3- (dlmeth lamino)-1-
benzenesul phonam de. 15 El enental m croanal ys Z&
[(Phgqybsglphanyl)methyl]propyl} amino)- 3-mtrobenzenesulphonamlde by 4- ({(IR) 3-(4-

morpholinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide.

Example 31 : N-({3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,4a,5,6,7-
octahydropyrazino[1,2-a][1]benzazepin-9-yl} carbonyl)-4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-
[(trifluoromethyl)sulphonyl]benzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 17, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-[(trifluoromethyl) sulphonyl]-

benzenesulphonamide.

Example 32 : N-({(10aa)-2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,10,10a-
hexahydropyrazino[1,2-a]indol-8-yl}carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride (a=R or S)
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Cal cul ated 53.77 4.81 6.82 9.36 Found 53.63 4.82 7.28
8.79 Exanple 36 :
N-({3-[(4"-Chloro-[I,I|"-biphenyl]-3-yl)nethyl]-5-o0xo0-2,
3,4,4a,5,6 20

hexahydro- | H pyrazi no[ |, 2- a]lé%w noxal i n- 8-yl } carbonyl ) -4
-({(1R)-3- (dinethylam no) [(phenyl sul phanyl ) nmet hyl ]
propyl } am no) - 3- ni trobenzenesul phonamn de The procedure
is as for Step A of Exanpl e 1, repl aci ng the conpound

-Pr ' 0 Prep IO

T e SR 3F cbulied MG AALREHRS pRlealbERET S L maporte 1
reptaeRigdhe cahp@mdyof Maﬂ‘ﬁﬁﬂ lits tHitsEPratRaehtion 18. 4N HCl

solution in dioxane. After neutralisation, the aqueous

phase is extracted with CHZC12 and t he organi c phases
Elefefitd? ML RE8ysifr i ed -70- over magnesi um sul phate,

fiTtered and concentrated. The resulting residue is

purified b Cchriémat ogeaphy %4ver a silica col um

Calsilarea-> MeSTho 1 O ¥y el G Jfre gxppcted product.  Exanpl e

Fod {3- [ (4' 5700 orpst 1, 1g i phepyl |- 3-yl ) methyl | -2, 3, 4, 4a
, 5, 6- hexahydro 1Hpyrazin o [1,2-a] qu i
noxalln 8-yl }carbonyl)-4-({(1R)-3 5

Exs I PR an%' R R VR YRS

Step A QfexElii’de?rﬂan[f,QL(ﬁﬁid&ﬁ-stﬂ}%ai;ﬂmﬁm oR)-3-
Preparation 1 by the conpound Preparat i on 20 The
then fol (ﬂmhalmppbldﬁtheonlssmnmgpﬁlyﬂpmeyl}amp)iae

i oxans. MEPpEARel By Hhn feRufdndbln-Sh i ace [

extracted with CH2C12 and the organic phases are
ined, dried.  over nmagnesium sul phate, filtered and

The.§ eeqwl“rpo?el% is FREARCds RHCOTdRS F%éhwéoqeéursmﬁ $tepdd Bf Example 1,
| 2/ MeOH) " t
eoGHATHL AORRRY Al R MR B2 120 Lo

uct
N-((3 [(4"-Chloro-[I, 1 blphenyl] 3-yl)nmet hyl ] -6-net hyl
zl 13 4 4a 516 hexahyd ro-1H pyrazino [1,2-a] q
epie carbonyl’)-4- ({(1R)-3- 15

(di met hyl aggigno) -dk-fr ( pheeny! sukphanyl ) met hyl ] propyl } am no
-3-
Ca)culated 5749 5.27 9.35 7.14
Found 57.31 4.29 948 787

Example 34 :N—({(lOau)-Z-[(4'-Chloro-[1,l'-biphenyl]-2-yl)methyl]-1,2,3,4,10,103—
hexahydropyrazino[1,2-ajindol-8-yl}carbonyl)-4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride (=R or S)

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 18 and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzenesulphonamide.
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ni t robenzenesul phonam de The nitrogen in the 6 position
of the tricyclic noiety of the conpound of Step H of
Preparation 20 is deprotected using a 4N HO sol ution
in di oxane. After neutralisation, extraction and
purification, the resulting residue is subjected to an
al kyl ation reaction in the 2@9presence of nmethyl i odide
and K2CQ03. After treatnment with Li OH,

Elemanta' mignopnelpsiy 1, 1' -
bi phenyl ] -2-x!1) ngthyl 1;6-metphyl -2, 3, 4, 4a, 5, 6- hexahydr o-
1 H pyrazi %‘30(%4 1,2/‘{12] quﬁ%xal% e- 8-carboxylic acid is

Cattaicakched. They| ag.ber cg®ppourglgs? s subjected to the
procedure of Step A of Exanple 1 to obtain the title

Fb%%%pound. E&éﬁpng%Q :9.16 031
N-[((4aR)-3-{[2-(4-Chl orophenyl ) -5, 5-di net hyl -1 -cycl ohe
xen-1-yl]- 25 nethyl)

Exa@pl 35 M:(ﬂlﬁach)ewwmwobﬁwmmil1z-§r)a.1e qﬁp,h,lsm,ﬁo,ma-
yl)carbonyl]-4-({(1R)-2-(di nethyl amno -1-??J enyfsulph
anyl ) metWF‘}‘Yd‘@’tPHWZ}IE?ﬁlM]J®%8¥XthQMb§ﬂ Rode( de

bi shydr ' -0 is.as for.Step A of

Bcampl o TOrOg: CHon Mo BRASRTA Gpbilp Bbah B8 1,

t he conpléiriftharbmietlgpanhihoanl|BéhzeidsalFhunainidé bishydvdcKforile

DU o 9N ¥ 5 Cal culated 58.50 6.08 8.90 6. 79 Found

58. 06 5.87ZRITH 6.85 Exanple 40 : N [((4aR)-3-{

[ 2- (4- Chl or ophenyl ) -5, 5-di net hyl -1 -cycl ohexen-1-yl]-

met hyl }- 2, 3, 4, 4a, 5, 6- hexahydro-| H pyrazino [1, 2-a]
Thqqmqq@;lqrﬁ isgas for Step A of Example 1, replacing the compound of Preparation 1 by

thegh%)ﬁ%rﬁet{?ﬂz:o}r ) %_I%J{Aa%i@l_ 31_8(, 4_a1q8 ' Qgp%cllr?g | 21-_(%(_1[133-%t](%ﬂlynlaﬂsl}lfjllar%tl]no)-1-
[(plﬁrrr@tsxa!p}haﬂ?dnﬁéthﬁ(ijxﬁrbpm &hﬂ@;-@%ﬁ&i@&éﬁéhﬁb&&}éﬁ@@@e%@@' @-3_(4_
or e

honam de i sth rochl ori de The procedure is as
mom%e?mﬁ%ér{ﬁﬂ@n:i sulphanyhknaieylirepyd mpoent [ Gfi flRrepathat)swphdnyl]-

berB¥neshiinf und of Preparation 23, and replacing
er s R AR o, Pyt o) - 1-

Elemental microanalysis :

%C %H %N %S
Calculated 53.77 4.81 6.82 936
Found 53.63 4.82 7.28  8.79

Example 36 : N-({3-[(4'-Chloro-[1,1'-biphenyl]-3-yl)methyl]-5-0x0-2,3,4,4a,5,6-
hexahydro-1H-pyrazino [1,2-a]quinoxalin-8-yl} carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-

nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 21. There then follows a deprotection step wherein the
residue already isolated is dissolved in a 4N HCI solution in dioxane. After neutralisation,

the aqueous phase is extracted with CH,Cl, and the organic phases are combined, dried
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[ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3- ni t r obenzenesu
| phonam de by 4-({(1R)-3-(4 15 .
nor phol i nyl') - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am no) - 3
-[(trifluoronethyl)sul phonyl]- benzenesul phonam de.
El emental mcroanalysis : % %1 %N % Cal cul ated 54. 82
5.54 6.52 8.96 20 Found 54 86 5.13 6.67 8.45 Exanpl e
41
OVeQINRgNESADY) spldte) - f{ltereth gt opriventydtyd. STHs- whuttnh ydsiduedy phutified by

b sy Bl colufp ol e ndetii Brgeld Bredheghproduct
olinyl)-1-[(ph enylsyltr)hanyl)rrﬂ]h?/l)]-l A .
' -3-J(t rome su on
Exbunidotich aﬁa[hiwzéls,lﬁsx?@mu%mmg@uez,:{,ﬂsacﬁits-mxahydm-
-72- Th j f of. 0 )
- ept aci nataEEAs 2 nalo dfin g Alerni A Wk
conpound(dahefliykpaina)-i (phiaylsalihaa$PheaiyNpropyl}amino)-3-
4- ({(1R) - 3- (di net hyl am no) -1 - _ _
[ ( pheny| QifobgazamestHRhoRAMIdE Y| } ani no) - 3- ni t r obenzenesu
| phonam de by 4-({(1R)-3-(4- norpholinyl)-1-
[ (phenyl sul pbanyl ) net hyl ] propyl } am no)-3 - o
Th¢ procediire or nfet Biep)A sfiEpinaplgl 1] répldvnyzihe esubphenet Megiation 1 by

El ement al mjcroapal ysis,: % %] %N % Cal cul ated 54. 41
the gEjpcng jofoPigaraiigh, Al %@?’@6&?@?1{{8\1‘?"5@ deprateqitprsigppylerein the
residide alread%)lsolated is dissolved in a 4N HCI solut10§/1 rlrll gilol rrlFé tIAT%/eIr }11_e\it’1ra§1’sat10n,

N[ ((4aR) -3-{[ 4-(4-Cnhl orophenyl)-3-p
the pqueous, hast isxexinadied -viikh EFh:Ehi and the o2gamc phases are combined, dried

et I UTE T ——

chramhtog)apBy onérdd Yhercotnes (CRITIYMECE tbidl HeRaPE@Ed HBduct.

Example 38 : N-({3-[(4'-Chlero-[1,1'-biphenyl]-3-yl)methyl]-6-methyl-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quin oxalin-8-yl}carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide

The nitrogen in the 6 position of the tricyclic moiety of the compound of Step H of
Preparation 20 is deprotected using a 4N HCI solution in dioxane. After neutralisation,
extraction and purification, the resulting residue is subjected to an alkylation reaction in the
presence of methyl iodide and K,CO;. After treatment with LiOH, 3-[(4'-chloro-[1,1'-
biphenyl]-2-yl)methy1]-6—1nethyl-2,3,4,4a,5,6-hexahydro—lH-pyrazino[l,2-a]quinoxaline-

8-carboxylic acid is obtained. The latter compound is subjected to the procedure of Step A

of Example 1 to obtain the title compound.

Example 39 : N—[((4aR)-3-{[2-(4—Chlorophenyl)-S,S-dimethyl-l-cyclohexen-l-yl]-
methyl}-2,3,4,43,5,6-hexahydro-lH-pyrazino[1,2-a]quinolin-8—
yl)carbonyl] -4-({(1R)-2-(dimethylamino)-1-[(phenylsulphanyl)methyl]-

ethyl}amino)-3-nitrobenzenesulphonamide bishydrochloride
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The procedure is as for Step A of Exanple 1, replacing
t he compound of Preparation 1 by 15 the conpound of
Preparation 25. Elenmental microanalysis : % %1 %N %6
Cal cul ated 54.37 5.20 10.32 6.75 Found 54.70 5.12
10.35 6. 71 20 Exanple 43 :

N[((4aR)-3-{[2-(4- Chloropheﬂy'l) 3pyr|dyl]methyl} 2,3,
4, 4a, 5, 6- hexahyd ro-1H pyrazino [1, 2-a]

qui nol i n- 8-yl )carbonyl]-4-({(1R)-3-

ol SRS APk A CPRSDN B DU BERILL 1 SPYLL 2 1 oy

thefoompsmﬁpoﬂﬂf’reﬁarﬁmﬁmﬂ.e 1, replacing the conpound of
Preparation 1 by 25 the conpound of Preparation 26.

-73- Exanpl e 44:

Ele%'z‘eﬁqkz((%ﬁﬁ};aﬁalﬂlﬁ (4- Chl or ophenyl ) - 2- pyrl dyl ] methyl }-2, 3,
, 4a, 5, b hexanydro-| H pyrazi no [1, 2-a] qU| nolin-8-yl)

ca rbonyl 1%-@- ({%IR) - 3¢ N di iwes hyl am no) - 1- [ (ph

nyl syl pha me [ ] propyl} amno) 3-
Ca ﬁ?hﬁ?ﬂenzeﬂ%&% ;ﬁn@% ‘%I%(PS e procedure is as for Step
Foihof Exanpigpd. 4.epl ag ng thegsconpound of Preparation 1

by the conpound of Preparati on 27. Exanpl e 45:
N-[ ((4aR) - 3-{[3-(4-Chl orophenyl) - 4-pyridyl]nethyl}-2,3,

Exdinbl a0 BRI O Chlobboiin Das 5 timeghb-cyelohexen-i-yi)-

(di met hyh 0,3, 4:4h(SM hexahydro-1H- 12- N
enyl sul phgﬂr[f_\"}/ln) net hy prg)éayl }g?n no Svyrazmo[ a]quinolin-8

ni trobe nﬂkne‘s@ﬂh@ﬁﬁhﬁhé—@ﬁmmohnﬂmﬂd(plmngkuipﬂranﬁ)mtlﬁd]-
of Exa C thec aralon 1
by the coﬁ%lg 08%' ‘é‘}‘}gf‘} qulg{lgugflgoe phonamlde

N- ({(4aFR)lsli%ﬁ({r()élﬂ&fmao-4' - chl or o- [1 1' - bi phenyl ] 2-yl)me
thyl]-

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 23, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
mprpholinyl)- 1-[(phenylsulphanyl)methyl]propyl} amino)-3- [(trifluoromethyl)sulphonyl]-

benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 54.82 5.54 6.52 8.96
Found 54.56 5.13 6.67 845

Example 41 : N-[((10aB)-2-{[2-(4-Chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-
yljmethyl}-1,2,3,4,10,10a-hexahydropyrazino[1,2-a]indol-8-yl)-
carbonyl]-4-({(1R)-3-(4-morpholinyl)-1-[(phenylsulphanyl)methyl]-
propyl}amino)-3-[(trifluoromethyl)sulphonyl]benzenesulphonamide
bishydrochloride (B=S or R)



10

15

20

25

2,3,4,4a,5, 6-hexahydro-| H pyrazino [1, 2-a]

gui nol i n-8-yl }carbonyl)-4 15

({(1R) - 3- (di et hyl am no) - 1-[ (phenyl sul phanyl ) met hyl ] pro

pyl } am no) - 3- ni trobenzenesul phonami de tri hydrochl ori de

The procedure is as for Step A of Exanple 1, replacing

t he conpound of Preparatiormr L2 by the conpound of

Preparation 29. There then follows a deprotection step
Thehecedure dshas for Stepddof Ekampldyl, mﬂngaﬂhelcsn@omﬁbd)Madparau@l 1 by

4 lu in. dio After neutr tion,
the, rl}eo H%(ﬁ) lljlggus p(r?:i grationg Xﬂﬁr’ adPd IWI?%HW%I{Q%S&@FH%&YIEWIHO) 1-
(pmsrgrasm;maﬂmﬁaﬁygp@pgz@M%,nlﬂéb&&en Eﬁoﬂéﬁﬁ&?%wm ({(1R)-3-(4-

uI hate tered and concentr at ed e resulti
1H}Zﬂé r[ép 1Sflipé@F1}’é)9?neﬂ®H]mm1}:ﬂ3maph$-[@mﬂmoramsthlyl)sdphonyl]
mr% g‘l%;gl(&p/ MeOH) to yield the expected product.
P m croanalysis : % % 9N %6 25 Cal cul ated
54. 83 5.33 10.17 6.65 Found 54.97 5.25 10.07 6.62 -74-
|l e 47:
Lle argl (Ami nonet hyl )-4' -chloro-[], 1' - bi phenyl ]
- 2- yI]rret da 2, 4a,5; 6- hexahydr o- IH-pyraZ|no
[1, 2-a] qz%&n%l [ né%é#yl )/62; bony ]-4-
Calcfilatdd) - 3- (IH. #iet hS/%léam roj - 1- [Agshenyl sul phanyl ) met hyl ]
pyl } a 0 zenesul phonam de
FO’? hydrochﬁ’p‘%q desg) &I'J%focédﬂre is as for Step A of
Exanpl e 1, replacing the conpound of Preparation 1 by
t he conpound of Preparation 30. There then follows a
__ﬂep!aecﬁbcf\ﬁ-kﬁfﬂa&)ép{[M@Céhloraphenyl)éthbﬂ]aiétbﬂw ,3,4,ah 8l6ed
is disso

neutral i é‘é’ﬁ 8’9"’ {égyrg'lalci'lé’&ﬁg E‘h‘ﬂggl"i" 'yilwmgd‘ﬁ\fi\it(ﬂﬁ)‘z'
O2. C12 @nhetia @it koW SRS DRRTRYINERy D fHhifed.3-

over nagnesi um sul pha filtered and concentrate The
resul ti nQltffé@lnawsthpmmideetdlhyﬂrmﬂllmhde)rrat ogr aphy over
a silica colum (CH2C12/ MeOH) to yield the expected
product. Elenental mcroanalysis :

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

H_

be

the compound of Preparation 25.

Elemental microanalysis :

%C %H %N %S
Calculated 54.37  5.20 10.32 6.75
Found 54.70 512 1035 6.71

Example 43 : N-[((4aR)-3-{[2-(4-Chlorophenyl)-3-pyridyl|methyl}-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 26.
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% 9 9N ¥ Cal cul ated 55,27 5,46 10,03 6,56 Found
55,98 5,55 9,82 6,31 15 Exanple 48 :

N[ ((4aR)-3-{[ 3" -Fluoro-4'-chloro-[1, 1'-bi phenyl]-2-yl]
met hyl }- 2, 3, 4, 4a, 5, 6- hexahydr o- 1H pyrazi no [1, 2-a]

qui nol i n- 8- yl)carbonyl] 4-

({(1R) - 3- (dlnethylan1no) 1- [?phenylsulphanyl)nethyl]pro
pyI an1no) - _ni trobenzenesul phonani de blshﬁdrochlorlde

é%&(lﬁ‘lﬁtlf)r%{Bs(4f6h105vléfﬁnal)t¥f1)ﬂsléﬂbnef -%éﬁlﬂaeﬁ og

the co f cOo u
Pr epar a el‘igﬁ%% lél S'Q ‘lwﬁ‘r#qg%oz}lln g??-?;gcarbon%% '%ZS
Cal cul a(ﬂﬁﬂeﬁ§la&ﬁln5) Z-Q(pﬂleﬁ?lsﬁlpﬁgnylﬁmﬁlﬁ'l poopd} dmix@)-3- 08
6.55 -75- Exanple 4
N[ (( 4dR§r0§¢'{{eAve$@'awlﬂer bi phenyl ]-2-yl ] met hyl }-2, 3
,4,4a,5, 6 hexahydro-1H pyrazi no
[1 2-a] qui nolin-8-yl)carbonyl]-4-({(1R)- 3-
The( o eliteyis aﬂfm@teﬁA[ ¢OfpBxammple § piephaing|theredthydundrodPrégagation 1 by
|tro esulphonan1de bi shydrochl oride 5

the?WBP%Féég Hﬂ@“i for Step A of Exanple 1, replacing

t he conpound of Preparation | by the conmpound of
Preparation 32. Elenental mcroanalysis : % %1 %N %5

Examaple 45 ate((6R)8% { B-@7Chlorgshenylot-phidApmethy§o2,38,4,5,6-
10. 86

(4 (o Breayryipalt - YD sashopyilsg 03
2, 3, 4 4(%11513yP'rhﬁﬁ(lﬂh)@f[ﬁ)h]eﬂyﬂﬁﬁﬂﬁhmm[eﬁlyﬂpﬂ)pyl}ammo)—3-

qU|noI|n 8-yl ) carbonyl]
nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 28.

Example 46 : N-({(4aR)-3-[(4-Amino-4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-
({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide trihydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 29. There then follows a deprotection step wherein the
residue already isolated is dissolved in a 4N HCI solution in dioxane. After neutralisation,
the aqueous phase is extracted with CH,Cl, and the organic phases are combined, dried
over magnesium sulphate, filtered and concentrated. The resulting residue is purified by

chromatography over a silica column (CH,Cl,/MeOH) to yield the expected product.

Elemental microanalysis :

%C %H %N %S
Calculated 5483 5.33 10.17  6.65
Found 54.97  5.25 10.07 6.62
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({(1R) - 3-(di et hyl am no) - 1- [ ( phenyl sul ph

anyl ) net hyl ] propyl } am no) - 3- ni trobenzenesul phonam de
bi shydrochl ori de 15 The procedure is as for Step A of
Exanpl e 1, replacing the conpound of Preparation 1 by

t he conpound of Preparation;33. Elenmental m croanalysis
D UC 9 9N %65 Calculated 57.14 5.22 8.88 6.78 20
Found 57.72 5.10 8.83 6.34 Exarrpl e 51 :

N[((4aS, R -3-{[4" -(Trifluoronmethyl)-[1,1" -bi phenyl]-2-

h woinBi 1 o ' ; _
Exaﬂ}iwﬁ% .?\H@%)%ﬁ[ﬁﬁ(%@l ]ﬁl_n%_ﬁmﬁx'daﬁ Yoy DB L2y A et bhyl)
({ I( }1R) m,QﬂhﬁEﬁ-h?X@Uﬂrm)Hip;[l(aphl@hyI-squjhdhyBayﬂr)gatMnyﬂ|=4;-
a Nl enze or oaget al e
Py SRR S S PO T P bR syt R R S -3
net hyl l{.ﬁaﬁznz%néaﬂpﬂ@a%lﬁe T N ) O wls

pyrazi no[ 1, 2- a] qui hol i ne- 8- car boxyl ate (Step A of
Preparat| on 23) by the m xture nethyl

The %cegu aI% 6‘%;@‘? a%i’(glyxarr é/ ? r%pjragpg%%%%%ﬁg%ﬁad%g%@%ﬂ%h 1 by
the ngfound of Preparation 30. There then follows a deprotection step wherein the

(4aR)-3-[2-(1, 3- Benzodi oxal - %/ ) benzyl]-2,3,4,4a,5
re51d1gz Hesedhyaplased @Fqllw]:\@g,nﬁé 4N HCl1 solu ion in dioxane. After neutralisation,

the ([e}sh ﬁ%u?lpﬂhgenﬁléxﬂa&ea lv}lﬁla@ﬁoélg | sha4nd {)ﬁgltg)c' ﬁfagg' 4rE tcmﬂbﬂiyd,n dried
over b{aghésmdh sulpbben illtgred tang | Jopcaympteda fha oysuBing tesidbe I'[EZpllmiﬁed by

phonam de bISh d och T roc e is
chr@%tagrAplar Ot &Y foa cplur Wﬁ’& Eﬁ@ee aﬂ%ﬁcg{f}ﬁ FrpReted prodict.
Preparation 1 by 10 the conpound of Preparation 34.

El enental microanalysis : % %1 %N %% Cal cul ated 58. 62
Eletsed(d@l Bickar@ 8¢ -

%C %H %N %S
Calculated 55,27 5,46 10,03 6,56
Found 55,98 5,55 982 6,31

Example 48 : N-[((4aR)-3-{[3’-Fluoro-4'-chloro-[1,1'-biphenyl]-2-yljmethyl}-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-
({(1R)-3~(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 31.

Elemental microanalysis :

%C %H %N %S
Calculated 56.80 520 9.03 6.89
Found 56.06 520 9.08  6.55
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Found 58.76 5.25 9.19 6.83 15 Exanple 53 :
N-({(4aS, R -3-[2-(1, 3-Benzodi oxol - yI)benzyI]-2 3,4, 4a
, b, 6- bexahydro- 1H pyrazino [1, 2-a]

qui nol i n- 8-yl }car bonyl - 4-{[ 2- (phenylsulphanyl)ethyl]

anm no}) - 3- ni trobenzenesul phesnam de trifl uoroacetate The
procedure is as for Exanple 52, replacing nethyl

ol Exataslecsd s KR A ARt B ooyl 2ol metpgl 243, 41a.5.6-

Pr epar 1]-4-({(1LR)-3-
(4ag R?I%ngd}%ﬁgb ?y}%gﬁg ﬂ?glﬁhgg?ﬁﬁg?y] 2- (é{lﬁ qal nol
i ne- 8- ddithethylamiso)- Bt{@enyl@ﬁlphaeqdémathyﬂnrqul}mmh& ng

o 1 obeNOBREHR SRS eGr R S ARjotiae
4- ({(1R) - 3-(di net hyl am no) - 1- [ (phenyl
The;%phalp%gzaggér% %&m} phaiePgeing thesrmppend of Preparation 1 by

0/&:%4 WN % Cal cul ated 55.64 4.38
the‘%‘.“ﬁp‘g‘.%%’f-@éf’?‘rﬁi’é’u 4 55.42 4.37 7.35 6.87 Exanple 54:

N-{[ (4aR) - 3- Benzhydryl - 2, 3, 4, 4a, 5, 6- hexahydr o- ] H pyr azi
no[ 1, 2- a] )
Elewentabmicsoq@alysiscar bony| } - 4- ({(1R) 3- (di net hyl ani no) - 1- [ (

phenyl - sulghany) yret iy
am no) - 3- njlltrobenzenesur]] honam de 5 The procedure is as

Caledntedt ep A%S6 E>5a4‘7p| e]ﬂ)86r eplléci ng t he conpound of

Preparati g by, of Preparation 35.
Foupdenent al 5:2&‘{90 ys@%{gp n@ﬁ-l N %6 Cal cul ated 65, 65

6,01 10,44 7,97 10 Found 64,63 5,91 10,11 7,81 Exanple
55 :

M@aIi’)’*{({“f[&)—&{Mﬁéﬂqumﬁhxl)dlAérbiiﬂ@llﬁﬂﬂaﬂimp@ﬂ}ﬂ p
étr ﬁ;: 2(n)#,%,g)z{alf%%g%cgﬁiﬁrg:l%%y)aczﬁnrotff an]llulnoflg (SI}EBcagf)&gllm
({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 33.

Elemental microanalysis :

%C %BH %N %S
Calculated 57.14  5.22 888  6.78
Found 57.72 510 8.83 6.34

Example 51 : N-[((4aS,R)-3-{[4'-(Trifluoromethyl)-[1,1'-biphenyl]-2-yl|methyl}-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-
({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide trifluoroacetate
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sul phanyl ) net hyl ] propyl } a
m no) - 3- ni t robenzenesul phonam de bi shydrochl o ride 15
The conpound obtained in Step A of Preparation 31 is
subjected to the procedure of Step N of Preparation
17. The resulting product |s76t hen subj ected to the
procedure of Step A of Exanple 1. Elenental
m croanalysis % %1 9% %6 20 Cal cul ated 51. 82
Theyprpgeduro 45 as-#rfgamplg 30greplacpgamethybfakyg.3 Asﬁaaﬁﬁrl@xéwdro 1H-

yr%kyllrléa l%gq@f\ g.né-%acgl ng?flﬁﬁen@%ﬁ f\g"f%%%a‘%?‘]‘& (WQXQQ&I!: |ﬁllethyl

(4af ,hrerBy4,4ab PHaxghydro1yl-pyrazino[1,2-a]quinoline-8-carboxylate (Step H of

am %% 3- ni trobenzenesul phonam de hydrochl oride 5 The
Prepargtiqtil} e is as for Exanple 55, replacing methyl

(4aR) -2, 3, 4, 4a, 5, 6- hexahydro- | H

pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxyl ate (Step A of
_ﬂphé?ﬁt]i\’d{ﬂﬂﬂ) 3H2-(1 3B enizadioxel-Spl)bynzyl]-2,3,4,4a,5,6-hexahydro-

(4aS R :2, 3 4 4a 5 6-hex H nol,
o 5. LA R L Sy s e AR Y- CifteMigpiino)-
4-{[ 2- (M@Mﬁﬁl’dh?ﬂﬂﬁ}ﬂbﬂl@ﬂﬁﬂb}ﬁfﬂ}zﬂﬂhg)- -nitrobenzenesulphonamide
ni tr obenzenesul phonam de i nstead of
4- ({(1R|?1813yqldl|c el arni no)-1- 10
[ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3- ni t r obenzenesu
| phonam de. El enmental microanalysis : % %1 YN %6
Thé pdocedvas &chsHdr B2p4A DOEQarkiple8, 2plachpiihe codipSundofd8efarSdon 1 by
8.47 15 Exan'ple 57
the Qopppundgf Pyeparationdl or 0- [ 1, 1' - bi pheny! ] - 2-yl ) met hyl | - 2,
3,4, 4a,5, 6- hexahydro-| H pyrazi no
[1, 2-a] qui nol i n-8-yl}carbonyl)-4-({(1R)-3-(4-
Elemental microanalysis :

% C % H % N %S
Calculated 58.62 547 912 6.96
Found 58.76 5.25 9.19 6.83

Example 53 : N-({(4aS,R)-3-[2-(1,3-Benzodioxol-5-yl)benzyl]-2,3,4,4a,5,6-hexahydro-
1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl-4-{[2-(phenylsulphanyl)ethyl]-

amino})-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 52, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinoline-8-carboxylate (Step A of Preparation 23) by the mixture methyl
(4aS,R)-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinoline-8-carboxylate (Step H of
Preparation 1), and using 4-{[2-(phenylsulphanyl)ethylJamino} 3-
nitrobenzenesulphonamide instead of 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide.

Elemental microanalysis :
% C % H %N %S
Calculated 55.64 4.38 7.4 6.78
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20

m or phol i nyl ) - 1- [ (phenyl sul phanyl ) et hyl ] propyl }am n

0) - 3- nitrobenzenesul phonam de bi shydrochl ori de The

procedure is as for Step A of Exanple 1, replacing the

conmpound of Preparation 1 by 20 the conpound of

Preparation 13, and repl aci ng,

4- ({(1R) - 3- (di net hyl am no) -1-

henylsul hanyl ) met h pro I}an1no) 3-ni trobenzenesu

F"Wﬁfgonam de5 92 4- ‘(%Z 1R))l

nmor phol i nyl ) - 1- [(phenylsulphanyl)nethyl]propyl}

am no) - 3-ni t robenzenesul phonam de. El enent al
ExainplecBinaNy(§(4a R)-3 Werliiy 49Y1 23,4,35, s@h@uhs\aﬁmmpﬁ%zéog

8.81 6.72 _Found 57.11 5.06 8.48 7.46 -79- Exa 8:

N- ( { ( 428 gjnolior-$-x1]cambronyB-4-6{(1R)- ?tr((bﬂ@ﬁl}')ﬂilmmq)’rl)-[fphtwli

OI | n 84§]‘ ?C arb %@P?ﬁﬁﬁ’ {Yt}?@x@g%-hlﬂrgbénzbnesu]ph%namlde

orphollnyl) 1- [ (phenyl sul phanyl ) net hyl ] propyl } ani no) - 3-
ni trobenzene é hona de blshydrochlorlde 5 The

Th?)P‘iS’E% FE E}S o4 X3ppls 157eplacun the cagpawidhgf Preparation 1 by
the C8ABdurkt & Ple atﬁm_(igfexahydr o-1 H

pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxyl ate (Step A of
Preparation 23) by the m xture nethyl
Ele‘neaz% R 2 314 4a, 5, 6- hexahydr o- | H pyrazi no[ 1, 2- a] qui nol
Ste (Step H of Preparation 1). El enental
m cr oanal v 104%C %9, N Y845 Cal cul ated 57.89 5. 39
81 6.72 Found 57.38 5.22 8.80 6.57 Exanple
Calsglamd({ma@é% [qau CHl0c#90- [72971" - bi phenyl ] - 2-yl ) met hy ]

3, 4, 4a, hy I.0-,1H-pyrazi no
F"”ﬁfz a]qu.‘%’o | - y|}g’£?1t§ony7lro] 4-({(1R)-3-(4- 15

nmor phol i nyl ) - 1-[ (phenyl sul phanyl ) met hyl ] propyl } am no) - 3
Example 55 : N-[((4aR)-3-{2-Bromobenzyl}-2,3,4,4a,5,6-hexahydre-1H-pyrazino[1,2-
a]quinolin-8-yl)carbonyl]-4-({(1R)-3-(dimethylamino)-1-[(phenyl-
sulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
bishydrochloride

The compound obtained in Step A of Preparation 31 is subjected to the procedure of Step
N of Preparation 17. The resulting product is then subjected to the procedure of Step A of
Example 1.

Elemental microanalysis :

%C %H %N %S
Calculated 51.82 515 9.54 7.28
Found 51.33 514 9.66 7.08
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[(trifluoronethyl)sul phonyl ] benzenesul phonam de

bi shydrochl ori de The procedure is as for Step A of

Exanpl e 1, replacing the compound of Preparation 1 by

the conpound of Preparation 13, and replacing

4- ({(1R) - 3- (di et hyl am no) - 17

[(phenyl sul phanyl ) nmet hyl ] pro |§y1 }am no) - 3-ni t robenzenesu
phonam de %’eR 3-(4 20

_mp_hﬁﬂ.q IN;{(GM.S_J{){-”p meabmﬂyz,;,mm }lrjmlzmih} agd-no) 3
f Ssu onam de
EI (e:nrelnt gyp &n'jir géﬁ%‘l%%g %nyl}é ﬁﬁg/@ Cgl cul at ed
53020 Ei(;ﬂﬁnﬁlsﬁﬂah&nﬁﬂeth?ﬂalﬁﬁw)@ -BifrobbndeneSulphdparfide0
60: I-\I-({?ﬂ chdorisle] (4' - Chl oro-[ 1, 1' - bi phenyl] 2-y1) net hy
1]1-2,3,4,4a,5,6 hexahydro-lH py razin o [1, 2-3]
qui nol i n- 8-yl }carbonyl )-4-({(1S)-3-(4-
Therpraebdire iy 49 fdr- E)(apii;ﬂa Y5 s tdpieatpy et (MaR)-Rr3nYd.5 @iﬂe&@})y(ﬁo 1H-

S TR LA I R Sl M ——
(4a85813)3, 4?435%1463@@&0!1%%32&59%'{; u nohne—g- boxxlate (Step H of

pyra2|no[1 2-a] qui nol 1 ne-8-c
Prepprapien at i od),23) bgnd he nmisibgir e rrelt-{[er(phenylsulphanyl)ethyl]ammo}3—

B TN R S A

I St | -
[@ﬁ@gﬁﬁgjﬁ@ﬂgmﬁﬁdﬁ%ﬁ?g& AmEREREEbBAYEnes hpil&faﬁﬂéie’

am no)-3-[(trifluoronet hyI ) sul phonyl ] benzenesrr| phonam

Elejfe OGS o phol i nyl ) - 1- [ ( phenyl sul phanyl ) et hyl ] p
ropyl }am n%)CS NestH obegaeneg4sul phonam de. El enent al
naIyS|s U %1 N %6 Cal cul ated 57.89 5.39 8.81
Cag]l“% 15 Rt 57269 -2 950% 6. 54

Found 5292 448 884 847

Example 57 : N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 57.89 539 8461 6.72
Found 57.11  5.06  8.48 7.46
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Exanpl e
61:N-({(4aR)-3-[(4'-Chloro-[I|,I"-biphenyl]-2-yl)nethyl]
-2,3,4,4a,5, 6- hexahyd ro-1H pyrazino [1, 2-a]

qui nol i n- 8-yl }carbonyl)-4-({(1R)-3-(4- nethyl-1-pipe
razi nyl)-1-[ (phenyl sul phanyl thyl] propyl} am no)-3-
ni tr obenzenesul phonam de bishydrochl ori de 20 The
procedure is as for Step A of Exanple 1, replacing the

N (45 eDad-Hitl -6l arobiy, 1' Higheny Hb e tiyl]-2,3,4,42,5,6-

Pr epar ati d replacing . .

4 (?( 1R§1§§{h(yéil§%?ﬁwgaﬁf’ oif,_bfﬁqumolm-s-yl}carbonyl)-4-({(1R)-3-(4_

[ ( pheny nsirphbkig)-1 e HOAY isaTphany G Apr-ep i 2Bzenesu

| phonam de bym?}({rr?jl?) - z-_ fm ¥ gpﬁ}élﬁﬁka%

met hyl - Pltﬁ?%@?&%sﬁfﬂh)ﬂﬂimﬁ phishydreghlonhiday| ) met hyl ] pr opyl

} am no)-3-nitrobenzene sul phonam de. 25 Exanple

62: N-({(4aR)-3-[(4' -Chloro-[1,1" - bi phenyl]-2-yl)met hyl]
The pr&edyrdds s Gor Example 57, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1H-

hexa@y ro-1 H.pyrazino[l, 2-al] quinoli n-8-_y|§ _
PY1IRZ4Ing r@ﬁf@l&lﬁ)&!@%i%)@_ﬂ}bogﬁy afe @Cp A of Preparation 23) by the mixture methyl
4281 Roex.3 Ayh 5-6- Iz AW 9. 1 preo L N0)e, 3-
e o R P PRI SRR AT 1 of
Prepgragignior Step A of Exanple 1, replacing the conmpound

of Preparation 1 by the conpound of Preparation 13,

and replacing 4-({(1R) -3-(di methylam no)-1- 5
Elepiephe mybrouhdaiany| ) met hyl | propyl } am no) - 3- ni t r obenzenesu

| phonam de t{a( 4- (Ef%lR) -3-(1

pi peri dyl Y%K [ (plidhyl galphar?gf ) net hyl ] propyl }

] - 3- nj be ne ho j de. El enent al

C"%mé‘?égi)anal yjs,%éé): H87 41 981 o8 -l cul ated 59. 27 5. 61 8. 82
Fond73 10 Fousel 59223 YL 8.6767 6. 78 Exanpl e

63: N-({(4aS,R) -3-[(4'-Chloro-[1, 1" -bi phenyl ]-2-yl)nethy

11-2,3,4,4a,5, 6- hexahydro-1H pyrazino [1, 2-a]

. .. - @3 C | - . A -2-(1-
E N R SNl 541050
m no) - 3hexahydobtHzeyrasinb fhbaRmitaibsimearsy)- LER)-3-4-
morpholinyl)-l-[(phenylsulphanyl)methyl]propyl}amin0)-3-

[(trifluoromethyl)sulphonyl]benzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3- [(trifluoromethyl)sulphonyl]-

benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 54.20 4.94 6.72 924
Found 5431 458 675 890
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15 The procedure is as for Exanple 62, replacing nethyl

(4aR) - 2, 3, 4, 4a, 5, 6- hexahydr o-| H

pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxyl ate (Step A of

Preparation 23) by the mxture nethyl (4aS,

R -2, 3, 4, 4a, 5, 6- hexahydr o- oot pyrazino[ 1, 2-a]

qui noI | ne 8- car boxyl ate (Step H of Prepar ation 1).

Ele m croanal y € %1 9N %6 Cal cul at ed
6(1(48554@ %[(43Chhwar{aa15 pindisnyl| 2y RmsthyH:59,4,4a.5,6-

Exan'pl e - - -
64 N ({l(uzlxaalsly% o- 1H lz)z'am&gp 2 a](%uinohn yl cgﬁlil nJyl) =4- 98399% ﬁ4
11-2, 3, m,oltpl;l(ﬂuﬁfl) lmhyylsuiplh-h]d)maiwl]propyl}ammo) 3-
[1,2-a]quinolin carp ({£(15)-3-(1- 25

pi peri d@#‘joﬂ’f“ﬁ“ﬁﬁ'é%% Hﬁ%iﬁm‘m%’ﬁbr opyl }ani no) - 3

ni tr obenzenesul phonam de bi shydrochl ori de -82- The

procedure is as for Exanple 63, replacing
Thezl,p(c{c@m igag forpipenle ypP) teplacmg methyl (4aR)-2 3 4 4a 5,6-hexahydro-1H-

pyr%élﬁgﬁ -1 um%i}gz}é(c%r@%hl}ég (%Jie_pp Xl Jﬁm rep arc)itl tlﬁg %)e( ?g l1'{1ethyl

(4apiRpar3, 4‘,3”1 ¥ 6%&6@&&)&@%@@6‘&'j-lgﬁtlﬁ%h]l@@fbﬁbﬂo}(ylate (Step H of

am no) - 3- nltrobenzenesupghonam El enment al
Preppigtigianal yoi s : ®dyC ogspiaings  C4Hd (MRt d-morppligyly1-[(phenyl-

sul@gﬁﬁ)l?lrt}\ig&f %gf}?l Zr?o) (glrfgl%r(%n%ﬁylgs'uy%o%]ﬁ?@néenelsbﬂﬁe?ml? by

4- ({(2SB344-ﬁa1rﬁh(ﬁmybe]Xﬁblydfydbulﬂﬁa@yiblﬁathﬂ(}px{oﬁyl?alﬁho) 3-nitrobenzene-
ui nol i n-8-yl }carbonyl )-4-({(I R -3-(1-
sul ’6‘I1 %i nyl ) - 1- [ (phenyl sul phanyl ) met hyI ] propyl } ani no) -
3 ni trobenzenesul phonam de bi shydrochl ori de The
procedure is as for Step A of Exanple 1, replacing the

Ele wtoafalBiepar ation 1 by the conpound of
Preparatiop 13, re, CIQ
4- ({(1R) - 3&(‘% m?%laﬂglz]\ﬁ

Calculated 57.89 539 881 6.72

Found 57.69 5.32  9.05 6.54

Example 61: N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(4-
methyl-1-piperazinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
methyl-1-piperazinyl)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzene-

sulphonamide.

Example 62:N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(1-
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[ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3- ni t r obenzenesu
| phonam de by 4-({(IR)-3-(1 15

pyrrolidinyl)-1-[(phenyl sul phanyl) et hyl ] propyl } am no) -
3-ni trobenzenesul phonam de. El enental mcroanalysis :
% W 9N % Calculated 58.83 5.48 8.96 6.83 Found
58.53 5.04 8.81 6.60 20 Exanple

66: N- ({ (4aR) - 3- &; -Chloro-[I,1"-bi phenyl]-2-yl)nethyl ]
- 2, 3, 4, ppesidyD)-hi(phryyisephpnylymethyHpropyl}amino)-3-

1, 2- ' in-8-yllcarbonyl)-4- | R) - 3-(3, 6-
Eji hyd?!agwrwf?&%b‘iyﬂh}&;‘i‘ﬁ?‘-“%: %‘(S')Mkﬁgﬁi'i’mﬁﬁhanw yrethyl] p
ropyl }am no) - 3- nitrobenzenesul phonarr} de o A of
i sh hl ori d h d e 0
T e L b B e i Vcemape oibspbtion 1 by
thei ?C(%‘ll(&%%)ﬁ@ g'fb?g Pﬁ%{%ﬁa; Oz%\lrenpﬁ%)afakg f] ééjj‘iach‘?é] d 4[(? Plf]@-cj—{b%nethylamino)—l-
[(Phemytrainhasyilphpifbioppt hyldo)3eiibbeazbienipBortiniitde 8N eI eSY)-3-(1-

. | ph | de 4- ({(1R)-3-(3,6- , _
rirgfR G Earfu B it Risnyt-pivsbyraemesinioppmisey
'} am no)-3-nitrobenzene- sul phonam de. Exanple
67:N-({(4aR)-3-[(4' -Chloro-[I|,I"'-biphenyl]-2-yl)nethyl]
Elenpnmml miavaaralesis:
hexahydr o-4 H pyrgzi no[,.2-a] gyi nol i n- 8-yl } carbonyl) - 4-(
{(1R)_3_(14% $%r "0l e - al gy .
Cakzkpany| ) -35.21 phesy| su phanyg ysvet hyl | propyl } am no) - 3-
ni t robenzenesul phonan de bi shydrochl ori de The procedure
Foynd a5 for &h A B&ADI e @78 repl aci ng the conpound
of Preparation 1 by the conpound of Preparation 13,
and replacing 4-({(1R) -3-(di net hyl am no)-1- 10
Exarhpledidy Ne({(4aB a7)y3-J(#E Oy ro 1 APpiptasiy 1) 2-yIime iy ORS A a6
| phonan de_by 4-({(1R)-3-(1 ]
azepany ‘)X-a?y%'(‘b nByréginghlaZryiguinelin, B ybicapydnyl)-4-({(1R)-3-(1-

e PGP T8

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Example 62, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinoline-8-carboxylate (Step A of Preparation 23) by the mixture methyl
(4aS,R)-2,3,4,4a,5,6-hexahydro-lH—pyrazino[l,2-a]quinoline—8-carboxylate (Step H of

Preparation 1).

Elemental microanalysis :

%C %H %N %S
Calculated 59.27 5.61 8.82 6.73
Found 58.65 5.48 8.56  6.37

Example 64:N-({(4aS,R)-3-[(4'—Chloro-[1,l'-biphenyl]-2-yl)methyl]-2,3,4,43,5,6-
hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl}carbonyl)-4-({(15)-3-(1-
piperidyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride



10

15

20

25

Cal cul ated 59.65 5.74 8.70 6.64 15 Found 60.01 5.60
8.40 6. 39 Exanple .

68: N-({(4aR)-3-[(4' -Chloro-[I,1"-bi phenyl]-2-yl)nethyl ]
-2,3,4,4a,5,6- hexahydro-| H pyrazino [1, 2-a]

qui nol i n- 8-yl }carbonyl) - 4- ({éle) -3--

((1R, 5S) - 3-azabicyclo B

[3.1.0] hex-3-yl)-1-[(phenyl sul phanyl)m et hyl] -

propyl } am no) - 3- ni t r obenzenesul phonamni de

g, JUORT B B TER R bRl o
[(phmlmmnylmemm]ﬁropplamtnoqrs-rﬂlﬁob@aéha‘sﬁph@fahﬂae by 4-({(18)-3-(1-

(di met h
Plpfr(lé;héﬁ@ﬁms‘ﬁ%lﬁ% qﬂwllpmny&ﬂ;ﬂnl}la%mytr@ewenmbémmebu
| phonam de by 4-({(1R)-3- ((1 R 5S)-3 -azabicyclo
[3.1.0] hex-3 -yl)-1- [(phenyl sul phanyl) et hyl ] propyl
Elepmrriah aderdanalpiit r obenzenesul phonani dle i25 Eljeggnggl . a1
mcroanal ysi s : S, % 9N %6 - 84- Cal cul ate
8.84 6. 75y§ unMg’é 5% 17 %590 6. 43 Exanpl es 69 to 78
Calthiagdy f ol | povpar es ppt aigigsl by goupling the tricyclic
conpound described in Preparation 1 with the _
Fogsbr opr i at#®. @enzedesul$hvna @k conpound 5 according
to the procedure described in Step A of Exanple 1:
Exanpl e
ExﬁﬂpN‘dS{.K\"’@@aaR) 334" (éi]l'ogfu[Pﬂ‘Qb{piaeﬂyl] E'ﬁj?&‘migﬂ] 25 Y BREL DY
I']-2,3, 6- hexahydro- 1H pyr-azi no
qui nol |he?@hyﬂ!fQ:&HU@ﬁwgwﬂL%-(amumolm-S-yl}carbonyl) 4-({(1R)-3-(1-

Doty PREoham O (P n AR BTSN T bioo iy o oay
UN %S ﬁhi'oémiglgtredulﬁﬁoﬂaﬁnme_/lﬁsﬂyﬁ&lﬁoﬂae Found 58. 61
4.87 7.54 2.

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(1-
pyrrolidinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3 -nitrobenzenesulphonamide.

Elemental microanalysis :

%C %BH %N %S
Calculated 58.88 5.48 896  6.83
Found 5853 5.04 881 6.60

Example 66: N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-lH—pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-({(1R)-3-(3,6-
dihydro-1 (2H)-pyridyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-
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aS,R)-3-[(4"-Chloro-[1,1"-bi phenyl ]-2-yl)nethy
4a, 5, 6- hexahydro-]H pyrazino [1, 2-a]
qui 8-yl }carbonyl)-4-{ [2-(1-nethyl- 15
| H be m dazol - 2-yl) et hyl ] apj no} - 3- ni t robenzenesul phon
amde tristrifluoroacetate Blenental m croanal ysis :
uC 9% YN %S Cal culated 50.91 3.83 8.66 2.83 20 Found
[@B@Yisglllﬁla@jgl)lgethgl]progxl}gxfg%i%enitrobenzenesulphonamide by 4- ({(IR) 3 -(3,6-

T M AT AR L

sulphonaotiden- 8-yl } car bonyl) 4-{[ 2- (1H
benzi m dazol - 2-yl ) et hyl ] _ _ _
anmi no} - 3-ni t robenzenesul phonani de tristrifluoroacetate

Exallble 7 KRR L ST E Pipnby T By i I

72: N (4 bébaﬁyﬂjre-:BH[ ﬁﬂazﬂﬁ{l}l-@](iu'indlm—Blyﬂ}”tﬁﬁb/dﬂyl)z4-¥{(iﬂ)331ﬂ/-
11-2,3,4 ro 1H pyra

[1, 2-a] a{ﬁPﬁBY'i’)d @&% WF)PeAhxllpznpmammO) -3-

et hoxygitedben)etts RIpRB¥Amide bis ngochlorl e
et hyl } am no) - 3-ni t robenzenesu onam

trifluoroacetate El errent aI m croanal ysis 10 %C % 9N %S
Theg&lgggcga(é ?sd%s%r ggepék (3)% Examp eq ?e%lac[:m%u gcggpcg)&ndéléf%}regérg—t?on 1 by
the7j?col‘ﬂg)bglﬁcﬂ35f R)Pr%afe{nén Gl orgd [ Jephaciky PHRIN R)-32a%hdtiREYno)-1-
[(phenylsul phanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4- ({(lR) 3-(1-

Exa nple
70:N-({(4
11-2, 3,4,
olin
nzi

azepanyl)-1-[(phenylsulphanyl)methyl]propyl }amino)- -3-nitrobenzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 59.65 574 870  6.64
Found 60.01 5.60 8.40 6.39

Example 68:/V-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino [1,2-a]quinolin-8-ylI} carbonyl)-4-({(1R)-3--
((lR,SS)-3-azabicyclo[3.1.0]hex-3-yl)-l-[(phenylsulphanyl)methyl]-

propyl}amino)-3-nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-
(« 1R,5S)—3-azabicyclo[3.1.0]hex—3—yl)-1-[(phenylsulphanyl)methyl]propyl}amino)—3-

nitrobenzenesulphonamide.

Elemental microanalysis :

%C %H %N %S




10

15

20

h exahyd ro-1H pyrazino [1, 2-a]
qui nol i n- 8-yl } carbonyl)-4-{(1H 15 .
benzi m dazol - 2-yl) net hyl am no} - 3- ni t r obenzenesul phonan
de bistrifluoroacetate El enental m croanalysis : % %
9N % Cal cul ated 52.29 3. 77 .57 3.13 20 Found 52. 66
3.89 10.13 2.6 Exanple
4. N {(4 g; -Chloro-[1,1"-bi phenyl]-2-yl) nethy
Cbﬁ?l ¢ 6-9 xa S8 o- 16 %yra2|no
prgdz a]qU|§@§Jn § yl}q?bgonx%JS -({2-[(2 m
et hoxyphenyl sulp anyl .
am no) - 3-ni trobenzenesul phonan de hydrochl ori de - 86-
El ement al 'croanal sis : % %1 9N % Calculated 58.99
E"ﬁ“‘@‘g’e 8‘£ 6‘8 IChoflsrﬁaWs@reltham@Q lgy gouplimstle thieyepic eompound

des%?fb@h (1ﬁ(l4?e§aﬁ¢}m§1 h(&’lﬂlq?ll Oilﬁ)l‘t)ﬁl'l;te Blalpz%lelg ll]Jhona¥mzie con}i)ound
acmdragyd rthﬁ pmpqrmaezdasa[nne&nﬁstqp iAnef Exumply 1}

carbonyl )-4-({2-[(2- pyridyl)sul phanyl|ethyl}
am no) - 3-ni t robenzenesul phonani de hydrochl ori de

Exin@regy Y.&ihforo-[3Q" 8. YRy 3l Ak 6.
—Tgre—x 4, 7% GRS g Dnoro (1 Yioty!f; eg%l']%g%
Exanpl ehexahydro lH-pyrazmo[l 2—a]qum(;-lln- -yl}carbonyl)é4—[(|4)- h
. ! ne
|7]6'_ IZ\I,' g{ ﬁﬁ' Jl@tgsa{ﬂl Cg{jgorb%pél lé]i)gﬁ ami eblstrl uoroacetz¥te
[ 1, 2-a] qui nol i n- 8- yI}carbonyI) 4-{[2-(2
Elemental microanalysis :
%C %H %N %S
Calculated 58.24 4.73 7.58 3.47

Found 58.61 4.87 7.54 297

Example 70:N—({(4aS,R)-3-[(4'-Chlor0-[1,1'-biphenyl]—2-yl)methyl]—2,3,4,4a,5,6—
hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl}carbonyl)-4-{[2-(1-methyl-
1H-benzimidazol-2-yl)ethyl] amino}-3-nitrobenzenesulphonamide

tristrifluoroacetate

Elemental microanalysis :

%C %H %N %S
Calculated 50.91 383 8.66  2.83
Found 51.19 4.03 8.76  2.34

Example 71 :N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro—lH-pyrazino[1,2-a]quinolin-S—y]}carbonyl)—4-{[2-(1H—
benzimidazol-2-yl)ethyl]amino}-3-nitrobenzenesulphonamide

tristrifluoroacetate



15 nitroanilino)etbyl]am no}-3-nitrobenzenesul phonam de

hydrochl oride Elenental mcroanalysis : % %1 %N %5

Cal cul ated 57.69 4.72 11.77 3.85 Found 58.14 4.54

11.81 4.01 20 Exanpl e

77:N-({(4aS,R) -3-[ (4" -Chlorgz[ |, 1" -biphenyl ]-2-yl)nethy

1]1-2,3,4,4a,5, 6- hexahydro- IEL yra2|no[1 2-a]

qui nol i n- 8-yl }carbonyl )-4-[(2-{[2- (hydroxy

met hyl ) phenyl] sul phanyl} ethyl)am no]-3-nitro-
EleRERBERESHLRaRam de hydrochl oride -87- El enenta

m croanal ysi's : % %1 %N %6 Cal cul ated 58.99 4.95 8. 39

7 68 Fourfd (59. @Gfﬂ 64V8f22,6S27 5 Exanpl e

4 1, 1" -biph [1-2-y1l)nmeth
Call’:‘[af A 2’?@ ?3’ exar? ro- %A{-zpyrazilng FQYZ]-a] Y d

Fouitidl nol i n Sl }carponylg r4- (LG S, R) - 3- _
(di met hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am no
)-3- nitrobenzenesul phonam de El enent al nicroanalysis

—asgéﬁg—f%x S KGR EB0 31T Bimsrul S medh 7 ddns6-

fol | ow mxahym@mqsiyﬂayinagt,mh]qwndlfiﬁsiyl}lcsvlfddyg £pmeand

described in Preparation 10 with the appropriate

benzene@athoxyphenydsulphappilethyl} amingSonigrohgnzeneswiphonamide

d d St A of Ex le 1: Exanple
ggoﬁf(?%ﬁrgﬁgg%ﬁpgrolFl 1?pb|pﬁenyl?np-sl)nethyl]-l,z,s

, 4-tetrahydro-

Elemental microanalysis :

%C BH %N %S
Calculated 54.52 431 7.22 6.62
Found 53.91 4.51 715  6.32

Example 73: N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-{(1H-
benzimidazol-2-yl)methylamino}-3-nitrobenzenesulphonamide

bistrifluoroacetate

Elemental microanalysis :

%C wBH %N %S
Calculated 5229 377 957 313
Found 5266 389 1013 26

Example 74: N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-({2-[(2-
methoxyphenyl)sulphanyl]ethyl}amino)-3-nitrobenzenesulphonamide
hydrochloride
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pyrazi no
[1,2-a]indol -8-yl}carbonyl)-4-({3-(4-nethyl-I|-piperazin
yl)-1- [(phenyl sul phanyl ) et hyl] propyl}
am no) - 3-ni trobenzenesul phonam de tristrifluoroacetate
20 El emental microanalysis_gg%C %1 %N %6 Cal cul at ed
50.35 4.12 7.81 5.11 Found 50.26 4.22 7.91 4.72
Exanpl e
80:N-({2-[(4"-Chloro-[I,I"-biphenyl]-2-yl)nmethyl]-1,2,3
ElemnihBhl pooringis :25 _ _
pyra2|no[1,2-aJ|ndoI-8-%!}carbonyl)-4-{[3-(d|nethylanln
0)-1-(2 -88C %H % 2

| et hydo) oy opy, - trobenzenesulphonanld e
Calgﬁ%g%dr och%’ég7r 4§Es] %I gr oanal ysis : %C %1 9N %8
FoidCal cul atsd 60.4190 5. 3%459. 5743 65 Found 59.55 5.6 9.64

2.58 Exanpl e

81:N-({2-[(4'-Chloro-[1,1"-bi phenyl]-2-yl)nmethyl]-1,2,3

4- 1 74 J
Exyifily 75 TSR BB 11.1 sbiphsnyl- b metty 23 o .6
rocycl (hexﬁhyl&ﬁ) 1H-pyrazm0[l ,2-a]quinolin-8-yl}carbonyl)-4-({2-[(2-
[c]pyrrol - S phenyl sul phanyl ) net hyl ] propyl } a
ni no) - 3RYridyljsp n@a&ﬂ%@m ami M&naﬂt&@nﬁ%ﬂw@h@ewm de
Elenent€§]gkﬁ%gﬁgaly5|s % 9% YN %S Calculated 59.9
5. 34 8. . Found 59 66 5.47 8.46 6.3 15 Exanpl e
82 N—((2 [(4"-Chloro-[I,]"-Dbiphenyl]-2-yl)methyl]-1,2,3

?trah dgo- pyrazin o

'yl }car bonyl ) - 4-{

[1 [ (phenydssul phany! ) mewhyl jos3-

Calculated 5813 4.75 1043 7.96
Found 5762 4.23 9.96 7.55

Ele

Example 76: N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-{[2-(2-

nitroanilino)ethyljamino}-3-nitrobenzenesulphonamide hydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 57.69 4.72 11.77  3.85
Found 58.14 4.54 11.81 4.01

Example 77:N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl}-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-[(2-{|2-
(hydroxymethyl)phenyl]sulphanyl}ethyl)amino]-3-nitro-

benzenesulphonamide hydrochloride
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(1-pi peridyl)propyl] amno) -3-nitrobenzenesul phonam de

bi shydrochl ori de El emental mcroanalysis : 20 % %1 %N

% Calculated 59.00 5.27 8.97 6.85 Found 58.95 5.4

8.68 6.59 Exanpl e

SN ({2-[(4'-Chloro-[1,1 -gyphenyl]-2-yl)nmethyl]-1, 2,3

,4-tetrahydro- pyrazin o [1, 2-4a]

i ndol - 8-yl }car bonyl ) -4-{

[ 1- [ (phenyl sul phanyl ) net hyl ] -3- 25
EledntBYwicRddrdi8¥!:) propyl ] am no} - 3-ni trobenzenesul phonam d

e Dbishydrochloride -89- Elenental mcroanalysis : %

% 9N %6 €&l cuPafled 80N06 4515 9.18 7.01 Found 59. 31

221 :9. 08 4.43 amal
Caliyf ({2- f{gfg’ d%l%fo[r?f?r - bi%8henyl 1-2-yl Ymethyl -1, 2, 3
Fourd- t etrahydrog- pyidazi 8@2[ 1, 2-2a] i ndol - 8-yl } carbonyl ) - 4-{

[ 3-(di met hyl am i no) - 1- (phenoxynet hyl)propyl] am no)
- 3-ni trobenzenesul phonam de bi shydrochl ori de El enent al

' l V56 phy.2104 % P | .
Exdfhh TR GRE Ty G f b Sy S F A R4S
8 Zi tN; t( Eﬁxﬁngﬁdmﬂﬂwaiiioﬂi}gﬁm lip-§-yBegthoms iy (1SIRR33
, 4- ro- pyrazin - )
 ndor - SR ERBBHDE -Gk 3tspi oy s iy pptiomigo) 3
[ ( phenyligisbeRARKsIPRSMMhidRr opy! } ani no) - 3- ni tr obenzenesu

| phonam de

Elemental microanalysis :

%C %H %N %S
Calculated 62.95 5.64 10.01 7.64
Found 63.37 5.50 10.00 7.76

Examples 79 to 90 which follow are obtained by coupling the tricyclic compound
described in Preparation 10 with the appropriate benzenesulphonamide compound

according to the procedure described in Step A of Example 1:

Example 79: N-({2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4-tetrahydro-
pyrazino[1,2-a]indol-8-yl} carbonyl)-4-({3-(4-methyl-1-piperazinyl)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide

tristrifluoroacetate

Elemental microanalysis :

%C wBH %N %S
Calculated 50.35 4.12 7.81 5.11
Found 50.26 4.22 7.91 4.72

Example 80: N-({2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3 4-tetrahydro-
pyrazino[1,2-a]indol-8-yl}carbonyl)-4-{[3-(dimethylamino)-1-(2-
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bi shydrochl ori de El emental m croanalysis : % %1 YN %S
Cal cul ated 57.6 5.05 8.96 6.83 20 Found 58.45 5.03
8.78 6.61 Exanple

86:N-({2-[(4"-Chloro-[I,1"-bi phenyl]-2-yl)nmethyl]-1,2,3
, 4-tetrahydro- pyrazin o [I,%-a] i nd
of - 8-yl }carbonyl)-4-{ [I-(a $ri no nmet hyl ) - 3- (di m

et hyl - am no) propyl ] am no} - 3-ni t robenzenesul phonam de
bi st ri f IPheRYadwDRTepyllamine}Bditrebenyesesul platmattide
nitroge%kggdhnﬁhﬁgﬁéinonethyl group of the benzene- 25
sul phonam de conpound is protected by a Boc function at
the nonent of coupling to the -90- tricycle. The

Eyde rqtec;ion step which yields the title product is
—iggﬁﬁﬁgﬂgé@ﬂ@?ﬁ§the presence of 6N HCl and di oxane.
El enental uj eroagalysig v %G YN %6 5 Calculated
51.86 4.19 8.71 2.85 ﬁbund‘égﬁl7 4.5 9.55 2.29 Exanple

CaBpiated { 2- [ 6817 Chb.890- [451' - bi.ghenyl ]-2-yl)methyl]-1, 2,3
4;tetrab z razin 1, 2-4al
Fotnd, o) - 8- yY%S? bohd1) - 45??% 3. (& et hyl amino)-1-[2-(2-
furyl)ethyl]p ropyl}am no)-3-nitrobenzenesul phonam de
id bishydrochloride Elenmental mcroanalysis : % %1 %N
M%ﬁq{aﬂéﬁ-@ﬂomﬁ[ﬁl'ﬂﬁphelﬁﬂl—&yﬁﬁletlﬁd}\tmﬂ,ﬂ-taﬁalﬁzﬁﬁ-
9. 66 3;9 15 %2 |
88: N (( BYFPe {I@‘I“g‘-"l'ﬁjyi}c-aB'E’?ﬂ%/&ﬁ%?:@%ﬁﬁ@rwa}lydmygo-

,4-tetr pé‘tytd[d}pyrrol—Z(lH)—yl)-l-[(phenylsulphanyl)methyl]propyl}amino)—3-

nitrobenzenesulphonamide bishydrochloride

Elemental microanalysis :

wC %H %N %S
Calculated 59.9 5.34 8.73 6.66
Found 5966 547 846 6.3

Example 82:N—({Z-[(4'-Chloro—[1,1'—biphenyl]-2-yl)methyl]—1,2,3,4—tetrahydr0-
pyrazino[1,2-a]indol-8-yl}carb0nyl)—4—{[1-[(phenylsu]phanyl)methyl]-3-
(1-piperidyl)propyl]amino}-3-nitrobenzenesulphonamide
bishydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 39.00 527 897 685
Found 58.95 54 8.68 6.59

Example 83:N—({Z-[(4'-Ch]or0—[l,1'-biphenyl]-2-yl)methyl]-1,2,3,4-tetrahydr0-
pyrazino[1l ,2-a]indol-8-yl}carbonyl)-4-{[1—[(phenylsulphany])methyl] -3-
(1-pyrrolidinyl)propyl]amino}-3-nitrobenzenesulphonamide

bishydrochloride
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pyrazi no
[1,2-a]indol-S-yl}carbonyl)-4-{[1-[ (phenyl sul phanyl ) net
hyl ] - 3- _
(4-thi onorphol i nyl ) propyl ] am no} - 3- ni t r obenzenesul phona
mide bishydrochloride Elengptal mcroanalysis : 20 %C
%1 %N %6 Cal cul ated 56.63 4796 8.81 10.08 Found 56. 44
4.71 8.82 10. 10 Exanple _
89:N-({2-[(4"-Chloro-[1,1"-bi phenyl]-2-yl)nmethyl]-1,2,3
Elorod ' i8yihi9sis PYT azi no [ 1, 2-a] |
?ndol-é-yl}dgg%onyl)-4-({3-[n1ethoxy(nethyl)an1no]-l-
wC %H %N %S

ALY ST o > o ovnnes
Fobi N- ({2- [ §437 Chk oy o- [ 94" - b phenyl ] - 2-yl ) met hyl ]

-1,2,3,4-tetrahydro _
pyrazi no[ 1, 2-a] i ndol - 8-yl }carbonyl )-4-({3-(4, 4-difluoro

A i) 1 .
Expfl SN oty B3 A b1 2 +-nseatmedresu
' iy ' b ysi s
T T I RO SR i = v
56. 88 4.(H;@“B’.‘MC@YED"EBO’éhplie0}93_-:n|it)l‘ol;enzent}s(ljll[|)lionatm;dfl:} ,
N- 4 - «{ 4- Chl orophenyl ) - 3-pyridyl ] nethyl }-2,
3 E‘r,( E‘ra,ag,s@d%émo%u{e
hexahydr o- | H pyrazi no[ 1, 2- a] qui nol i n- 8-yl ) carbonyl ] - 4-{
. 2- (phenyl -

£l 1 ami no) - 3- ni t r obenzenesul phonam de

hydrochl ord,qe Thg gprocgdure g6 as for Step A of Exanple
1, replacing the conmpound of 'Preparation 1 by the
Caksy nd of8.6% epatati chsB6 adl repl aci ng

Fb?%é%éﬁs?;ﬁﬁé a2§igqhgg%§f%bﬁgyyl}anino)-3-nitrobenzene
by 4-{[ 2-

Example 85:N—({2-[(4'-Chloro-[1,1'-biphenyl]-2-y])methyl]-1,2,3,4—tetrahydro-
pyrazino[1,2-alindol-8-yI}carbonyl)-4-({3-(4-morpholinyl)-1-
[(phenylsulphanyl)methyl]propyl}amin0)-3-nitr0benzenesulphonamide
bishydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 576 505 896  6.83
Found 5845 503 878  6.61

Example 86:N-({2-[(4'—Chlor0-[1,l'-biphenyl]-2-yl)methyl]-1,2,3,4-tetrahydro-
pyrazino[1,2-a]indol-8-yl}carbonyl)-4-{ [1-(anilinomethyl)-3-(dimethyl-

amino)propyl]amino}-3-nitrobenzenesulphonamide bistrifluoroacetate

It should be noted that the nitrogen of the anilinomethyl group of the benzene-

sulphonamide compound is protected by a Boc function at the moment of coupling to the
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15 (phenyl sul phanyl ) et hyl ] am no}

-3-nitro-benzenesul phonam de. El enental m croanal ysis :
% % YN %S Cal cul ated 58. 13 4 75 10.43 7.96 Found
57.15 4.36 10.20 7.46 20 Exanp

92:N-[((4aS, R -3-{[2-(4-Chlo phenyl) 3- pyridyl ] et hyl)
-2,3,4,4a, 5, 6- bexahydro- 1I—F%@r azi no

.[1,2-a] qui nol i n-8-yl)carbon 4-{[ 2- (pheny! -
trlé’ﬁiep IIST‘I@FW@W‘??PI} AP h’@ﬂ“d{%ylﬁld)ﬁ( I’f]]é)-’D@fﬂﬁZEWEQIIlp hamiadiodein the presence

Of@Nsﬁ@gAdqg&&%et ate The procedure is as for Step A of
Exanpl e 1, replacing the conpound of Preparation 1 by

t he conpound of Preparation 37 and repl aci ng
& 1R)-3- i met hyl ami no) -1 -92-
yl)-nmethyl ] propyl } am no) - 3- ni t r obenzene
by 4-{[2- ¢phenyb; gul phapyl )qet hyl ] am no
; 3-ni tro-benzenesul phonanai de. El enmental m croanal ysis
Calcujedd v\ U486 54.C81 cus.@f ed 58578 3.94 8.43 6.43 Found

2 38 4.12 7
F N- [ ((4a§§£§ ?{5[ 2- FB’(?E% ozr%%henyl ) - 3-pyridyl]nethyl}
-2 3,4, 4a,5, 6- hexahydro 1H pyrazi no[ ]
2-a] UI nol i n- 8-yl ) carbonyl ]-4-({(1R)- 3-
M @{ﬁwlﬁ’dﬂcmam PREribberyll2ayhimetietihg |2 34-o¢tyaBydro-

?—L‘L”S? oLt 2 EE RSP el ety atvimel ol

t he conpayNetni]pPopaRiaoRs-rktr8¥endeiesutimaNId. Of
Preparation 37. El lSjﬂrrg{lt al pm cr oaﬁ%l ysis % % 9N %6 15

Cal cul aPishydweblorileyg 10. 32 6. 75

Elemental microanalysis :

%C %H %N %S
Calculated 3810 522 968  3.69
Found 57.85 490 966 3.70

Example 88:N-({2—[(4'-Chlor0-[1,1'—biphenyl]-2—yl)methyl]-1,2,3,4-tetrahydro-

pyrazino[1,2-a]indol-8-yl} carbonyl)-4-{[1-[(phenylsulphanyl)methyl]-3-

(4-thiomorpholinyl)propyl]amino}-3-nitrobenzenesulphonamide

bishydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 36.63 496 881 10.08
Found 56.44 4.71 8.82 10.10

Example 89:N—({2-[(4'-Chlor0-[1,1'-biphenyl]-2-yl)methyl]-l,2,3,4-tetrahydro-
pyrazino[1,2—a]indol—8—yl}carbonyl)-4-({3-[methoxy(methyl)amino]-1—

[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide

hydrochloride
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Found 53.74 5.23 10.15 5.97 Exanpl e _

94: N-[ ((4aSR) - 3-{[ 3- (4- Chl or ophenyl ) - 2- pyri dyl ] net hyl } -
2,3,4,4a,5,6- hexahydro-1H pyrazino [1, 2-a]

qui nol i n-8-yl)carbonyl ]-3-nitro-4-{[2- _
(phenylsulphanyl)ethyl]an1np%fgnzenesulphonan1de .
hydr ochl ori de 20 El enent al croanalysis : % % YN %6
Cal cul ated 58.13 4.75 10.43 7.96 Found 57.50 4. 46
10.20 7.94 The procedure is as for Step A of Exanple 1,

). ' a V.

ESSRE0H 10 NEy SCBAIE g LIPS Sty 3 F el o

4- ({( 1R))y312@lh[ﬂrl2t-d])ﬂ(hih8nﬂ)calbo&3) 4-({3- (44; déﬂuoro 1-piperidyl)-1-

ro am no) -

Pt obdabeRYs %Lam{l) iy rahuingamiirybetrghtsuiphanamide

- 3-ni tr gig honan1de Exanpl e

95: N—[((4agR) 3- {[3 (4-Chl orophenyl) - 4-pyri dyl ] met hyl )

-2,3,4,4a,5, 6- hexahydro-1H pyrazi no

-alqui nol i.n-8-yl)carbonyl]-4-{[2 5
Elcpt %ﬂ i I)ethyl]an1no} 3-ni trobenzenesul phonani d

e bishydrgﬂbloryﬂg They pproogdure is as for Step A of
nple 1, gla0|ng the conpound of Preparation 1 by

C"f‘l”!@"%n’pou%lS f ‘Pé’épar&ﬁ‘i’ on @% and repl aci ng

1R) - 354 I 0
Fb??p%ény?su phany ?yng?ﬂé¥] ‘%ﬁ&l}an1no) 3-ni trobenzene
by 4-{[2- 10
t hyl tr o- benzenesul phonam
Exiybofeis B RS aﬁdé‘ﬁéﬁéh%ﬂ%mmmmmw,@
55. ﬁ% 4. ﬁZX&ﬁ])’%%O EH7 ﬂ)yra': %TFZ-a?qumo 1m- l)’l'carl())onyz] 3’ %[21 a)heny]-

Exa
96: N-[ ( ( s BRYn @) {th A {riney-3i-siyrobedzanysil gl bnaTEiaR Wyhir sohbordde

,4a, 5, 6- hexahydr o-
The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 36 and replacing  4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)-methyl|propyl} amino)-3-nitrobenzene by 4-{[2-
(phenylsulphanyl)ethyl]amino}-3 -nitro-benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 58.13 4.75 1043 7.96
Found 5715 4.36 10.20 7.46

Example 92: -[((4aS,R)-3-{[2-(4-Chlorophenyl)~3—pyridyl]methyl}-2,3,4,4a,5,6-
hexahydro-lH—pyrazino[1,2-a]quinolin-S-yl)carbonyl]-4-{[2-(phenyl-

sulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide bistrifluoroacetate

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 37 and replacing  4-({(1R)-3-(dimethylamino)-1-
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| H pyrazino [1,2-al _ _
gui nol i n-8-yl)carbonyll-4-({(1R)-3-(di net hyl am no) -

1-[ (phenyl sul ph anyl) met hyl ] propyl } _ _
ani no) - 3-ni trobenzene.. sul phonani de trishydrochl oride
The procedure is as for Step f\ of Exanple 11 replacing
t he conpound of Preparati on 4 by 20 the conpound of

Pr eglar ation 40. Elenental mcroanalvsis : %C % %N %5

[(REgp¥eibanyymetb gl oy} amingd-3giBebenkenend 53. 34 b5. 48 4-{[2-

. | .
(p%%l?ﬁﬁl[p(ﬁ ?‘ﬁ@ﬁ’;ﬁaﬁ‘f}g@ 'P@f‘bR?I@F%QSBKPPP’&%@ﬂfﬂ )-3-pyridyl)nme
thyl]-2, 3,4, 4a,5,6 hexahydro-1H pyrazino [1, 2-a]

ui nol i ne- 8-car bonyl ]-4-({(1R) - 3- _
ﬂ%’é@@%@#ﬂ#ﬁ@il- [ (phenyl sul phanyl ) net h%: ] p_rgpyIS} _?hm no

-3- nitro zen ph m dg ot ri shydrochl oride e

|)or ocedure ibgaas ;%c)# St %’BﬁA O%SEXH.ITM e 1, replacing the

Cadssdpedind of1.PBepavdt i 0o&i43 bys.43he conpound of
Prdfgar ati on g, 5_" Srren% m croanal ysis : % % %N %6
Fosd 2l at ed %3 0574209 84778 €094 10 Found 52.69 5. 25
11.59 5.99 Exanple _ _
98: N-[ ((4aS, ?-3-[(2-(6- Hydr oxy- pyrid-3-yl)-3-pyridyl)m
—éﬂﬂhé_%’EX 3:V-f(4p, 4&):5,{[&-(%hbwphanym~pyﬁaymm(etdh_yl}-z,ﬁA 42,5,6-
1, 2- a] guj.nQli neL8-carbo ]-4-_(}) 1R) - 3- i met a
i o) - ﬁF’t%Yé‘ﬁgﬁ&éPwmﬁ,hgﬂhﬁg -§pxpc$ﬁrflam%;ém)-s-
ni t r obe(digrelhRNY)Aj(ERedI R &h{1 g 3-
pr ocedup_iej i s as ngr) g}(gp '% oflyExan'pI e ii roi’ f}amlﬁog} 3f he
conpoun8itsbenzenssulphiopamidesyihydnechdaripound of
Preparation 42.
The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 37.

Elemental microanalysis :

%C %H %N %S
Calculated 54.37  5.20 1032  6.75
Found 3374 523 10.15 597

Example 94: -.[((4aS,R)-3-{[3-(4-Chlorophenyl)-2-pyridy]]methyl}-2,3,4,4a,5,6-
hexahydro-lH-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-3—nitro-4-{ [2-
(phenylsulphanyl)ethyl]amino}benzenesulphonamide hydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 5813 4.75 1043  7.96
Found 57.50 446 1020 7.94

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 38 and replacing  4-({(1R)-3-(dimethylamino)-1-
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npl e
N-[((4aS, R) -2-{[ 2- (4-Chl orophenyl ) -3-pyridyl]nethyl}
2,3,4- tetrahydropyrazino [1, 2-a]
dol e- 8- car bonyl ] -4- ({(1R) - 3-
(di met hyl am no) - 1- [ ( phenyl suhghanyl )methyl ] p
ropyl }am no)-3 20 nitrobenzénesul phonam de
rocedure is as for Step A of

[(I%Q%!ﬂ-ér roch ori de The 5
bl ey e mysinoterepar i L by o
vk ?mﬁ@ﬁ!ii%}é%@f yEh @Rt n&e‘%"éu@"%%‘ie 10.75 7.03 }/95-

Found 54.79 4.85 10. 4éhF 71 Exangle 1Po o i
N 3 3-
—"ﬂ}‘iﬂi‘g—ﬁg’ @43@%}[’%1{5%(40@?03313 ryll)14-pya}l¥/linh@f1¥yrl}l 2% 4]42.13; 6-y
8-
o) h@ﬁ“ﬁﬁ}?ﬁﬁﬁ 1 SRl Asarbonyil-4-(12-

ahm no) - hﬂWlS@llﬂmml)fefhyﬂgﬁﬁhd}h&ﬁ?%%zbllhe%mltﬂfoﬁﬁﬂlll&r i de
The progedure as for Step A of Exanple repl aci ng
t he con‘g’bsg‘m ?f?‘qur"g“par ation 1 by the conmpound of
Preparation 44. Exanpl e 101:
N-[((4aS,R) - 3{S[4 Cyano-[I,I"-bi phenyl]-2-yl]nethyl)
The progedurg is &, f5r Stepek @ﬁﬁdampkl ]I-I-rm,laicﬂlig the@ofibodnd@bf Preparation 1 by
a

| b
the( S%““”ﬁ‘w sul aﬁa’nl’yr%sar%t%m ? g% ﬁ‘B? éélﬂ?%%bérﬁ@d@siﬂdyn@thxlmmo) 1-

[(phsenylsulp‘hbﬂjdb-ﬂ&!ﬂﬁ_,il}}ir@oy]' lﬁ@f:gi‘?li-‘ff(%ehz%nés for 'e 49, 4qp-
ci ng net hyl  (4aR 4, 4a, 5, 6- hexahydro
@hﬁQﬁ%}?Pl??élp'@e@YHﬁﬂam%rﬁ-nlﬁ@ -tgngenehdRlydnatmide St ep A of
Preparation 23) by the m xture nethyl
(4aS, R) -2, 3, 4, 4a, 5, 6- hexahydr o-| H pyrazi no[ 1, 2- a] qui nol
Eleingatagmapbodyiat e (Step H of 15 Preparation 1) and
repl acing ,

4- ({(1R) - f(q:ll mﬂzlﬂ] am/l%) 25§ (phenyl sul pl i anyl ) -
Calamlahyh ] pr o933 2 go) - o) L1 obgnzene by
4-{[ 2 (pher(ljyl sul phanyl )et hyl']'am no}-3-nitro-
Found 49 4.50 10.06 7.32

Exa
99:
-1,
in

Example 96: -[((4aS,R)-3-[(2-(4-Pyridyl)-3-pyridyl)methyl]-2,3,4,4a,5,6-hexahydro-
1H—pyrazin0[l,2-a]quinolin—8-yl)carb0nyl]—4—({(1R)-3—(dimethylamino)-
1-[(phenylsulphanyl)methy]]propyl}amino)—3-nitrobenzene-

sulphonamide trishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 40.

Elemental microanalysis :

%C %H %N %S
Calculated 3398 534 11.99 6.86
Found 3334 548 1268 578
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benzenesul phonam de. Exanple 102 :

N[((4aS, R -3-{[4"-(Trifluoronmethyl)-[1,1"-biphenyl]-2-
yllmethyl) -2, 3,4, 4a,5, 6-hexahydro-| H pyrazi no[ 1, 2-a]
qui nol in-8-yl)carbonyl]-4-{[2.. 20 (phenyl -

sul phanyl ) et hyl] am no) - 3- n%r obenzenes u | phonam de
trifluoroacetate The procedu is as for Exanple 50,

| acj thyl (4aR)-2, 3, 4, 4a, 5, 6- hexahydr o- 1H
EJ%&ODAQ&E‘{Q %fa’}hén(l@g( ﬁbhsowri%&yl)&-g(g&mggmyun 3,4,4a,5,6-
P
( agga rR?%EQ%h)ﬁﬁﬁ 19% pgpan % a{#ﬁ il ﬁ“ﬂ"ﬁé‘ﬂ%&ﬁrh‘b‘{)’ﬂ 41 By ol
i ne- 8- c4dincetlylatuin)St-HphehylulpRiaRh&h i Qprobylaifino)-3-

repl aci
4- ({ (I R}IQ‘EO‘(%Z%QSHW@HPMQWWﬁmwm phanyl) 25
met hyl ] propyl } am no) - 3-ni trobenzene by 4- f [2
- (phenyl sul phanyl )ethyl] am no} -3 -nitro-
The groceditrs dd gehfom Stapd of Ba6mplel knesiaaihg thewoapdahd 6f Bre Ear%(ﬁon 1 by

the?-lﬂ)m}n%%f%al cul. arggngﬁGQiog: 15 7.33 6.71 Found 5

N[ ((4aS, R) - 3- {[3'-(Trif|uororrethyl)-[l,l'-bi phenyl ] -2
yI] mst hyI} 2 ,4,4a,5,6-h exahydro-| H pyrazi no
- 8-yl ) carbonyl|-4-{[2- (phenyl -

suI phanyl ) yl] ) ni t obenzenesul phonam de
Qt(?at eﬁﬁqe p%cg\g

trifl uoroace ed is as for Exanple 102,

Calcnlaz‘dmé coufxes of 5.09¢e SMHIS"IGS&’,S/J replacing 4-trifluoro-
hyl boropi ¢ acid by 3- trlfluoronethylphenylboronlc
Foyid o 10 Bt 494 :11.59  5.99
N[((4aS, R -3-{[4' - (tert Butyl)-[],1" -bi phenyl]-2-yl]ne
thyl}- 2,3,4,4a,5,6-hexa hyd ro-1Hpyrazino [1,2-a
Exjmple8: Nei(@a§)R)-5 [(M(B&Iwﬂﬂoxy‘-p{vn[d?a-yl) 3- rldyl)methP'l] -2,3,4,42,5,6-

(phenyl sul t hyl ] -am no}-3-nitrobenzenesu hdnam

o1 1 PersREAELt Hoe o Hodglitninelbre-braphonall HH(A- 3~

?SBJI :glt ﬁﬂmﬁafhy‘hﬁﬁ“ﬂlj QCanlls‘ﬁiptﬁatn??Bnéﬂ%tl]p%%ﬁ‘?ammo’) 3-

4- ({ (I R)Lt@b(edzmﬂphamm@e -HisHydpbdilytide!l phanyl ) met hyl ] p

ropyl }am no)-3-nitro- 15 benzene by

4-{[ 2- (phenyl sul phanyl) et hyl ] am no} - 3- ni t r obenzenesul ph
Theopr@oediee is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 42.

Example 99: —[((4aS,R)-2-{[2-(4-Chlorophenyl)—3-pyridyl]methyl}-1,2,3,4-
tetrahydropyrazino[1,2-a]indole-8-carb0nyl]-4-({(1R)-3-
' (dimethylamino)-l-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 43.

Elemental microanalvsis :
% C % H % N %S
Calculated 55.32 4.91 10.75  7.03




10

15

20

25

El enental nicroanalysis : % %1 %N %6 Cal cul ated 61. 12
5.35 7.75 7.09 Found 61.17 5.17 7.85 6.84 20 Exanpl e

105
N-[((4aS, R -3-{[3",5 -Dinethyl-[1,1"-biphenyl]-2-yl]net
hyl }- 2,3, 4, 4a, 5, 6- hexahydr o-gz_H- pyrazino [1, 2-a]
Cobooyl ol ol )C? rbgnlyl ! -4'-{% -3 i trobenzenesul phonam
henyl sul phan et -am no) - 3-ni trobe

Foégdtr?/fl uog‘i’agegt)éfgé ¥h£0-ﬁ?oc® re is as for Exanple
104, in Preparation 45 replacing 4-tert- _
but yl phenyl boroni ¢ acid by 3, 5-di net hyl phenyl boroni c

Exauipdie 1009 7V-[ (& =S1R)2 [ 206+ Chl 6187336 3-5/1)-3-Wori i | P -1.2.3 4-
Cal cul a ed[(g 41”4?05[39(6;. 49 6&%15 F?u)ndyg?ﬁg 4.'@ 7.32
6.77 5 mdé‘og_m:zlno[1,2-a]lndole-8-carb0nyl]-4-({(1R)-3-(d1methy]-

- hedvizhl ' - bi_phe : 2-vI| ] nmet
5 2 oo @hefy SR IR B! oy BIIED)S b 85
[ 1, 2- a] suiphohamide-hishyslxoédosidd - 4- {[ 2- (phenyl -

sul phanyl ) et hyl ] am no} - 3- ni t r obenzenesul phonam de
trifluoroacetate The procedure is as for Exanple 104,

Thé prode@paiads 0p St A QPIEREHPR Hiddthdine Bt b8 fon 1 b
agf d %5 2,4-dine hoxyphengl borréﬁi C ga*gll ﬁ@gﬁﬁemﬁ?aﬁ on 1 by
thegoppewhiyyerarationd4d4d 98 %6 Cal cul ated 55.43 4.72 7. 23
6.62 Found 55.5 4.74 7.13 6.21 Exanpl e 107:
N[((4aS, R -3-{[3",4" -Di nethoxy-[1, 1 -bi phenyl]-2-yl]ne

Exainple} 1011 HV-[((4aS,R)-3-{[4'-Cyano- 1,1'-biphenyl]-2-yl)methyl}-2,3,4.4a,5,6-
2,3,4, 4a, 5[%- hex)ah)ft[jr o_—ylH- [yr az.lpng[ ?’L,]Z-)é]] qui Ko}l I’'n- 8- yﬁ?
car bonyﬁ?’iﬁl‘y{]f‘zl{{phﬁﬁwnﬂ[ls -a|quinolin-8-yl)carbonyl]-4-{[2-

sul phan o3 8.0t habenzenesul phonani de
Crifl uow(‘l)l)gg itgg tdél myﬂ&]hyﬁalmno"} %bnltro%enzeneglli]lpﬂonamlde
trifluoroacetate

The pocedure is as for Example 49, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-aJquinoline-8-carboxylate (Step A of Preparation 23) by the mixture methyl
(4aS,R)-2,3,4,4a,5,6-hexahydro-lH-pyrazino[l,2—a]quinoline-S-carboxylate (Step H of
Preparation 1) and replacing 4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)-
methyl]propyl}amino)-3-nitrobenzene by 4-{ [2-(phenylsulphanyl)ethyl]amino}-3-nitro-

benzenesulphonamide.

Example 102 : N-[((4aS,R)-3-{[4'-(Trifluoromethyl)-[1,1'-biphenyl]-2-
yllmethyl}-2,3,4,4a,5,6-hexahydro-1H-pyrazino [1,2-a]quinolin-8-yl)carbonyl]-4-{]2-

(phenyl- sulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 50, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinoline-8-carboxylate (Step A of Preparation 23) by the mixture methyl
(4aS,R)-2,3,4,4a,5,6—hexahydro-lH-pyrazino[l,2—a]quinoline-8-carboxylate (Step H of
Preparation 1) and replacing 4-({(1R)-3~(dimethylamino)-1-[(phenylsulphanyl)-
methyl]propyl}amino)-3-nitrobenzene by 4-{ [2-(phenylsulphanyl)ethylJamino}-3-nitro-

benzenesulphonamide.
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The procedure is as for Exanple 104, in Preparation 45

replacing 4-tert- butyl phenyl boronic acid by

3, 4- di mret hoxyphenyl boroni ¢ aci d. El enental

m croanalysis : 20 % %1 9N %% Cal cul ated 58. 20 4. 88

7.71 7.06 Found 57.25 4.89 é 68 7 66 - 98- Exan'pl e 108:

N-[((4aSR)-3-{[2',3'-Dimstho?/ ' - bi phenyl ] -2-y1] net

hyl }- 2,3, 4, 4a, 5, 6- hexahydr o- 4H- pyr azi no

[ 1, 2-a] qui nol i n-8-yl)carbonyl]-4-{[2-(phenyl -
Elshémianytoghhyi] am no} - 3- ni tr obenzenesul phonam de

triflTuoroacetate The procedure is as for Exanple 104,

in Preparaté6n 4% Hepl gcNng %Stert- 5

Ca9 l%lghenﬁgggggggsjaci 93§Jy 2 3- di met hoxyphenyl bor oni c

Fohh&’((4a5 Rys5.32{[413Fl ugpe- [16&3 bi phenyl ] - 2-yl ] met hyl } -
2,3,4,4a,5, 6- hexahydro-| H pyrazino [1, 2-a]

qui nol i n-8-yl)carbonyl]-4-{ [2-
ul pha Q ni tr obenzenesul phonam

—Mszchl or oﬁeﬁﬁ’gﬁb;r'ggeéﬂrr‘é“?@“&‘é hylyn{1 ’E'x'alﬁ’b eylj-34,
1 ietiipp 4,9,6-1txah PdioALH- 7q n-8-
y] EBIH}Sthl?Il bor oni g g((l:)‘ll d bqﬂzﬁ]zfl{,ﬂgr% 3‘? 8 gﬂc%rbgg?’lc]f“ {2-
(Pllﬂné( Hlld!aan)etﬂlaHmnwr?snnth@nmefmpﬁsnaﬁm@mmmeda&eh@4

4.99 8.88 8.13 Found 61.42 5.18 8.5 7.48 15 Exanpl e

110:
ThiNpfdcedas,iRps ﬁ)r{E[xf&mpﬂ:é U@y, Gn the &h!réér(ﬁ"‘tflél synthdd Eﬂ}filn% 421iﬁ>ﬂu0ro—

4a, 5, 6- h exahydro-| H pyrazi no
me%’ﬁ%&?‘%ﬁ a%‘d;ZF’D’Pc Hifbes 9411]3&&19{1?@{ Bigypid.
sul phanyl ) et hyl ] am no}- 3- ni t robenzenesul phonam de
trifluoroacetate The procedure is as for Exanple 104,

_ma_mar at : ON-[ «BZS 82433{14?(!614-'1151@?19-{1 butmh@ﬂﬁnzlﬁﬁﬁaﬂm
2 3%4:1,5 E)ﬁegahy 1(}1 quaz?lgo[? 2?(11]qmn(())ilgPSI-;l)gl(i‘lbonyl] 4-{[2-

(phenylsulphanyl)ethyl]-amm0}—3-nltrobenzenesulphonamlde trifluoroacetate

The compound of Preparation 45 is subjected to the procedure of Step A of Example 1,
replacing 4-({(1R)-3-(dimethylamino)-1- [(phenylsulphanyl)methyl]propyl} amino)-3-nitro-
benzene by 4-{[2-(pheny1sulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide.

Elemental microanalysis :
% C % H % N %S
Calculated 61.12 5.35 7.75 7.09

Found 6117 517 785 684
Example 105 : N-[((4aS,R)-3-{[3',5’-Dimethyl-[1,1'-biphenyl]-2-yl]methyl}-

2,3,4,43,5,6-hexahydro-lH—pyrazino[1,2-(1]quinolin-8—yl)carbony]]-4-{ [2-

(pheny]sulphanyl)ethyl]-amino}-3-nitr0benzenesulph0namide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3,5-dimethylphenylboronic acid.
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N[((4aS, R -3-{[3",4"-Dichloro-[I,1"-bi phenyl]-2-yl]net
hyl) - 2,3, 4, 4a,5, 6- hexahydro- 1H pyrazi no

[1, 2-a] qui nolin-8-yl)carbonyl]-4-{[2-

(phenyl sul phanyl ) et hyl ] - an1n§% 3-ni trobenzenesul phonani
de trifluoroacetate The procédure is as for Exanple
104, in Preparation 45 replacing 4-tert-
butylphenylboronic acid by 3, 4-dichl orophenyl boronic

le 112:

Eléﬁén%lm’% [4' Vet hyl -[ 1, 1' - bi phenyl | - 2-yI ] met hyl } -

2, 3 4 4a SABChexamydro%£VprVgZ|no
] quinglin I)carbonyl 4-{[ 2-

C ‘ﬁﬁ@ Isulgzgﬁylfé hylf48n1d6% @3- ni t r obenzenesul phonani

Foflgatrifluospaget age Thesprocgdure is as for Exanple
104, in Preparation 45 replacing 4-tert- 5
butylphenylboronlc acid by 4- et hyl phenyl bor oni ¢ aci d.

El e oUC 9 YN ¥& Cal cul ated 59. 92
Exm@iPe, T NRARSR Ly Dimeshoxof, & ipnee = ghteshel)-

R L g e A plaginclofatarponylrd (R hlsey-

sulphgn)gl)ﬁh}’lbll@mn}-éxlahy)bﬂmzelnleblﬂphammde trifluoroacetate
[1, 2-a] qui nolin-8-yl)carbonyl]-4-{][2-
(phenyl sul phanyl ) et hyl ] -am no}- 3-ni t robenzenesul phonam
Thele ptocedurgonoaget &dre Fhagndk 0¢egurig | r ; tert
104, Preparation 45 rl:gil aci nglﬁ4 P?eelﬁéatf& @(afBBia‘émg A-tert
b“%ﬁ’bﬁ"%ﬂ%‘ﬁ?’l"@ﬁ}ddm pA-4inethpyyrdentibeovisheity | bor oni ¢ aci d.
15 Elenental mcroanalysis : % %1 %N %6 Cal cul at ed
57.17 4.45 7.94 7.27 Found 56.37 4.50 7.81 6.67

EleBeatmp hécrbadalysis :
N-[((4aS R)(§ {L/]yFIq95? [I S ' - bi phenyl ]-2-yl]nmethyl}-

ca/%uIMz 4a, 55ﬁ4jﬂe><@iﬂydr07bj+ pyf@zi no[ 1, 2- a] qui nol i n-3-yl)
carbonyl]-4-{[2

Found 55.5 4.74 713 6.21
Example 107 : N—[((4aS,R)—3-{[3',4’-Dimeth0xy—[1,l'-biphenyl]-Z-yl]methyl}-

2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl)carbonyl]-4-{[2-(phenyl-

sulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3,4-dimethoxyphenylboronic acid.

Elemental microanalysis :

%C %H %N %S
Calculated 58.20 4.88 7.71 7.06
Found 57.25 4.89 7.68  7.66
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(phenyl sul phanyl ) et hyl ] - am no} - 3-ni t r obenzenesul phonam
de bistrifluoroacetate The procedure is as for Exanple
104, in Preparation 45 replacing 4-tert-

but yl phenyl boroni ¢ acid by 3-fl uorophenyl boronic aci d.
-100- Exanpl e 115:

N-[((4aS R) 3 {[3‘ 4' - D'flub?%'[l ' - bi phenyl ] - 2-yl ] met
hyl hexahydr o- | H yra2|no [1, 2- 4]
E * 8 yI ‘VC&(“B@' A3 {ﬁé Ly Pgnet oxy-[1, 1'-b1phenyl]-2-yl]methyl}-

L zen
B R Mo R i DS R A i ahem
sulpbanyl)ethyl] mm@&mwﬁnzmhﬂphmlﬂmemmo?oacetate

but yl phenyl boroni c acid by 3, 4-difl uorophenyl boronic
acid. Elemental mcroanalysis : % %1 %N %% Cal cul at ed

Th53 pﬂoc@dt?re 135 6292 for- oS- 4844149 ﬁe&a?at?onz st Ore%i(acgpg 4-tert-

buimlqhemslbpmpmsac{qw 2,Bnlimethodyphichylboon]clacid. - bi phenyl ] - 2-yl
Jmethyl}- 2,3,4,4 a,5,6-h exa hydro-IH pyrazino [1, 2-al
g ui nolin-8- yI)c arbo nyl] -4-{ [2-(phenyl -

ExstupRIE09y: ) et hyll@nsmgis- ﬁ‘wFMo%’Tﬁe ?Uﬁﬁgg n]g{l&ﬁ{'éél

trifluoroacetate The procedure is

2, 3p4pr_1asﬁ Arxabydg- %weﬂla@{ﬂﬂgﬂ]@trﬁﬂm s -pi)earbphgil fgpr oni
e Rfbhats 56t O S\ I 6B BB SN opsanid Biteneblorits 37

400719658 Found 53740971616 Exanpl e 117:

$ ggfz gS 2 2-Difluoro-1, 3- benzodi oxol - 4-yl ) benz
Th?/l or Example 104, in Preparation 45 replacing 4-tert-

but?l,pﬁenfylﬂtﬁoﬁcgcﬁwgﬂ I?Bh% Qcol 1, 2-a] quinolin-8-yl}

carbonyl)-3-nit eny Sulphanyl ) - et hyl ]
am no) benzenesul phonani de trifluoroacetate The

E1RL8 dure |§ astfor Exanpl e 104, in Preparation 45

% C % H %N %S
Calculated 60.94 4.99 8.88 8.13

Found 6142 518 8.5 7.48
Example 110 : N-[((4aS,R)-3-{[3’-Fluoro-4'-chloro-[1,1 "-biphenyl]-2-yljmethyl}-

2,3,4,4a,5,6-hexahydro—lH—pyrazino[1,2-a]quinolin-8-yl)carb0nyl] -4-{[2-(phenyl-

sulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3-fluoro-4-chlorophenylboronic acid.

Example 111 : N—[((4aS,R)-3-{[3’,4'-Dichlor0-[1,1'-biphenyl]-Z-yl]methyl}-
2,3,4,4a,5,6—hexahydr0-1H—pyrazino[1,2-a]quinolin-8-yl)carb0nyl]-4-{[2—

(phenylsulphanyl)ethyl]-amino}-3-nitr0benzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3,4-dichlorophenylboronic acid.
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but yl phenyl boroni ¢ acid by
2,2-difluoro-1|, 3-benzodi oxol -4-yl boronic acid. -101-

El emental mcroanalysis : % %1 %N %6 Cal cul ated 55. 66
4.13 7.55 6.91 Found 54.95 3.92 7.51 7.44 5 Exanpl e
118:

N-((4aS, R -{3-[2-(2, 3-Di hyd?%21q4~benzodioxin-6-y|)benz
yl]- 2,3,4,4a,5, 6-hexahydro- 1H pyrazi no

[1, 2-a] quinolin-8-yl}carbonyl)-3-nitro-4-{[2-

ul pha S QURW 48R3 _fhenzenesu opani.d

Ezﬁt_?] ?‘@1/125.0 ac etgﬂgﬁﬁéﬂpﬂf hge%e?@li @ﬁa' ! r‘b‘?"yh%}?i@?‘g}hfgh,

2,3,h4R5 6 e ahy div- Wa-pyepriacflita Kubilir-8-H1yEarbob el fjor oni c
aci 2,8- iHydrp- ,4-.benzodi oxi n-6-yl boroni ¢ aci d.

(p%y Eﬁl&p@ q zaminog-3-nitrobenzenesulphonamide trifluoroacetate
N-((4aS, R)-{3-[2-(1-Napht hyl ) benzyl]-2, 3, 4, 4a, 5, 6- hexah
ydro- 1H pyrazino

The 1 procgdurai ol an- oty | ExcambonytD4,- InniRremerdicn] 245 phpRitngul 4-ters-

n et hyl ]1-,.am no}l benzenesul phonam de
bm?!}?‘? %{}h%?rgg%e%ﬁgwlﬁﬁ QHEPB)HF%E‘% for Exanple 104,
in Preparation 45 replacing 4-tert- butyl plrenyl boronic
aci d by 1-naphthyl boronic acid. 15 El enental
EHie lysis : 4C %1 YN %8 Cal cul ated 59.07 4.62 8.41
6. 78 Foun 8.9 . 711,,0.2 6,34 Exanpl e 120:
N- ( (4aS, R)%{(g-[ (}g NaBHY hylFdbenzyl ]- 2, 3, 4, 4a, 5, 6- hexah
Caigdiated 20 15¢.9¥yr azpno [812-a]7.44
uj nol i n-8-yl lcarbonyl)-3-nitro-4-{ [2

Fb%ﬁ%cnylsul nyl 482 hyl190%ni o3& benzenesul phonani de

trifluoroacetate The procedure is as for Exanple 104,

in Preparation 45 replacing 4-tert- butyl phenyl boronic

Exaople 133 :2- naph[((#h8&)-3r§[8°-Ghlotto-[1,92bipheny]] -2-yllmethyl}-
2,3,4,4a,5,6—hexahydro-lH—pyrazino[1,2-a]quinolin-S-yl)carbonyl] -4-{[2-

El

(phenylsulphanyl)ethyl]-amino}—3-nitr0benzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3-chlorophenylboronic acid.

Elemental microanalysis :

%C %BH %N %S
Calculated 57.17 4.45 7.94 7.27
Found 56.37 4.50 7.81 6.67

Example 114 : N-[((4aS,R)-3-{[3’-Fluoro-[1,1'-biphenyl]-2-yl|methyl}-
2,3,4,4a,5,6—hexahydro-lH-pyrazino[1,2-a]quinolin-S-yl)carbonyl]-4-{[2-

(phenylsulphanyl)ethyl]—amino}—3-nitrobenzenesulph0namide bistrifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3-fluorophenylboronic acid.
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El emental mcroanalysis : % %1 %N %6 Cal cul ated 59. 42
4.65 7.48 6.85 Found 59.57 4.76 7.23 6.83 5 Exanple
121 _

N -((4aS, R -{3-[(4'-Chloro-[1,1"-biphenyl ]-2-yl)nethyl]
- 2,3,4,4 a,5,6-h exahydr o-_JM—Oer azino [1,2-a] q uinoli
n- 8-yl }carbonyl)-4- [(2-

B Lt c! St k(im0 sBadtDiverod 'IF’E?p”l%L?gS.emmethyl}-
- ﬁﬁﬂérﬁ%ﬁf‘%ﬁ”ﬁ%ﬂé&?ﬁ bl ol FEPO AR IR enes.

qgtylmamml)bghyl] élﬁﬁlo[}lﬂemr)@benﬂ&esulphonamlde trifluoroacetate
et hyl) - am no] - 1, 3- benzenedi sul phonani de. El enent al

m croanalysis : % % %N %% Cal cul ated 53.56 4.33 7.23

: Nds 535 9 1 28,1 _
i LT Trath Qo' Blnie 1947 EBBIRS J1 hentacg . 4-er
butylphenylherogiosc boahﬂethﬂudrophqnyﬂmzom@gmd

[1,2-a] quinolin-8-yl}ca rbonyl)-3-nitro-4-{ [3-(2-

oxo- | -azepanyl ) propyl ] am no} benzenesul phonam de
Eldmesitdlinfitroanflasiet at e The procedure is as for Step A of

Exanpl e 1, replacing 4- ({(1R) 3- (di met hyl am no) - 1-

Ly byl 1o oy 3-nitrob | phonam

nyl t hyl ] pr opy mn ni tr obenzenesu .

g%g{/basym)?jr%o Zf %F %}%Z o‘i%)z | -azepanyl ) propyl ] am no
Foylgénzenesubphbnaspde. Exanpled23:

N-{(4aS,)?)-[3-([1,]"-Bi phenyl]-2-ylmethyl)-2,3,4,4a,5,

6- hexahydro-1H pyrazino [1,2-a]quinolin-8-yl] c

%@u?pﬁgm %W?‘]_{B"Czt"'%’%“'a?‘é‘”fﬂf'*?i&h%‘éfﬂ'z%i/wnaﬂlyl}-
2 3;4&kl,$)é-h‘exshy(hhddﬁ-wdalﬂo [12- li]qgiﬂg?ﬁ &gnédrueﬁgﬁgggﬁg%ekgﬁ

sulaﬂz(r{%%ﬁg}%lgp %wggas_euj_phonamlde trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-teri-

butylphenylboronic acid by 3-chloro-4-fluorophenylboronic acid.

Elemental microanalysis :
% C % H %N %S
Calculated 33.37 4.00 7.19 6.58

Found 53.7  4.09 7.1 6.16
Example 117 : N—((4aS,R)-{3-[2-(2,2-Diﬂuor0-1,3—benzodioxol-4-yl)benzyl]-

2,3,4,4a,5,6-hexahydro-1H-pyrazino [1,2-a]quinolin-S-yl}carbonyl)-3-nitro-4-{[2-

(phenylsulphanyl)—ethyl]amino}benzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-ters-

butylphenylboronic acid by 2,2-difluoro-1,3-benzodioxol-4-ylboronic acid.
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[ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3- ni t r obenzenesu
| phonam de by 6-chl oro-2-][ 2-

(pli enyl sul phanyl )ethyl]-3, 4-di hydro-2H 1, 2, 4- benzot hi a
di azni e- 7- sul phonam de 1, 1- di oxide. 5 El enental

m croanalysis : % %1 "N %5y fal cul ated 53.82 4.26 7.15
9.82 Found 53.52 4.20 7.10 8 86 Exanple 124:

N-((4aS, R -{3-[(4'-Chloro-[1, 1" -bi phenyl]-2-yl)nethyl]-
10

Eletnedich ni@oanfpdaexahydro- | H pyrazi no[ 1, 2- a] qui nol i n- 8-yl }
car bonyl ) -4-(2- .
phenoxyet WAQ - 4H61 2, #46énz 6hi adi azi ne- 7- sul phonani de

C”é¥3”epf§}q§&§%p Egro g{ggs The procedure is as for

Fodnd { (1R) - 354 9§ med. by | anj np) - 1?4 . .
[ (phenyl sul phanyl ) et hyl ] pr opyl } ani no) - 3- ni t r obenzenesu

| phonam de by 4-(2-phenoxy-

et 1 5y BRI P D S ens -

2 3@@42\9&46-&1&%}55‘0&61-ﬁy1?&130[5,@ AqbiboliftBHiglerbofyl)-4-mtlo/4-§3-
(Phﬂl{’lea'&épeyylmﬂpim@ﬁQmeyéﬁwyulyhzn@nuieztaﬂbosomt@ahydr o- 1 H

pyra2|no[1,2 a] qui nol i n- 8- yI]carbonyI} 4- ({(1R) - 3- (di ne
The hytoacdunc)) idl-as for Example 104, in Preparation 45 replacing 4-tert-

o S B Pl PR e L P

A of Exanple 5, replacing 3-nitro-4-{[2-
(phenyl sul phanyl ) et hyl ] am no } benzenesul phonam de by

Example(118):- 3- ( dVi(ekalSyR)afd- Re(l-Naphthyl)benzyl]-2,3,4,4a,5,6-hexahydro-

L R R R bR RS pisko-+-(otphenylsmigpioay Dethyil-
amiﬂd}bﬂﬁﬁﬂésﬁﬁblﬁmanﬂ@e iAoy o¥&etate

The procedure is as for Example 104, in Preparation 45 replacing 4-fert-

butylphenylboronic acid by 1-naphthylboronic acid.

FElemental microanalvsis :
% C % H %N %S
Calculated 59.07 4.62 8.41 6.78

Found 5892 471 7.2 6.34
Example 120 : N-((4aS,R)-{3-[2-(2-Naphthyl)benzyl]-2,3,4,4a,5,6-hexahydro-

1H-pyrazino[1,2-alquinolin-8-yl}carbonyl)-3-nitro-4-{[2-

(phenylsulphanyl)ethyl]amino}- benzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 2-naphthylboronic acid.
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Cal cul ated 60.59 5.88 9.42 7.19 Found 60.50 5.88 9.43

6.59 5 Exanple 126:

N-((4aS, R) -{3-[2-(4-Chl orobenzyl ) benzyl]-2, 3,4, 4a,5, 6-

hexahydr o- 1H pyr azi no

[ 1, 2-a] qui nol i n- 8-yl } car banyp)-- 3-ni tro-4-{[ 2-

(phenyl sul phanyl ) et hyl ] am no}- benzenesul phonani de

hydrochl ori de. The procedure is as for Step A of Exanple
=@k@é%@§%$§%wﬁ§L%he conpound of Preparation 5 by the

conmpound @f CPr epaFat i eaN46. %50 El enent al nai croanal vsi s

D oUC 9 9N %5 Cal cul ated 60.14 5.05 8.55 7.83 Found
Calggaigd 4. 8599230 470555 Exddnpl 65127

Fb%”ﬁ((4as Rgpg%—[%;%hengggbenggg]-2,3,4,4a,5,6-hexahydro-
15 ) . : .
pyrazi no[ 1, 2-a] qui nol i n-8-yl }carbonyl)-3-nitro-4-{[2-(p

henyl sul pbanyl ) et an no) - benzenesul nam d

Exampled2h or i ddV’ 'I(ﬁ‘lé‘%‘?}o{:%ﬂﬁréhlogoﬂ%jf'BW?‘SP%E%Pﬁgf‘ tEﬂlnpl e
f be

2 A B T ORI, 2 PRS2
pheﬁo(qfe(thfbaxﬁn(oﬁi—ll;Bsbh;zleamdlw)plibnamlde trifluoroacetate

[ (phenyl sul phanyl ) net hyl ] pr opyl }

am no) - 3-ni t robenzenesul phonam de by 3-nitro-4-f[2- 20
Thel %EBUr@lﬂsl RO &Y S8 LA IR lbféﬁilfa%ﬁl? wgmgpaimﬁeethylammo) 1-

emental mcroanalysis : "% %1 %N %5 Cal cul ated
[(plenylsolpBamyd)ng:tignl [igony } anfoohérngtobsazepcgdptengmide. Bg 41k§Z-phenoxy-

ahﬁ&f%@%@léfg?gﬂ?%h$%%%%§y enzyl] 2,3,4,4a, 5, 6- hexahydr o-

| H pyrazino[l, 2-a]
qui nol i n-8-yl ) carbonyl)-3-nitro-4-({(1R)-3-(di methyl am
El emﬁnmh microanalysis :
%C %H %N %S

Calculated 53.56 4.33 7.23 6.62

Found 53.95 4.38 7.21 6.28
Example 122 : N-((4aS,R)-{3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-

2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-3-nitro-4-{[3-(2-

oxo-1-azepanyl)propyl]amino}benzenesulphonamide bistrifluoroacetate

The procedure is as for Step A of Example 1, replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{[3-

(2-0x0-1-azepanyl)propyl]amino} benzenesulphonamide.

Example 123 : N-{(4aS,R)-[3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl]carbonyl}-6-chloro-2-[2-
(phenylsulphanyl)ethyl]-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulphonamide 1,1-

dioxide trifluoroacetate
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[ (phenyl sul phanyl) net hyl | propyl } am no) bi shydrochl ori de
The procedure is as for Step A of Exanple 1, replacing
t he conpound of Preparation | by 5 the conpound of
Preparation 47. Elenental mcroanalysis : % %1 %N %5
Cal cul ated 59.12 5.64 9.40_aﬁ%z Found 59.30 5.34 9. 34
NIL(dor T 1éﬁ| 1, 1' - bi phenyl ] - 2-yI ) met hy! |
R).- 3- - ro-[1,1'-biphenyl]-2-yl) _

The f?%%ﬁ%&ﬁ% % f[é St @¥%§1[11P1P+4p§¢tf’lilgmﬁ&'({](IR)'gl-(dll_neth}’zanﬂnO)'1-

i i - 3 ) -4- -3-a 0-4-
R AR Rt afenen ko Bicosmme 12
(phenylshlphan i lethyt o3 ¢ elilastdeo-2Hel ,pAdwadithiadiaging sy - udshdasmmae! €]-
d.zqi replacing 4-({(1R)-3-(di nethylanino)-1-

1O[Xﬂﬁiﬁenylsulphanyl)nethyl]propyl}amno)-3-n|trobenzenesu
| phonam de by 4-{[(3R)-3- 15 . .
am no- 4- ( phenyl sul phanyl ) but yl ] am no}- 3-ni t robenzenesu

Elemesrd migoangygisrent al i croanal ysi s zc ZHSgNS%SQ .

Cal cul at ed, A9. 98, 4,,02 7.29 5,86 Found 48. : :
524 20 Xl o Tdh: Sl um?S |

CaluldrédaR) - 33.8£ 4" 4061 orp1§1, 19 gpi phenyl | - 2-yl ) met hyl ] -
2,3,4,4a,5, 6-hexahydro-113-pyrazino 11, 2-a]

Fow’gnm i n- 85§/16§ca4-3ényl 51@4- ({{4R) - 3- _
(di met hyl am no) - 1- [ (phenyl sul phanyl') met hyl ] propyl } am no
)-3- nitrobenzenesul phonani de This conpound is obtained

Example 124G fr OmNa((MMI-BD[(mChId?a-[b,usbmhmmﬁ;mg@%,ﬂs al t

d ihed = 25 in Example 20 and subjecting it't ree
2,3¢ ‘fﬁ%ﬁlﬁﬁ’éﬁ?@‘gﬁk@mm@ﬁlhﬂﬂm anboByyBN2EXAVPLE

ph(ﬁmdxykﬂ@l}qﬁ-‘i[2,@-i)eﬁﬂﬁﬁﬂﬁﬁazﬁfet-’i/-\éﬁlbﬁoJ.uﬂn}/d.etlr,ﬁdioxide trifluoroacetate

The procedure is as for Step A of Example 1, replacing 4-({(1R)-3~(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-(2-phenoxy-
ethyl)-4H-1,2,4-benzothiadiazine-7-sulphonamide 1,1-dioxide.

Elemental microanalysis :

%C %H %N %S
Calculated 55.86 4.23 7.50 6.87
Found 55.01 4.30 7.23 6.76

Example 125 : N—{(4aS,R)-[3-(2-Benzylbenzyl)—2,3,4,4a,5,6-hexahydr0—1H—
pyrazino[1,2—a]quinolin-8—yl]carbonyl}-4-({(1R)-3-(dimethylamino)-l-
[(phenylsulphanyl)methyl]propyl}amin0)-3—nitrobenzenesulphonamide hydrochloride

The procedure is as for Step A of Example 5, replacing 3-nitro-4-{[2-
(phenylsulphanyl)ethyl]Jamino} benzenesulphonamide by 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzene sulphonamide.
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This study was carried out on three human tunour cel

lines : - 1 small-cell lung carcinoma, H146, 5 - 1
acute nyeloid | eukaem a, W4; 11, - 1 |eukaernia, RS4,
11. The cell lines are cultured in an incubator at 37C

in the presence of 596CC2._ﬁp2 H146 and RS4; 11 cells
are cultured in conplete RP 1640 nedi um cont ai ni ng
10% foetal calf serum 2 m Mof glutam ne, 50 units/n
of penicillin, 50 gg/m of streptonycin and 10 nM 10

Elfent®pes ot gt, pH = 7.4. The W4;11 cells are
cultured Tn a simlar nedium suppl enented with Gw CSF
at 5 ng/mM%dhe el s e diwsri buted onto 6-wel |

| at es and 0s to the test compounds for 6 hours.
Ch&wgyagre tﬂ@ﬁghafgﬁste%4gnd 1§%ed and the caspase
Foagd 1 vity igprpasyged igyshe £841 Ilysates. 15 This

enzymati c neasurenment is carried out by neasuring the
appearance of a fluorigenic cleavage product
Pharypci a). The resu haw t hat the conpounds of the
ExobBRUIRS *) . VIR Bl blor denmulbenalE S0 dhut-ec
heh&yﬂﬁﬂiﬁb%zﬁﬂfﬁ%}‘qﬁn@ﬁﬁ%}wqcﬁrb&aﬁﬁ?—nﬁt’i‘ﬁ-@g j.urmour
lines tested. By way of exanple, the conmpound of
(PhepzlspipbappDethyllamine} abenzgnesplphor@midé hg@a@bloride 20 in
the H146 cells, an activity at 0.1M of 20000 IU in the
M4 ;11 cells and an activity at 1M of 23000 IU in the
Thbcedite iseds| for StepQY of EXAMIEE, Beplaci) Bk @¥inpbind dPr¥hdrhon 5 by
The cytotoxicity studies were carried out on the three
thePﬂﬁﬁﬂghi%éhﬂ¥”6?“@&ﬂﬁnﬂ e A The cells are distributed
onto microplates and exposed to the test conpounds for
48 hours. The cell viability is then quantified by a

Elemghigl mimbandyséssay, the Mcroculture Tetrazoliurn 5
Assay (Canger Res.., 19 47, 939-942). The results are
expressedqﬁﬁglCé%]fcpﬁ%é%tr§@$on of conpound t hat

Calchlaidal ts cs 14 Viahs | ityspy 783

Found 5947 485 839 7.55

Example 127 : N-((4aS,R)-{3-[2-Phenoxybenzyl]-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a] quinolin-8-yl}carbonyl)—3—nitr0—4-{[2-(phenylsulphanyl)ethyl]amino}-

benzenesulphonamide hydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 47, and replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{]2-
(phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 61.10 5.13 8.91 8.16
Found 61.46 4.96 892 7.83
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50%, and show that the conpounds of the invention are
cytotoxic. By way of Exanple, the conpound of Exanple
20 has an |1 C50 of 3.05x10-7M on H146, 2.95xI0-8M on
W4 ;1 1 and 1.65xI0"8M on RS4 ;11. 10 EXAMPLE C :

I nducti on of caspase activi_tlysjn vivo The capacity of

t he conpounds of the invention to activate caspase 3 is

eval uated on a xengtranspl ant nodel of HL46 snal | - cel
E—Wﬂﬁgﬁﬁci norf¥ (Ead- {3211k noxylsenzyl 11253, 448, 5i6-hexaby dro-s H-
_ F LV @l i QSN € L . D
Py SRS AN S g P A RS SRR =GR et
[(panybmiplimyhnethyl]popgh aimind) hdshylivocdéride per i t oneal
route in a mxture of Tween 80/water. Sixteen hours
after treatnment, the tunour masses are recovered and
Thd poeshd i 4ster SRp e i1V }dnYach i i
t%&r?our | ysat es. he§§2§adl glbt) g\?ﬁ%&@ﬁ%?ﬂg&tﬁﬁgﬁmﬂon L by
the eompounday oeparsioni4ivent i on are capabl e of inducing
apoptosis in H146 tunmour lines in vivo. 20 By way of
Exanpl e, activation of nore than 700% conpared with the
Elegontal tlicrb&aBisai ned for the conmpound of Exanple 20 and
t he conpound of Exanple 23. 108- EXAMPLE D
Anti -t umouf Gact i%iy i%Mi v86SThe anti-tunmour activity
co d t i nv jon is evaluated in a
Cb@éﬁ%?fansgﬁgﬁ? E%%él 2ﬁﬂhl4gﬁ?hall-cell | ung carci noma
Fowml | s. 5x10B3MHLE3«cel [9534ar e 7123anspl ant ed

sub- cut aneously into i munosuppressed mce (NOD 5 SCID
strain). 25 to 30 days after the transplant, when the

IS e GRS RO T S0 My 25

hexghydro- b qfy razined2-ojuivadlisr-3-yBe arbonghyd-{ [ R)2L afldye-4- The

tu r. na i,S,,measured tw ce a k from the
| gyl lphaRe Tl m LR beRpreswshpramis e ifinoroacetate

denonstrate that the conpounds of the invention are
capabl e of 10 inducing tunour regression during the
Thepepqogyium tsr east fent Example 20, replacing 4-({(1R)-3-(dimethylamino)-1-

[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide by  4-{[(3R)-3-

amino-4-(phenylsulphanyl)butylJamino}-3-nitrobenzenesulphonamide.

Elemental microanalysis :

% C % H % N %S
Calculated 49.98 4.02 7.29 5.56
Found 48.89 3.99 6.92 3.24

Example 130 : Sedium N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-

(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide

This compound is obtained starting from a solution of the bis(hydrochloride) salt described
in Example 20 and subjecting it to three equivalents of NaOH.
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By way of Exanple, the conpound of Exanple 20
adm nistered in a dose of 100 ng/ kg induces al nost
conpl ete tunmour regression during the period of
treatnment, the effect persisting at |east 40 days
after the end of treatnent. MPLE E : Pl atel et
toxicity 15 BDF1 nouse blod& S drawn in a citrated
tube, diluted in PBS and i ncubated in the presence of
di fferent concentrations of the test products. After 4
hours' incubation at 37C, 20 | of fluorescent balls
(1036 balls / 1) are added to each sanple.
Mor phol ogi cal arBlHXRMACOEOGICAN! STEDYW nmakes it
possible to identify the platelets and counting 200
fluorescent balls nmakes it possible to quantify the
of 20 bl ood
ATE , S ' Tt h annexin V FITC
foll owed by analysis by cytonetry nmakes it possible to
ThidehelyWaeatrltd d¥ebs eitRen ruBlodt 8liffisesi.n apoptosis. The

conpounds of the invention denonstrate acceptable

pl gﬁ)élnéﬂ'cﬁlé%il@i qageinema, dBi8l opnent  for the indication

of NPHﬁjF_' Phar maceuti cal conposition

: tggpg?é“f%%%k?ggﬁng cé%%%ining a dose of 5 ny

of Nt {dukdaip; BRS§,(4 -chl oro-[1, 1' - bi phenyl ] - 2-

I thyl]-2, 3, 4,4a,5, 6-hexahydro-1 H pyrazino[ 1, 2-a] qu

The 8%1 nes_asp pultured émgn yncabatoy 1@5 7°G- in(thg praseryde-of S G18),- The H146

3k AR P i 0 o

serum, 2 mM of glutamine,. 50, units/ml of.penicillin,. 50. ug/ml of streptomyoin and 10 mM
of Hépes %u&er, gﬁeﬁ 1}.4§t arch

The2 8\4;74;1#/5 icezlés- g{ea-rcglr’]cured- i -a- similar - mediunr supplemented “with * GM-CSF
at 5 ng/ml.

Thezﬁell'a 'arei_%igtiriggteed'dn’td 6-well

They. are then harvested and lysed and the caspase activity is-measured in the-cell lysates.

By way .of example, the.compound of Example .20.show# afl activifOat-3 uM of 22000 TU
in the H146 cells, an activity at 0.1uM of 20000 IU in the MV4 ;11 cells and an activity at
1uM of 23000 IU in the RS4 ;11 cells.
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CLAIMS  1- Compound of formula (1) : R RZ AN- R3
wherein : 5 A represents a 5, 6 or 7-nenbered aronmatic
or non-aromatic ring which nay contain 1 or 2 hetero
atons sel ected from oxygen, sul phur and nitrogen, it
being possible for the latt - to be substituted by a
linear or branched (( - C6) a'I@yI' group, it being
understood that the ring A so defined cannot contain 2
sul phur atonms or 2 oxygen atons agd thatdone o:‘Nh_t hﬁ
XANPITES .he. a.C=0 group, 1 n and n', ic
E_I‘rﬁy—%'é@;ﬁb% ofBicityin i ergnt,prepresent 0, 1 or 2,
where 0 < n +n' < 4, R3 represents an aryl or

Thheytetoxadityl st@ti@iPere cirie8 RUESEINe $hide hiGRMin8 oE-BRHIED
al 3I:?I enewchai n containing froml to 6 carbon a?%ﬂs,

The gellspre diggrilgtteditte mieteplsas aat crposgayo He tes pbmpeuhds\fordB hours.
] l,oal kyl ene, gr ou a ryl ene .
Thg r%%lg g’ﬁlbgftgg% télr@ré ec#lglrtgﬁeg bya ﬁépiordline s&%’o E}E?Dﬁcrgﬁture Teteazolium

Asgly (Caecay Rewp 398, 42r9B9RU M epr esent s a hydrogen at om and
the other represents a group of fornmula (Il1) : R5 NH
~~ S R6 R4

The results are expressed in ICsq (concentration of compound that inhibits cell viability by

50%), and show that the compounds of the invention are cytotoxic.
By way of Example, the compound of Example 20 has an ICsp of 3.05x10"M on H146,
2.95x10™*M on MV4 ;11 and 1.65x10"*M on RS4 ;11.

EXAMPLE C : Induction of caspase activity in vivo

The capacity of the compounds of the invention to activate caspase 3 is evaluated on a
xenotransplant model of H146 small-cell lung carcinoma cells.

5x10° H146 cells are transplanted sub-cutaneously into immunosuppressed mice (NOD
SCID strain). 25 to 30 days after the transplant, the test compounds are injected by the
intra-peritoneal route in a mixture of Tween 80/water. Sixteen hours after treatment, the
tumour masses are recovered and lysed and the caspase 3 activity is measured in the

tumour lysates.

The results obtained show that the compounds of the invention are capable of inducing
apoptosis in H146 tumour lines in vivo.
By way of Example, activation of more than 700% compared with the control is obtained

for the compound of Example 20 and the compound of Example 23.
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wherein : 5 - Y represents a C=O or CH2 group, - RS
represents a hydrogen atomin which case R6 represents
a hydrogen atomor a -NR7/R 7 or -CH2-NR7R 7 group
wherein each of R7 and R 7, which may be identical or
different, independently of ;jhe other represents a
hydrogen atomor a linear or branched (d -C6)al kyl
group substituted by one or nore aryl, heteroaryl, 10
aryl oxy, heteroaryl oxy, arylthio, heteroarylthio,

EXDEVIPLECY ¢ AR -itho @ acelVRVQRvAY  9roups wherein @ * Rio
an cal or different, are

sel ected from hydr ogen, |inear or branched
ad -C6)al kyl,. Linear or branched - C6) al koxy, aryl .
Thé\n‘ﬂlt]ﬁt PhafSHvIEY o PT 18e CRIBOUE P(f %ef BIVRREPDS At u?%{‘@éed In a
xerfkrabiipFa Wode BSF 1EVAY dnfall0felIDlfY SdrbinoMh QEik. Whi ch  may be
sybstituted by a hetero atom sel ected from oxygen,

Sx I tH geeellsrate dranpplemted isub-ciendoysiyninéy $hmotosuhptessedemme (NOD

| t.a C=0
SRSl o el L el TS thol FoBER] R Bl oS g greached
apphetigaaty C50minkyihegésy €6mpHeld wee i3RcRE iftPa-pélo MBI @ mixture of

with the two carbon atons carrying theman aronatic or
Twrgh80/wiatsmagvesy fntpr 28 ritaxs- Mihegumony mgssyis mpamisad évise aoveek from
' ich being in the position para to
ﬁw?ﬁ%&%%ggﬁggﬁg?géﬁl %hich may contain in addition to the
nitrogen atom a further nitrogen atom and/or a S02
roup, the ring so defined being substjituted by an R7
Th% FYHS é’i’tad‘éqdi H%OI%.SHB%’E}I&QS‘E- comPuds f dhe dgentign e rapable of
indAdifEMRhod Re RionBurinSPis R0l drA8A,Af. branched (Cl- C6) -
N al k'd";’rlh o? I Ei: neaionor 1ilalganc e@ (d& - %ear koxy group,
By wieeyr afi ExaRiplerethe hampoaniyofoExanyde 20 aldugsistefedRr aadosd effil06 dng/kg

. .ab -. R9 t ni no .group or, | i near or
indfes gty ponbiE) BmaY T5EBeon SrTiBh AP periadisl ireriiveth fy offect
perSiB@ngOdt 16HRT £0 8l QBENth8 eRAST treatment.

EXAMPLE E : Platelet toxicity

BDF1 mouse blood is drawn in a citrated tube, diluted in PBS and incubated in the
presence of different concentrations of the test products. After 4 hours’ incubation at 37°C,
20 pl of fluorescent balls (1036 balls / pl) are added to each sample. Morphological
analysis by flow cytometry makes it possible to identify the platelets and counting 200
fluorescent balls makes it possible to quantify the absolute number of platelets per ul of
blood analysed. In parallel, labelling with annexin V FITC followed by analysis by

cytometry makes it possible to determine the percentage of platelets in apoptosis.

The compounds of the invention demonstrate acceptable platelet toxicity for development

for the indication of cancer.
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-112- it being understood that : "aryl" is understood
to nean a phenyl, naphthyl or bi phenyl group,
"heteroaryl"™ is understood to nean any nono- or

bi -cyclic group having at |east one aromatic noiety
and containing from5 to 10444 ng nenbers and whi ch may
contain 5 from1l to 3 hetero atons selected from

e S hur and nitrogen, such as the groups f
EXAMPEE R | Ehdrmaccufical composiitin g 3Bsne. * pyr i i ne,
qui nol i ne, isoquinoline, chroman, indole,
benzot hi ophene, benzofuran, 1, 3-benzodi oxol e and

1009 tablety ¢optiming aidase pEhmegoif Hx({(fe R)-3H shivey-¢1.bebiklyenyl]iZs

u t nea n no-. i~ cycl.i n-aro [
SO S ey et e 6 Oy S SR Dkt G0
(dirff@itylc anidd) N - f(pledty ksutphadyl ) heth o gl PATRINS B B 86 Sbnk oM

oxygen, sul phur and nitrogen, "cycloal kyl" is
sulphenanidedudhydoshlanda thxamme20)or - bi-—cyel-+-c-non-aromat i ¢ 5 g

containing from4 to 10 ring nenbers, it being

Whg%t;égh?%}r SO THE AT RSt ST BAT YT KOt T Gy RT BATRY 1™ an £0¢
Maizgataod. Kyl...gr.oups...so..defi.ned..15..La.be. substituted. by 20g

froml to 3 groups selected fromlinear or branched
Lac&(@e_.ee),al.k.yi ...... .O.ptlo.n.ail.ysubst'tutedbyahy.droxyo.r 30 g

Ma sl glesie. 1near or branched (@G- 6)al koxy, 2¢g

...................................................................

droxy, carboxy, Tornyl, "nitro, cyano, “am no, Tinear
Silioz...br.anched..pol.yhal.0-.(d.~.C6).al kyl.,.....al.kaxycar.bonyl..and 1g

al ogen .at , "arylene", "heteroaryl ene" and
Hygr{?ﬁ%fgwlﬁ‘i}ﬁlg%&'"'a'r'g"‘un’der’st"OO'd"t'O"'m);an', ...... Bf)erreasesasissesseres 2g

respectively, an aryl, heteroaryl or cycl oal kyl group
as defined above, inserted instead of a carbon atom of
t he al kyl ene chain, its enantioners and

di astereoi soners, and addition salts thereof with a
pharmaceutically acceptable acid or base. 2- Conpound
of formula (I) according to claim1l wherein Y
represents a C=0O group, its 25 enantioners and
di astereoi soners and addition salts thereof with a
pharmaceutical ly
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acceptabl e acid or base. 113 3- Conmpound of fornula
(I') according to claim1 wherein n and n' represent 1,

its

enanti oners and di astereoi soners and additi on

salts thereof with a pharmaceutically acceptable acid

or

base. 4- Conpound of formya (I) according to claim

1 wherein R4 represents a NO2 or SO2-CF3 5 group, its
enantioners and di ast ereoi somers and addition salts
thereof with a pharmaceutically acceptable acid or
base. 5- Conpound of forngiaryk) according to claim!]l
wherein X-R3 represents a (][I, ' - biphenylj-2-yl)nethyl
group optionally substituted by one or nore groups

1- @#@ﬁ&ﬁ%fhh?ﬁ%T&?logen, cyano, am no, am nonethyl and

uor one its enantioners and 10

di astereoi soners and addition salts thereof with a

pharmaceutically acceptab

e acid or base. 6- Conpound

of forrmula (1) according tgiclaiml wherein RS

represents a hydroge
di ast ereoi soners and

its enanti oners and

atom
itron salts thereof with a

pharmaceutically acceptjabl e |acid or base. 15 7-

Conpound of fornmula (I
represents the 1-(N
di met hyl anmhr o) - 4- ( ph
its enantioners and
salts thereof with a pha
or

ding to claim1 wherein R7

gfhanyl)-%htan-S-yl gr oup
oi somers and addition
rmaceliti cally acceptable acid

base. 8- Conpound gf for a (1) according to claim

1 wherein R7 represent

a?ngﬁ/( oR 10)-4- 20
(phenyl sul phanyl ) - but an- 3-yl group, R10 and R 10 bei ng

such that they forma saturated or unsaturated cyclic
or bicyclic group, optionallyRsubstituted by a hetero
atom sel ected from oxygen, nitrogen and sul phur, its
enantioners and di ast ereoi sonmers and addition salts

whédgr-eof with a pharmaceutically acceptable acid or
base. 9- Conpound of formula (1) according to claim1
wherein R 7 represents a hydrogen atom

*

A represents a 5, 6 or 7-membered aromatic or non-aromatic ring which may
contain 1 or 2 hetero atoms selected from oxygen, sulphur and nitrogen, it being
possible for the latter to be substituted by a linear or branched (C;-Cg)alkyl group,

it being understood that the ring A so defined cannot contain 2 sulphur atoms or 2

oxygen atoms and that one of the ring members may be a C=0 group,

n and n’, which may be identical or different, represent 0, 1 or 2, where 0 <n +n’ <

4,

R3 represents an aryl or heteroaryl group,

X represents a linear or branched alkylene chain containing from 1 to 6 carbon

atoms, one or two of which carbon atoms may be replaced by an oxygen atom, a

cycloalkylene group, an arylene group, a heteroarylene group or SO, group,
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25 its enantioners and di astereoi soners and addition
salts thereof with a pharmaceutically acceptable acid
or base. - 114 - 10- Conpounds of forrmula (I) which are

N-({(4aR)-3-[(4' -chl oro-[ 1, {f1-bi phenyl ] -2-yl ) met hyl ] - 2,
3,4, 4a,5, 6- hexahydro-1H pyrazino[ 1, 2- a]quinolin 8-yl}

gﬁ{ gli(;')en X% 1%)5: %e(ﬁfg %I]R)ang R&%}%E&QYS aalggcﬁlggen]atcgrﬁ %H& ﬁ}/e other represents a
an]gﬂmp%{ﬁmhﬁmbﬁnzenesulphonan1de 5 N-(f
(1Gaa)-2-[(4"-cliloro-[I,I"-biphenyl]-2-yl)methyl]-1,2,
3,4, 10, 1 OGa-hexahydro- pyra2|no [ 15 2-a]indol -8-yl}
carbonyl)-4-({(1R) - 3- ( diymet hyl )-1-

[ (phenyl sul phanyl ) Rekhyt] pgg R

am no) - 3- ni t r obenzeneésul phonam 6 ey
N-({(10a(3)-2-[(4"'-chloro-[1, 1= henyl ] -2-yl)nethyl] -
1,2,3,4,10, 10a-hexahydro- pyrazno[ 1, 2-a]indol-8-yl}
carbonyl)-4-({(1R)-3-(di rnet hyl am no) - 1-[ (phenyl 10

whertinphanyl ) met hyl | pr opyl } am no) - 3- ni t r obenzenesul phonam

de,
N- (Y st 2 §TQ or ShR&¥ % 1, 1' - bi phenyl ]-2-yl ) et hyl ] -1

L2
- rl%o%yfe?eritgé??cﬁ%?&g 5{%{2}1’1 lflm %ﬁ%&la:ﬁﬁ;{% r%o‘r&leht@ d®lydfp¥h htom or a

h :
sul-phaR/b )qreﬁ%l—]\@wﬁpygl})up wherein each of E{S pangn |7, which may be
|
(1)1 P rReL RS PIRLR R ESoner Wshrepinat yfrpesy o or o

, 4, lidedr &r %nbl@ﬂa({hi@%)alk 1 group substltuted by one or more aryl heteroaryl,
hydrogyra2|no[1 2-a] 1 ndol - arbon

besicspi pr i
mor gstilory n Jipteroprylpsp hasiyithios lhe yllt ipe D M%?l@%l_\}ﬁy pr —NR1oR 19

anm no fl t hyl | ph [1b -
2 ARl L 17 Oy sul phonyl] benzene

{[2=(4- ckup raﬁ@ he’nagl \)vhﬁh5mdy et Edéhtl&al CHHC Hmeemn ai'e- yél]acftedl from
hyl}t 2, 3,4 - hexahydro-1 H pyraz a]
qui bqlrpaerslylpal) %fal?rmﬁ](th(eFH{Yi Ryneat embragehed (&, CShoxy, ary

nor [ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3
? Ft%%% %é?h yl ) - sul phonyl ] benzenesul phonani de,

II:F [% ( 10a]R§)an8 I{ [@fﬂﬁﬂ-aCshhﬂﬁte@ be aydajurbted codlivedribityclie gyamlpowhich
exen- 1-

1, omay he mb Jotsed s Rygroppresistdiion sxy gt nitoesh sodrgghur, it
nyI beidk &ﬁ&e}&o@th(n"’one or more of the ring members may represent a C=0 group

or may be substituted as indicated in the definition of a heterocycloalkyl given
below,

or Rs and Rg form with the two carbon atoms carrying them an aromatic or non-

aromatic ring containing 5 or 6 ring members, one nitrogen atom of which being in the

position para to the SO, group, and which may contain in addition to the nitrogen atom

a further nitrogen atom and/or a SO, group, the ring so defined being substituted by an

R7 group as defined above,

- Ry represents a halogen atom or an NO,, Rg, SO;-Ro, linear or branched (C;-Ce)-
alkyl or linear or branched (C;-Cg)alkoxy group, wherein Rg may have any of the
values of Ry as defined above,

- Ry represents an amino group or a linear or branched (C;-Cg)alkyl group optionally

substituted by one or more halogen atoms,
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nmor phol i nyl ) -1- [ (phenyl sul phanyl ) et hyl ] propyl )
amno)-3-[(trifluoronethyl)- 25

sul phonyl ] benzenesul phonani de,

N-[((4aR) -3-1[4-(4-chl orophenyl)-3-pyridyl]nmethyl}-2,3,
4, 4a, 5, 6- hexahydro-1 H 9. _
pyra2|no[1 2-a] qui nol i n- 8- yﬂ}carbonyl]-4-({(1R)-2-(d|rn
et hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] et hyl }

anmi no) -3 -nitrobenzenesul phonam de,

ﬁanghﬁ&ﬁabo§ﬂ£&4 am no-4'-chloro-[1,1"'-bi phenyl]-2-yl)ne
thyl]-2,3,4,4a,5,6- 30

hex"alhx)'('jrsomldsrsmﬂdéq imreefi & pRemlonsphthly] or- @phdnytgmobpny| ) - 4- (
Eprei Pt ST RhseBias hopoas boeli rowp S8 ahigast one

115arofiiatip Ronea ﬂ@cont&hl[r{g(ﬁ&ﬁﬁ)&tg “10 ring members and which may contain
{[4 (am nonethyl )-4"'-chloro-[1, 1' - bi phenyl ] -2-yl] net Ryl
} 2from Itagd he@ftﬁﬂﬂ@@»@a@ﬁgﬁsﬁed fronpopygenz Slrtiphlﬁr andnitpgen, such as the

I
?d| a8 Ill%sn a?‘né(né‘}o%’%%g‘io?ajﬁle"%% lé{dii%ﬁ?a]ﬂ%ll Bk 19odig1 jsoquinoline,
ai n¢1nomma inilole obenshiehehe, Behpdtaralrl 3ebenzodioxole and 2,3-dihydro-
tr|h iﬁochlorlde
% d¥0Xipe3' _ f | yor o- 4' - chl oro-[ 1, 1' blphenyl] 2-yl]
r-TEt' {e}ro%cfbH 25, 8de s{o%d mean qny | S)r bi- chcI Ton—ar()matlc

hexahydr yrazi no U|no car 6o
{ ( 1®puB-containing from 4 to 10 ring members and Wthh may contain from 1 to 3

(d| %Iigt)élpam ng%ﬁ%l fLé}_ﬁhen I sul erl%‘lé)mtrr%tglgyl ] propyl }arnin

N‘ ['c&él@ﬁi)(y}? ﬂs[ﬁhdgfskfddf JOU&E%IA;]}HK)HOL Tor Boi= R RO B8 atorat group

heXGhWﬂmmgﬁHMp?ﬂaH?nngmwgﬁaﬁqU|noI|n 8-yl ) carbonyl ] -4-(
{(1R)-3- |
(di met hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am no

it bging positle GhrahE E@eﬁhét@@s@ aﬁkt@ﬁ)cycloalkyl and cycloalkyl %roul})s SO %efmed

N-[((4aR) -3-{[ 4" -cyano- blphenylﬂ
to by substittesl R gmyd{g)_ |’3|-gr011p§§ selected from linear or branched (Cs- C5)a1kyl

o RSBk ) B AR5 AR s

hydamyn ehrbd8xni formple lnitﬁn egand) hatigdlildear or branched polyhalo- (Cl—CﬁgalkyI
% 4aR) (1, 3- benzodi oxol -5-yl ) benzyl]-2, 3,
alkoyéf ;Iré)g ﬁf&ﬁgaﬁ)ﬂ_en atoms,

- 'arylene", '"heteroarylene" and ‘"cycloalkylene" are understood to mean,
respectively, an aryl, heteroaryl or cycloalkyl group as defined above, inserted

instead of a carbon atom of the alkylene chain,

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically

acceptable acid or base.

2- Compound of formula (I) according to claim 1 wherein Y represents a C=0 group, its
enantiomers and diastereoisomers and addition salts thereof with a pharmaceutically

acceptable acid or base.
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pyrazi no[ 1, 2-a] qui nol i n-8-yl }carbonyl )-4-({(1R)-3-(dirn
et hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl }

am no) - 3-ni trobenzene sul phonam de, 20
N-({(4aR)-3-[(4'-chloro-[1, 1" -bi phenyl]-2-yl)nethyl]-2,
3,4, 4a, 5, 6- hexahydro- 1H pyna %lno[l,Z-a]qU|noI|n-8-yI
}carbonyl) 4- ({(1R) - 3- (4- nor phol i nyl ) - 1-

3- (E,ﬁ%"%ﬂj% ﬁfglirlllglg%r{ gﬁ%@ﬁ%&&%%’el wherein n and n’ represent 1, its

endNtl()fn@fbaﬁad Hidstedecisdth@s Omld Laddiridi @Ql?snl’ﬂe]r ot %M]n?yﬂéhlllaf%utlcally
6- hexahydro-1 H pyrazino[1, qU|no

aCC@aﬁablﬁrﬁhmd)ordaagq (1R) - 3- (4- nor phol i nyl ) - 1 25
[ (phenyl sul phanyl ) net hyl ] pr opyl }
am no)-3-[(trifluoronethyl)sul phonyl]-
4- @aﬁp@.ﬁﬁ&lﬂ fbﬁﬂlﬂ@(‘]) @€cording to claim 1 wherein R4 re resents a NOI2 or 802 CF;
%gaR -[ (4 -chloro [1,1" -bi phenyl ] -
grogp,4 enaplioraszahgae odiapierepispmersn ofnd, Zdél]thul mdka rthﬁeyf }W1th a

e T L

am no) - 3-ni t robenzenesul phonam de, 30

@1&&@%5 %%ﬁ‘éﬂ’iﬁ f}? l@coqro?@u[lgl t(} clz?linphen Ier]em2 )2/ {{2 rlglgrte]g/elnlcs g. (1,1
blpHéftfy@]ZJZ ?[n]l::f}%f'l %}&Ugn Fl‘l)ﬁ sﬁ%s}l?ﬁécf ﬁg ?6}1%) ;og‘ Bl)%tf: ]gngups kiRl from

peridy phanyl
haleggnnopyaoni Bmutmenammeﬁmﬂtknﬁo rsadi deflueromkbthyl, its enantiomers and

2-yl thyl] -2,

dla%l- I%g%gmgl)s 31}& é%CHE}(grP léa FsH'g}lereo% w1lt)h Fa)lh;?hrllnlnaceutlgal?yrrgccegta le acid or
baspyr azi no[ 1, 2- a] qui nol i n- 8-yl } carbonyl )-4-({(1R)-3-(1-py

rrolidinyl)-1- [(phenylsul phanyl)nethyl]propyl}

am no) - 3- nitrobenzenesulphonan1de,

@blﬁé(&éﬁ?féglh el)g%l ﬁIQ %ch:o(%{i]ﬁ_g t ’ciailh ql \Qfﬂer Xll 5 repyesgnts a Ii]&drogen atom,
its pyanéioineay dnd? dﬁ];tﬁtbbi’&@hiefk' Srdy hd @GP ! hettof Wit pﬁaﬁiﬁc@u’ucally

di hydr o- 1(2Fﬁ yridyl)-1-
accﬁ{tﬁ]ﬂ%ﬁgflf@alEaf‘r?’anyl)nethyl]propyl}

am no) - 3-ni t robenzenesul phonan de,

N-({(4aR)-3-[(4' -chloro-[1, 1" -bi phenyl ]-2-yl)nmethyl]-2,
7- QuipatmdSofs fdrewiishYlirazebiding to claim 1 wherein Ry represents the 1- -(N,N-

) | | bonyl )-4- ({(IR) - 3- (1- az
Bl GRS s oom. 1 TR (el
dlaﬁl\l_%d{iﬁ(@%rm%‘)s naléfd{ %&@ﬁ%{a @zgr%g{h[g%ﬁ clatitel-p pHafnaceutically acceptable acid or
a - - - -
bas¢.' - bi phenyl ]-2-yl ) et hyl | - 2, 3, 4, 4a, 5, 6- hexahydro- | H

o

8- Compound of formula (I) according to claim 1 wherein Ry represents a I-(NR;0R’10)-4-
(phenylsulphanyl)-butan-3-yl group, R;o and R’1q being such that they form a saturated or
unsaturated cyclic or bicyclic group, optionally substituted by a hetero atom selected from
oxygen, nitrogen and sulphur, its enantiomers and diastereoisomers and addition salts

thereof with a pharmaceutically acceptable acid or base.

9- Compound of formula (I) according to claim 1 wherein R’; represents a hydrogen atom,
its enantiomers and diastereoisomers and addition salts thereof with a pharmaceutically

acceptable acid or base.
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pyrazi no[ 1, 2- a] qui nol i n-8-yl }carbonyl)-4-({(1R)-3-((IR

5S) - 3-azabi cycl o-

[3.1.0] hex-3-yl)-1-[(phenyl sul phanyl ) et hyl ] propyl }

am no) - 3-ni trobenzene- sul phonam de, and addition salts
thereof with a pharmaceuticghly acceptable acid or

base. 15 11- Conpound of fornmula (I) accordlng to claim
1 which is N({(4aR)-3-[(4'-chloro-[1I,

bi phenyl ]-2-yl)nmethyl]-2, 3, 4, 4a, 5,6-hexahydro-1

10Jr€mpmaaffor&m?ar WhicRgld n- 8-y

carbonyl) {(1R)- 3- (dlnethylan1noi | -[ (phenyl sul phany
19 rréTt(Hﬂa]Rbﬁoliﬁ%qhkum[h,é)blﬁhenyil]ewbmeﬂwﬂﬂemnmb;scfammydm 1H-

d_addi t |t ceuti cal
o cpifs U ahi B S b Rl 3 Bttt oyl Hipheny -
l) supled
\ %? (%F{whﬁﬂlfl P @ﬁwgﬁéﬂo Mhmbélfzﬁﬁ%sﬁﬁhf nade ) et hyl ]
0 N- (4(104a} 24(45-chloxca hly HrbophenyH 2yylanethpl[{1,213,2; lﬁ]lOa-hexahydro-

qui poli.n

car BORY 5)[8121?/ @{%%)8 Y g DR (R Sy dimethodanaingl-dul phany
1) rrgphaﬂy Iﬁlawl}macﬁyq;%pﬁ}%mb%-@%{ﬂ&&%&i&kﬂﬁ%@%@@

bi s(hydr ochl ori de of fornmula

ac cr (Wgﬁ)—%—[@l’-ah ot [ hhiberhensl] Ledjraeth ({2 4R 18atherddhydro-

b By Zipql1y2-alindgh 8} sarbony Dy (hR)-3-(dimethylaming)- &-I nbenyy

dr omﬂmha;ayr)métnsth ?;f}ﬁhﬁw)mhlhﬂb&zeﬂésu}phoﬁﬁﬁ@e nyl)-4-({
(1R di nmet g am no)

Qul Tﬂr(&ﬂ@pyh%-t[ﬁyp lprooﬁyl'-b}plmn'yﬂl]ﬁe}ﬂ)lﬁethyl] 1,2,3,4,10,10a-hexahydro-

RS S R ol ey R RS A

' n dulitantHeetyl] §r0pyl%§ﬂmﬁ)§ ﬁﬁl&bbéﬂiﬁn&ﬁtpﬁbﬁﬁhdé‘ conmpound
of formul a wherein'Y is as defined

Por N804 elnte- Ty e EsbAra ey A0 14105 G hons.

Sy Sﬁ}%%ﬁgfrazéo [fl or cﬁﬂ’ld%l g-y\/})carbonyl)-ql-&( f&)\-g-@ -morpholinyl)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-[(triflucromethyl)sulphonyl]benzene-
sulphonamide, |

* N-[((4aR)-3-{[2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohexen-1 -yllmethyl}-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-( {(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3- [(trifluoromethyl)-
sulphonyl]benzenesulphonamide,

* N-[((10ap)-2-{[2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-ylJmethyl }-
1,2,3,4,10,10a-hexahydropyrazino[1,2-a]indol-8-yl)carbonyl]-4-({ (1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3- [(trifluoromethyl)-
sulphonyl]benzenesulphonamide,

* N-[((4aR)-3-{[4-(4-chlorophenyl)-3-pyridylJmethyl}-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-({(1R)-2-(dimethylamino)-1-
[(phenylsulphanyl)methyl]ethyl}amino)-3-nitrobenzenesulphonamide,

* N-({(4aR)-3-[(4-amino-4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(LR)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzene-
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NI( N X~ R3 wherein A, X, n, n' and R3 are as defined
for formula (1), the -Y-CO group being attached in the
a or b position of the tricyclic system so defi ned,

whi ch conpound of formula (l111) is condensed in a basic
mediumin the presence or _{f absence of a coupling
agent with a conpound of formula (V) : C1 HN~ 1 (V)

uﬁm%nmﬂﬁgreln R4 is as defined for formula (1), to
obt

a conpound of formula (VI) Ud Cy\Y~ SO (VI) 2

R aN- [@(531?9*—‘@'{?11 Anfomdthnd'-BloRL R, 1a-<51p11@ﬁy1[|1@dy1]me

thyl}-
her ei nbefore, which is condensed with a co dy

f orer%bﬂ4aﬁb@hwahys}m&fémramoan2rahum@pe8 Hhcar ﬂh‘éﬂ{(ﬂﬁﬁ-

for
par

B P B ST RO Hoor

~ Tsalphobhrhile trikytrYeHMHED a

N-[((4aR)-3-{[3’-fluoro-4'-chloro-[1,1'-biphenyl]-2-ylJmethyl}-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzene-
sulphonamide,

N-[((4aR)-3-{[4'-(trifluoromethyl)-[1,1'-biphenyl]-2-yl|methyl }-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-
nitrobenzenesulphonamide,

N-[((4aR)-3-{[4'-cyano-[1,1"-biphenyl]-2-yl|methyl }-2.3.4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide,
N-({(4aR)-3-[2-(1,3-benzodioxol-5-yl)benzyl]-2,3,4,4a,5,6-hexahydro-1H-
pyrazino|1,2-a]quinolin-8-yl}carbonyl)-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzenesulphonamide,
N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-y)methyl]-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(4-morpholinyl)-1-
[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzenesulphonamide,
N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(4-morpholinyl)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-[(trifluoromethyl)sulphonyl]-
benzenesulphonamide,
N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(4-methyl-1-piperazinyl)-1-
[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzenesulphonamide,
N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-y)methyl]-2,3,4,4a,5,6-hexahydro-1 H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(1-piperidyl)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide,
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2 Ra wherein Cy, Y, R4, R7 and R 7 are as defined

her ei nbefore, which may be purified according to a
conventional separation technique, which is converted,
if desired, into addition salts thereof with a
pharmaceutical Iy acceptablejggid or 5 base and which
is optionally separated into Its isoners according to a

Bfgﬁ?é@ﬂ-ﬁ% R e G s ey 13- by g 2
N phatinfer qq]hﬁmhusse%h@ﬁb&{y@)u {NIRTBY EhlAbLidingHIROUNd

or mul a ) 10 "Wher ei fined
f or [(P]@ﬁﬂbdﬁlubp m&)l)raﬁh}’ﬂlyropﬁbaremehﬁsnfaolfems@ntsmlphwnhde;

f
oty 35(Ph ol et bpipheri -k haup sk n e Boselyaro- 1
I L 1B el S - -
(o maachom o
nﬁbhﬂmdlsﬁifphﬁ@ﬂhnﬂhyﬁpmpyl}ammowﬂnﬁemaenemlphchmmmbe

ggg%%ﬁb%rtf%r h&srgrffilrl?lyheny%ﬂl%yﬁ trl‘jgégaff 2 4a\gﬂ6t Eexahydro 1H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(1-azepanyl)-1-[(phenyl-
sulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide,
¢ N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydro-1 H-
pyrazino[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-((1R,5S)-3-azabicyclo-
[3.1.0Thex-3-yl)-1-[(phenylsulphanyl)methyl|propyl } amino)-3-nitrobenzene-
sulphonamide,

and addition salts thereof with a pharmaceutically acceptable acid or base.

11- Compound of formula (I) according to claim 1 which is N-({(4aR)-3-[(4'-chloro-[1,1"-
biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl} -
carbonyl)-4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-
nitrobenzenesulphonamide, and addition salts thereof with a pharmaceutically acceptable

acid or base.

12- Compound of formula (I) according to claim 1 which is N-({(4aR)-3-[(4'-chloro-[1,1'-
biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydro-1 H-pyrazino[1,2-a]quinolin-8-y1} -
carbonyl)-4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-

nitrobenzenesulphonamide bis(hydrochloride).

13- Compound of formula (I) according to claim 1 which is sodium N-({(4aR)-3-[(4"-
chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-hexahydro-1 H-pyrazino[1,2-a]quinolin-8-
yl}-carbonyl)-4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl }amino)-3-

nitrobenzenesulphonamide.
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H2N, | (MIl1) 502 Ra wherein R4, R5 and R6 are as
defined for formula (1), to yield a conpound of formula
(1) which may be purified according to a conventiona
separation technique, which is converted, if desired
into addition salts thereot]$%Lh a 5 pharmaceutically
acceptabl e acid or base and ich is optionally

arated.into its isoners accordi 0 a conyenti onal .

14 SRS R Re BLaint BT A TR Peil Holoat by cRsHGeR i ha there s
usedQRRfakti g aRrisONRRMINA bf fdfi @1{1) according to any

one of clains 1 to 13 or an addition salt thereof with

a pharmaceutically accgp%XbLe acid base in

combi nation with one &@r mor eGbhar maceutical |y

accept abl e excipients. 10 17- Pharnmaceutica

conpositio ccording to claim16 for use in the
WhEESHY Faist &y efgffed for dreae (Dsands Cyrigpigprntt ot fusedatrspicléc system of
forh8ta (fRr maceuti cal conposition according to claim 16

for use in the manufacture of nedicanents for use in

the treatnent of cancers. 19-p Pharnaceuti ca

conposition according to clakm 16 for use in the

manufacture of 15 nedi cangf jor use in the treatnent

of cancers of the bl adder, , breast and uterus,

chroni c | ynphoi d | eukaemaas ghcers of the col on,

ct sophagus and liver, ngboolastic k kaem as,

follicular |ynmphomas, m Ras, mal i gnant
haenopat hi es, nyel omas, ™oy

cancers,
non-smal | -cell lung cancers, prostate cancers and
smal | -cel | lung cancers. ( 20- ppi nati on of a conpound

of formula (1) according to ahy one of claims 1 to 13
with 20 an anti-cancer agent lsel ected from genotoxic
agents, mtotic poisons, ant % tabolites, proteasone
i nhi bitors and kinase inhibitors: - 120 21- Use of a

conbj nation ag¢cgordi n 0 %Fin12 in th nuf act ure of )
GRIPATRY 90 BRSNS LR 20 L L0 BRaae o,
the a or b position of the tricyclic system so defined,
which compound of formula (II) is condensed in a basic medium in the presence or
absence of a coupling agent with a compound of formula (V) :

Cl

HN V)

2 \802 2

wherein Ry is as defined for formula (I),

to obtain a compound of formula (VI) :

Cl
Cy~_ _NH /Q/ (VD
Y~ tso, Y,
4

wherein Cy, Y and R4 are as defined hereinbefore,
which is condensed with a compound of formula HNR;R’; wherein R, and R’; are as

defined for formula (I) to yield a compound of formula (I/a), a particular case of the

compound of formula (I) :
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22- Use of a conpound of forrmula (I) according to any
one of clains 1 to 13 in conbination w th radi ot herapy
in the treatnment of cancers. ABSTRACT NEW TRI CYCLI C
COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARVACEUTI CAL  COVPOSI Tl ONG1 £ONTAI NI NG THEM  Conpounds
of formula (1) RR R2 AN h&h X' R3 wherein A
represents a 5, 6 or 7- menbered &gs ero)aromatic or
non-aromatic ring, n and nt 0, 1 or 2 X

represents an al kyl ene cha
description, Cy remese afl aryl onl/wet eroaryl
group, one of t grog and R2 represents a
hydrogen atom and the other represents a group of
formula (R) as defined in the description. No figure

for publication
wherein Cy, Y, R4, R; and R’; are as defined hereinbefore,

which may be purified according to a conventional separation technique, which is
converted, if desired, into addition salts thereof with a pharmaceutically acceptable acid or

base and which is optionally separated into its isomers according to a conventional

separation technique.

1S- Process for the preparation of a compound of formula (I), characterised in that there is

used as starting material a compound of formula (II°) :

Y .
Cy/ ~ OH ("

wherein Y is as defined for formula (I) and Cy represents a fused tricyclic system of
formula (IV) :

V)

wherein A, X, R3, n and n’ are as defined for formula (I), the -Y-OH group being attached
in the a or b position of the tricyclic system so defined,
which compound of formula (II") is condensed in a basic medium in the presence of a

coupling agent with a compound of formula (VII) :
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wherein Ry, Rs and Rg are as defined for formula (I),

to yield a compound of formula (I) which may be purified according to a conventional
separation technique, which is converted, if desired into addition salts thereof with a
pharmaceutically acceptable acid or base and which is optionally separated into its isomers

according to a conventional separation technique.

16- Pharmaceutical composition comprising a compound of formula (I) according to any
one of claims 1 to 13 or an addition salt thereof with a pharmaceutically acceptable acid or

base in combination with one or more pharmaceutically acceptable excipients.

17- Pharmaceutical composition according to claim 16 for use in the manufacture of

medicaments as pro-apoptotic agents.

18- Pharmaceutical composition according to claim 16 for use in the manufacture of

medicaments for use in the treatment of cancers.

19- Pharmaceutical composition according to claim 16 for use in the manufacture of
medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus,
chronic lymphoid leukaemias, cancers of the colon, cesophagus and liver, lymphoblastic
leukaemias, follicular lymphomas, melanomas, malignant haemopathies, myelomas,

ovarian cancers, non-small-cell lung cancers, prostate cancers and small-cell lung cancers.

20- Combination of a compound of formula (I) according to any one of claims 1 to 13 with
an anti-cancer agent selected from genotoxic agents, mitotic poisons, anti-metabolites,

proteasome inhibitors and kinase inhibitors.
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21- Use of a combination according to claim 20 in the manufacture of medicaments for use

in the treatment of cancers.

22- Use of a compound of formula (I) according to any one of claims 1 to 13 in

combination with radiotherapy in the treatment of cancers.
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ABSTRACT

NEW TRICYCLIC COMPOUNDS,
A PROCESS FOR THEIR PREPARATION AND PHARMACEUTICAL
COMPOSITIONS CONTAINING THEM

Compounds of formula (I) :

wherein :

¢ Arepresents a 5, 6 or 7- membered (hetero)aromatic or non-aromatic ring,

¢ nandn’represent 0, 1 or 2

¢ Xrepresents an alkylene chain as defined in the description,

¢ Rjrepresents an aryl or heteroaryl group,

one of the groups R; and R, represents a hydrogen atom and the other represents a

group of formula (II) as defined in the description.

No figure for publication



