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Disturbances in apoptosis are involved in certain pathologies. Increased apoptosis is

associated with neurodegenerati i
at . . .
g ive diseases, such as Parkinson’s disease, Alzheimer’s

s . . . S,
disease and ischaemia. Conversely, deficiencies in the execution of apoptosis play a

signi i i
gnificant role in the development 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 57-70)

The compounds of the present invention, in addition to being new, have pro-apoptotic

) . .
0 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 OF
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¢ 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
5 . possible for the latter to be substituted by a linear or branched (Ci-Cgalkyl 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,
¢ nandn’, which may be identical or different, represent 0, 1 or 2, where 0 <n+n’ <
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10 ¢ Rjrepresents 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 Ry and R, represents a hydrogen atom and the other represents a
15 group of formula (IT) :
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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

15 or may be substituted as indicated in the definition of a heterocycloalkyl given

below,
or Rs and Ry 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
20 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»-Ro, linear or branched (C1-Ce)-
alkyl or linear or branched (Ci-Coalkoxy group, wherein Rg may have any of the

values of Ry as defined above,

25 - Ry represents an amino group or a linear or branched (C1-Ce)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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pharmaceutically acceptable acids there nay be nentioned by way of

non- it being possible for the aryl, heteroaryl, heterocycloalkyl and cycloalkyl groups so defined

to be substituted by from 1 to 3 groups selected from linear or branched (C1-Ce)alkyl
optionally substituted by a hydroxy or amino group, linear or branched (Ci-Cg)alkoxy,

15 hydroxy, carboxy, formyl, nitro, cyano, amino, linear or branched polyhalo-(C;-Cg)alkyl,

alkoxycarbonyl and halogen 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,

20 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,
25

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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trifluoromethyl.

Rs preferably represents a hydrogen atom.

10 The preferred R; groups are the groups 1-(N,N—dimethylamino)-4-(pheny]sulphanyl)-

butan-3-y] and 1—(NR;OR’10)-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
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More especially, the invention relates to compounds of formula (I) which are :
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[ (phenyl st dphamykgbesidaydul ibeayikis.
am no) - 3-[ (trifluoronethyl)sul phonyl]- benzenesul phonam de

bi shydr ochl ori de,
N- ({ (4aR) “Brel ithntieihérS) Bradidredisodr® NGM Y aliition Yok Rl iy 3 pha4a SR

ahydro- | H rmaceutically

pyr azi no[ Pcﬁpéﬂbm%illl basg ofythp peafbrontydonpbuids (of Be- idvditioR el YA tnreBiaP §5Z

inyl 1s1- ofthe invention.

The invention relates also to a process for the preparation of a compound of formula )

characterised in that there is used as starting material a compound of formula {m :

Y
/
Cy \CI (I

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



20 [ (phenyl sul phanyl ) met hyl ] pr opyl } am no) - 3- ni t r obenzenesul phonam de
bi shydrochl ori de,

N-({(4aR)-3-[(4' -chloro-[|,|"'-biphenyl]-2-yl)nethyl]-2, 3,4, 4a,5, 6-hex
ahydro- | H

pyfazi no[ 1, 2- a] qui nol i n- 8-yl }carbonyl )-4-({(IR)-3-(1-piperidyl)-1-

[ (phenyl sul phanyl ) net hyl ] propyl } am noe)133- ni t r obenzenesul phonam de 25
bi shydr ochl ori de,

N-({(4aR)-3-[(4'-chloro-[I,]"-bi phenyl]$2-yl)nethyi]-2,3,4,4a,5, 6-hex
ahydro-1H pyrazino [ 1,2-a]quino|ir¥1-8-v|I carbonyl)-4-({ (1

R)-3-(1-pyirolidinyl)-1- [(phenylsulo’ghyltnethyl]propyl}

ammo) - 3- ni t robenzenesul phonam de bi s dr$ hl ori de, 30
N-({(4aR)-3-[(4' -chloro-[1, 1" - bi phghyl “yl)nethyl]-2, 3, 4, 4a, 5, 6- hex
ahydro-| H
pyrazi no[ 1, 2- a] qui nol i n-8-y1}carbo
pyridyl)-1-

[ (phenyl sul phanyl ) rnet hyl ] propyl } am
“12- bishydro chloride, N-(f (
(4aR)-3-[(4' -chloro-[I,I"-biphenyl]-2-y})nethyl]-2,3,4,4a,5, 6-hexahyd
ro-| H X
pyrazino[1,2-a]quinoIin-8-y|}carbony|)-4>@g(lR)-3-(1-azepanyi)-1-[(ph
enyl - sul phanyl ) net hyl ] propyl }am no) - 3-ni t robenzenesi i | phonam de

bi shydr oc hYlsEsig &, Xgn, n* and Rj are as defined for formula (), the -Y-C1 group being attached in
N- E]{ ((j4aR|) ﬁﬁéi 64 f)&smogro?ﬂ[eltri&digIs%?e%glgol cle-flzné&ll) methyl ]-2,3,4,4a,5, 6-he
xahydr o- ) ’

YT azi no[ ¥Rchaeupavolliof-Brnyil) (HDhie rephended( i &Rasid-médiddR i7.18) pRsdrahyc
yel 0-5

[3.1.0]hef@%?ﬁﬁ3€%€T?%%%%§F%3@Bﬁéﬁ???ﬁ@ﬂﬁ?#FﬁPdH?F}anino)-3-nitrobenz

ene- sul phonam de bi shydrochl oride, sediumg
N-({(4aR)-3-[(4' -chloro-[1,1"-biphe 2yl )methyl ]-2, 3,4,4a,5,6- 10
}carbon§b$-4-({(1R)-3-
asthyl | propyf } am no) - 3-
4

1v) .
1) >¥<({(1R) -3-(3, 6-di hydro- I ( 2H) -

9)-3-qitrobenzenesulIphonanide
T~ /( '

hexahydro-lH-pyrazino[1,2-a]g§inoI
(di met hyl ami no) - 1- [ (phenyl - <0Npha
ni t robenzenesul phonam de.

wherein R4 is as defined for formula (1),

to obtain a compound of formula (VD :

cl
Cy~_ _NH @/ (VD
Y™ Tso, . -

4

10 wherein Cy, Y and R, are as defined hereinbefore,
which is condensed with a compound of formula HNR;R’; wherein Ry and R’; are as

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

N NRR,
Cy NH /Q ey
YT s0, N
4

15 wherein Cy, Y, Ry, R; and R’; are as defined hereinbefore,



nantioners, diastereoisoners and addition salts thereof with a
gﬂgrﬁageutically acceptabl e acid or base of the preferred conﬁounds
of the invention forman integral part 15 of the invention. The g
invention relates also to a process for the preparation of a conpoun
of "formula (1), characterised in that there is used as starting
material a conpound of forrmula (I1i) wlérein Y is as defined f?r Ia
formul a (1%,and Cy represents a fused tricyclic systemof 20 ornu‘
(1V) hish gay ey pyrified agcordis; wher evnvertionX| separdtion XBEhnRRie ARBidS is

: f dvert attached in the a or
o posi i on- o 1 e it bl R CHOHE: P e souminbprecid o

formul a (1Pasy 4nd ‘(Yblﬂhieﬂs’edpnallm Splvand Gniel Wonich LASrdNLEE @C@on%nn&ﬁal
absence of gent, with a compound of formula (
Bl

H2N~ " erein R4 is as defined for fornula (1) to
obt ai n a compound of formula (M) : \ d C" (M) 2R

5 The compounds of formulae (III) and (V) are either commercial compounds or are

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

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
10 formula (II1") :

o y/Y\ (1)

OH

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

av)

15

wherein A, X, Rz, 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 (III°) is condensed, in a basic medium in the presence of a

coupling agent, with a compound of formula (VI :



in , Y and R4 are as defined hereinbefore, which is
gonégngggrﬁdthcz conpound of forrmula HNR7R 7 wherein R7 and r$7 are
as defined for formula (1) to yield a conpound of fornula"g ~§?i a
particul ar case of the compound of forrmula (1): NR7/R 7 Cy qer L
(1/a) Y SO 2 R4 15 wherein Cy, Y, R4, R7 and R7 are as de {ne I
her ei nbefore, -14- which may be purlfrdﬁ-acpordlng to a_convegd!?nan
separation technique, which is converted, if desired, into addi ho
salts thereof with a pharnaceutically akceptable acid or base an
which is optionally separated into its soners according to ? m
conventional separation technique. 5 otypounds of Lfrn? ae (
and (V) are either comrercial conpour are acceSS|t.e 0 a
person skilled in the art by Qgpvent na chem cal reag :O?Zs o a
described in the Iitera_ture.f ;.iggs ¥g;hﬁrg Ef)a

the preparation of a conpound _ _ ,

Eagfgifeiﬁged inpthgt there is used as starting material a conmpound

: fined for
0 formul a, . Cy OH 0111) wherein Y is as de
?Lr mﬁl a (()I Vheigi (%nyﬁpir}éssﬁemSieﬁnédlﬁ)eﬁnmma@pl ic systemof fornula

(1v) © b g yield a compound of formula (D) which may be purified according to a conventional

separation technique, which is converted, if desired, into addition salts thereof with a
5 pharmaceutically acceptable acid or base and which is optionally separated into its isomers

according to a conventional separation technique.

The compounds of formulae (II") 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

10 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.

15 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-cel] lung cancers.

20 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



A(IV) N1 X~ 15 R3 wherein A, X, R3, n and n' are as defined for
formula (1), the -Y-OH group being attached in the a or b p05|t|op
of the tricyclic systemso defined, which conpound of formula (I'11")
i s condensed, in a basic nmediumin the presence of a coupling agent,
with a conpound of formula (VIl) @ 15- RS R6 H2N-SO 11 (MIT) 2 R a
wherein R4, R5 and R6 are as defined f-db-formula (1) to yield a
conmpound of formula (1) which may be purified according to a
convent i ongentioned aroag ppacislic tosegthet, ané\/miﬁblelf‘ér &@?p@felhl@m, aﬂgiael’g%?bfrg%s_
i it] hereof with.a armaceutical |y :
2ci d or basaihel ‘ft%‘:lh%f*fgm%‘&\ﬂi ST etnpeRy SAmiHEtEipR.sespecttyr tgblets or
accordi ng dregées.c onhlingtalotidletss eqalicdd, | fIokét6C BARGH Coapiig, f‘g%EQ&ééE‘,dgcizQﬁ%es,
formulae (11| I%t and 1(eVI ) .are el%her commerci al or are accessible 10
a person SKPTT ey feHHe AR CoP) &Rl A drinkabbnerdaiectadaenporiess.
described in the literature. The pharmacol ogi cal study of the _
conpounds "Pf he invention has shown that they have 10 pro-apoptotic
propert i es.haTh%saé?)iVPﬁ‘%sya‘%CBI%tﬁ theates, Egm_aabom@floi&fntbf g:geatrs,et;n? nlgl;tf %f];
£ ihiStratl ' . nLeres
Cancer s, Nore catioh, B MR RE HE AL Bl b SR my Brobrifed o prand
will be ug@rgss Hom @.Abmerte 4zmen?4 hours in one or more administrations.

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

combination in the manufacture of medicaments for use in 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

15 way.

Preparation 1 : (4aS,R)—3—[(4’-Chloro-[1,1‘—biphenyl]-2-yl)methyl]—2,3,4,4a,5,6—
hexahydre-1H-pyrazino[1,2-q] quinoline-8-carboxylic acid
hydrechloride

Step A : 6-Methoxy-2-quinolinecarbaldehyde

20 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
25 solid.



of cherno- or radio-resistant cancers, and in malignant haenopat hi es
and in small-cell lung cancer. 15 Anpbng the treatnment of cancers
envi saged there may be nmentioned, w thout inmposing any [limtation,
cancers of the bladder, brain, breast and uterus, chronic |ynphoid

| eukaem as, cancers of the colon, oesophagus and liver, _

| ynphobl astic | eukaemias, follicular -LYyaphomas, nel anomas, nalignant
haenopat hi es, nyel omas, ovarian cancers, non-small- cell |ung
cancers, prostate cancers and small-cell lung cancers. 20 The present
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agent sel anruite? sl RS i et plodpisiie bhdemupitioe sotals
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th nbi nation in the manufacture of nedi canents
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may al so be used in conbination with radi otherapy in the treatnent
of cancer. The follow ng Preparations and Exanples illustrate the
i nventi on B9 YRy ke fre jagldqdninggeytions to a solution of the compound obtained in

Step B (33 g) in a mixture of 50/50 MeOH/KOH 1M (1.21). The whole is then stirred at
ambient temperature oVemight. The metal is then removed by filtration and the filtrate is
concentrated to dryness. The residue is then taken up in CH,Cl,, hydrolysed with H,O and
15 then extracted several times with CH,Cly. The extracts are then combined, dried over
MgSO, filtered and concentrated to dryness. The resulting crystals are triturated in
diisopropyl ether, filtered and dried to yield the title compound in the form of white

crystals.
Step D : (4aS,R)- 8-Methoxy-2,3,4,43,5,6—11exahydro-lH—pyrazin0[I,Z-a]quinoline

20 Py0s (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

25 CHxCl,, dried over MgSO; and concentrated to dryness to obtain a brown oil



15 way. Preparation 1 :

(4aSs, )Ig) -3-[ (p4 Chl oro-[ 1,21' l—bi _pheln_yl ]- g-yl )ggwly: L zzac?d4 4a, 5, 6-
o- | H pyrazi no[ 1, 2- al qui nol i ne- 8- car .

E%?gzﬂlrori depét ep A [ 6- Met ﬂoxy- 2- qui nol i necar bal debyde 20 Sel eni um

oxide is added in portions to a solution of _

6- met hoxy- 2-met hyl qui noline (42 g) inld60 m of a mixture of

di oxane/ H20 (5 % and then the whole is heated at reflux overnight.

The ni xt ur @rfespqngdfng toothediitle, prodectrehich issuse@riveety bythbitl furdichi@h #Nehe

concentrat ,ap mé?‘ yness is carried out. The resulting dark brown

solid is puri¥V| y chromat ogr aphy ~over a silica colum

(hept ane/ AcOEt 80/20) to vyi gl d2t he(gl R/L?hprod;c;u: Rof hF) Lg[ Eyﬂ aﬁi 0)

[ |id. -17- o 2- - oxy- 2- K

\Q{"h;ﬁm 23_ Bp (é;%%igg?ﬂbémﬁﬁLwé,%dég%exahm pyoaino{i,2-p

conpound obt ai nedquinoBhep A (28 g) in 200 nil of EtOH, and the whole

is refluxed using a Dean-Stark apparatus overnight. The reaction

m xture is then concentrated to dryness and taken up in a volune 5 of

200 nis of st ) ded i orti,ons. The

oo Ui, st el B ST B MR 0

Lhen conc '? Mﬁfﬁ dr yrioess crent ation.to ryness yield an 0i |

whe ch ot it MhoRUE eGP PRkt BHORR EBGeRMation 1o irtors i cliiad out i the
ic . ¢ )

dii sop?opyBSi@!eIYieta,keri inp irehe@E @itk dpasdpliae iivedsled Wigh L0, tBendl @M Sdiurhidd

2 1 (& neeroko o b it e YA 5P igretiey e lspsendiiol owso
g of IRaneyMg3@keld amecmathtiaiciol diyRed. THNSsiER: B C}ﬁﬂﬁh'& 'b%rg/hﬂﬁna%%pﬂ f@%lgd
obtained ig. St 3 in a mxture of 50/50 McOH KOH | .21).
The whol e Sﬂ%"atc @ﬁmgklépi?f@g‘ﬁz%dﬁ Ibioeeld thedislerpapdyckindhesiorm ghia credihg white
metal is tsbed renoved by filtration and the filtrate is concentrated

to dryness. The residue is then taken up in CH2C 2, hydrol ysed with
H20O and

Step F : (4aS,R)-3—Benzyl—2,3,4,4a,S,6-11exahydro-lH-pyrazino[l,2-a]quinolin—S-yl

trifluoromethanesulphonate

15 A solution of 1M BBrs/CH;Cl, 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 ml of MeOH are added slowly and the mixture is stirred at
ambient temperature for 30 minutes. The reaction mixture is then concentrated to dryness

20 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,Cly, and 11.6 ml of
EtsN 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
CHyCl. The organic extracts are combined, dried over MgSO4 and concentrated to

25 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-1H—pyrazino[1,2-a]-



15 then extracted several tines with CH2C 2. The extracts are then
combi ned, dried over MSH, filtered and concentrated to dryness.
The resulting crystals are triturated in diisopropyl ether, filtered
and dried to yield the title conmpound in the formof white crystals.
Step D : (44R)-

8- Met hoxy- 2, 3, 4, 4a, 5, 6- hexahydr o- 1H pyfié&zi no[ 1, 2- a] qui nol i ne 20 P205
(18 g) is added to a suspension of the conpound obtained in Step C
(10 g) in 200 mM qoiotine-Blcarmxylhlse Whole is then heated at 150C
overnight. The mxture is left to cool, concentration to dryness is
carried out and then cold hydrolysis is carried out slowy with H2QO

5N NaOH i sThehemymenibobisinedrysiep Fiiogty) ﬂﬂﬁ&sbﬁzgd andod BPOMB cb/iqe%)‘q {%’é@d
at anbi ent .&t%rnpeé ture for 30 mnutes. The reaction ure 1s
extract ed ‘SBVEF &c { eﬂééefwa{%dﬁsd @Hsucresion 2j bl @ﬁ/Bmesog oﬁﬁ’d(OAc)z and

concent r at @33 ®ofldppTenand. The %ﬂu& i§ dgéeg%ﬁ Wby arét?n for 2b | es enI cﬁxrl{(ﬁe

the title product which is used dire w 't ho pur|
fol | owi ng Igfné)al e3§ Eﬁab@d through for 30 minutes and the mixture is then saturated with carbon

4aS, R) - 3- BetgYde- 87 6he razino[ 1, 2-a] -
((:]u?nol |) ne 5 Thedecigrrg%u écl)sbt% %?n“’iel‘aﬁ ﬁig é’ﬁrx %1%’9565"% ggé@%ﬂ/@([)éﬁ i f@0
m of DMF,3 kgvwes. fThe néxtareeis mHewed mdabetaridnhes Uﬁb@ﬁﬁioﬁdikl&u B%eflovl vtaaggg

4.2 m of nd ,100 the whole is heafed
at 80C forﬁﬁqﬁ%clg? }SP Eﬁ%%’c%%%eﬁlﬁ gﬁ%yrgo H‘r%%‘f‘ priragied pridigAef ot Thel orgimic
resi due i Sxtraitenreugpnilingdc @ed oVEEMESORRLE BARERa:S ASREY. %Eg sﬁﬁ% is

t hen Wtha ted  Li solutjon and then with a Saturate
sol ut'l on. OE%%HP atﬁﬁ'gg Per g siliggy cdyap to gelNyisc camddusdincbn faratedn

to drynessnl\iﬂhehcfrgsaldsbg is purified by chromatography over a silica
colum (heptane/ AcOEt 95/5) to yield the title product in the form of
a creany white solid. Step

4aSR) - 3- Begzil:- | ign- 8-
I( at r I) . u?—ri%%—n—a ?\ggbhgls fﬁ;s%)@' ?@X@Q}é%&aﬂﬁrmﬁfﬂm@ [122~a]]q9lmo 2 I n-ey
carboxylate

0.64 g of 10% Pd/C and then 2.4 g of NH,COOH are added in succession to a solution of
15 the compound obtained in Step G (3.2 g) in 100 ml of a mixture of THF/MeOH (50/50),
and the whole is heated at 50°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.

20 Stepl: 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-S-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—chlor0-2'—(chloromethyl)-1,1’—bipheny1
and 100 mg of Nal and the whole is heated at 80°C for 2 hours. Concentration to dryness is
25 carried out and the residue is then taken up in AcOEt and washed with H,0, a saturated
LiCl solution and then with a saturated NaCl solution. The organic phase is dried over

MgSO4 and concentrated to dryness. The residue is purified by chromatography over a



15 A solution of 1M BBr3/CH2Cl2 is added to a solution of the
conpound obtained in Step E (5 g) in 100 m of CHCI2 at OC and the
whol e is then stirred while returning gradually to anbient
tenperature. The tenperature and stirring are maintai ned overni ght.
The mixture is then returned to OC and 50 mM of McOH are added
slowy and the mxture is stirred at -afbient tenperature for 30

m nutes. The reaction mxture is then concentrated to dryness 20 and
taken up s@liercalunm thestand/AEORE 9540 po giphd thetiftefrodtn B the S tdrd QreQﬁi'y fhite
crystals arggthen filtered off and dried. The crystals are then

di ssolved in 100 ml of CH2Cl2, and 11.6 ml of Et3N and the triflate
donor (8.84 g) are then added dropw se, and the whole is stirred at

anbi ent te enat ugde H{—!y CéSl s wth HOis carried out and then

extractio a5Ho) 30[@ blororHel'dyiphemyl- Zeﬂlm%tbrlé-lés@af@%bxmdﬂm-

dried over NgSO4 aAD e RAREI L AL & ofi - L Rardh S lue is then

purified by chronat ograph?ﬂovﬂé aOS| ?ng%c ﬁﬁidl{’fﬁh?p? ?fé AcOEt 9/1)

to yield the title product in the form of creany vvhlte crystals Step

G: Mt hy|9ﬁ1ﬂa§ﬁ~)ﬂ%19f’e%}{éd‘ : ahydr o- razinof 1, 2- a
Ba %ﬁmér?‘ofs() ? o8 Hg%ﬁ&% W% fpp

-19- quip ol ive-8-carboxylate The co PN Bﬂ%mé)
i s di ssol vigigxana e wholsfis Tzhemadmeﬂu(( B 2)hoursiaxtl tHe caﬁuénﬁéi&ﬂotdbﬁfeﬁs.

are added m of .Et 3N, .0.19 of . Pd OA 2 and 0.935
g of dppf Fﬁag%ngﬁ?gsrﬁdlﬁ% %{Iuraéedi L3 E QR ft ]Efﬁdglfer‘?:fir dicgly topgeldthes tide |
t hen car bcmwowmoxhajibnnsfdoullahhledhﬁehgdnugh for 30 minutes and the

m xture is then saturated with carbon nonoxide for 15 m nutes. The
whol e is then hernetically sealed and heated at 65 C for 3 hours.
The m xture is allowed to cool and the carbon nonoxide is renpved

wi th argo The reaction mxture is then hydrolysd with H20 and
ext ract edhﬂ#‘lﬁ@é' A35&) érléf!aﬂl’dome&tlr-émﬂlsnad}-é-yd:)meﬂm]em,ma;seﬁ over

MySO4oand concent r at egbxhRy (ﬂ{)}ﬁ?ﬁﬁmz;ﬁﬁg i)f?@l C,H;ﬁﬁ% %—w&&jlfrB' fl%ct Y

chromat ogr aphy over a silica colum t e ti
formof an oil which crystallises. Step g : Methyl

(4aS, R) - 2;18e ‘br&@dnrie &s Q@ﬁﬁ'ﬂé{ia&ﬁh# IPYeE:%%an%[-&ﬂ(%b-azl-&ﬂ orr](?nllethﬁ) 1, 1 -biphenyl
in Step I by 4-chloro-3'-(chloromethyl)-1,1'-biphenyl.

Preparation 3 : (4aS,R)-3—[(4‘-Chlor0-[1,1'-biphenyl]-4-yl)methyl]-2,3,4,4a,5,6-
hexahydro-lH—pyrazino[1,2-a]quinoline-S-carboxylic acid
15 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]-Z-ylmethyl)-z,3,4,43,5,6~hexahydro-lH—
pyrazino[1,2-alquinoline-8-carboxylic acid hydrochloride



carboxylate 0.64 g of 10% Pd/C and then 2.4 g of NTI4COOH are added

i n:succession to a solution of 15 the conpound obtained in Step G
(3.2 g) in 100 mM of a mxture of THF/ MeOH (50/50), and the whole is
heated at 50C for 4 hours. The reaction mxture is then cool ed and
fittered, and the filtrate is concentrated to dryness. The resulting
solid is taken up in diisopropyl etheRl-triturated, filtered and
concentrated to dryness to yield the title product in the formof a

\(/\Q i tS % sgl i['ﬂhe mCﬁl@isla; ifiﬂ\h‘bz!mfiﬁon 1, |rep§a°jﬁg) 4-Ch%10r<|>-|2'-(20h1§r041fne£hyl)él,%’-biphenyl
aSR) - 3-[{ 4.,- 5 ' y|]1-2-yl)methyll-2,3,4,4a,5,6-
hexahydr o- t%{;irab %’ﬁcg'hrd,’]ﬁ@taﬁi&qﬁ@dlwl-8-car boxyl ate The conpound
obtained in Step H(7 g) is dissolved in 100 m of DWMF, there are
then added in succession 8.85 g of K2C33, 4.2 m of
4-cbloro-2'-(chloronethyl)-1,1"'-biphenyl and 100 ng of Nal and the
whol e is afhih 580 RN > ratd t [ SS 1S
carried out and the rgsaitsgﬁ)eg?gﬁﬁ] oel g’kjeﬁgi%iﬁiéh@ﬁ%xéy& ﬁgﬁ"ﬁgﬂ‘ﬂfﬂ’%
H2O, a saturated Li Citlauénoline-Sreagbekylihecidmytitochlosiateur at ed NaCl
solution. The organic phase is dried over MSO4 and concentrated to
dryness. The residue is purified by chromatography over a -20- silica
col umi ( hephearresetioGHs 28 5hiShrepayatiinel, deplbeing #ichRrdp2' Qe oniethyhyliel fuahAf

?42[%%? . [WF%Re-?’éﬁfglr"iz’)e?‘f’ﬂ%&BH?J%%MPH@?%| ymet hyl | -2, 3, 4, 4a, 5, 6- hexahy

dro- 1H pyrazino[1, 2-a] qui noline-8-carboxylic acid hydrochloride 5 9
m of 6N HCl are added to a solution of 0.5 g of the conpound
obtained in Step | in 9 mM of dioxane. The whole is then heated at

reflux forPrépiatos 661n@as,hgrz',-pq&mb&@%ﬁ%&%ﬁ%ﬂr@gigﬁ- Egghyrdgé-‘iﬁ-i ng

solid is triturated in dijsopropyl etheér, t rired to yield
the title conpound iRYREEoHS-@ayinodingBieailyixylihidié hgdtochlorile epar at i on
2 . (4aS,R)-3-[(4'-Chloro-[1,1'-bi phenyl]-3-yl)nmethyl]-2,3,4,4a,5,6-
10 hexahydro-| H pyrazino[ 1, 2- a] qui nol i ne- 8- carboxylic acid _
The procedure is as for Preparation 1, replacing 4-chloro-2'-(chloromethyl)-1,1'-biphenyl

10 in Step I by 1-(chloromethyl)-2-(2-phenylethyl)benzene.

Preparation 7 : (4aS,R)-3-[(4'—Chloro-[_1,1'-biphenyl]—2~y])methyl}—2,3,4,43,5,6—
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

15 by 5-methoxy-2-methylquinoline.

Preparation 8 : (4aS,R)-3—([1,1'-Biphenyl]~2-ylmethyl)-2,3,4,43,5,6-hexahydro—lH—

pyrazino[l,2-a]quinoline-7-carboxylic acid hydrochloride



The procedure is as for Preparation 1, replacing
4-chloro-2'-(chloronethyl)-1,1"-bi phenyl in Step I by _
4-chloro-3"-(chloronmethyl)-1,1"-bi phenyl. Preparation 3 :
(4aSR)-3-[(4'-Chloro-[1,1" - bi phenyl | -4-yl)nethyl ]-2, 3, 4, 4a, 5, 6-
hexahydro- I'H pyrazi no[ 1, 2- a] qui nol i ne- 8-carboxylic acid 15
hydr ochl ori de The procedure is as for -®2ep_ar ation 1, replacing
4-Chloro-2' -(chloronmethyl)-1,1"-biphenyl in Step | by
4- chl or o- 4The prapesiuesmis talyfbr) thparatidnihp lhe;ﬂ%di:ég m’f”ﬁ‘é@?‘ﬁﬁhgﬁmﬁ?%‘e| mH— Step A
R) - 3- | B - 2-yl|.met -2,3,4,4x, 5, 6- hex -1 H
éé?gzi) no[ I(t[}JZ-5 ﬁeéwxﬁ%le'ﬁﬁt@d@ll %‘éiﬂb"o@gif%ﬂ%&gqﬁﬁbﬁ%% FfFléPIiOH@%/hYQIU “bipkenyl
procedur e inStepsl Hydr—(cﬁroetpﬂétaﬁl)-o,m'-ﬂiphdhgpl aci ng
4-chloro-2'-(chloronethyl)-1,1"-biphenyl in Step | by

2-(chl oronethyl)-1, 1" - bi phenyl. Preparation 5 : _
(421R) - 3-(2- Benzyl benzyl) -2, 3, 4, 4a, 5, 6- hexahydr o-| H pyr azi no[ 1, 2-

! : , : ; . for
a] qui nol i ne- 8- carboxylic acid hydrochloride 5 The procedure is as f
P]r gpar at i M‘ﬁ%ﬁa’c?'IGBJA‘R!NFWﬂﬁz’ln(ethi}’l)ohbﬁmthyhhy&pﬁyrglﬁnp[1§myI in
Step b by 1-benzyl - 2- (ki L8RS %,l}cbaec - JPreparation 6 :

(4aSR) - 3.[ 2. (2. Phenyl e]f'ﬂiw j benzﬂﬁé ¥ g?ﬁ%}%g,dg?%-%exahydr o- I H

pyrazi no[ 1, 2- n] qui nol i ne-8-carboxylic acid hydrochl oride The

rocedure ¢ S P \Ligon 1, repl aci _
2- clilor o-%té%%dﬁF rlo%?ﬁ%%?ﬁ%{)lfd%i%ﬁéhﬁthgo in Step | by
1- (chl oronet hyl) - 2- (2- phenyl et hyl )benzen?aj Prgpftlr at2| gn47i1 -

R) - 3- | - I 0- 1. - bi phenyl]-2-yl)nmetbyll-2, 3, a,5,6-
ﬁgi 2 hg/dr oEllﬁér na%*‘af%‘)ﬁ%l{ %‘,‘%“5}%‘%@% F‘%’?B‘-’“f? &ippa ﬁyqnp@gafewi to a suspension of
hydrochl o Qﬂ@fﬁ?meﬁmm@ﬂuﬁ@ol@:&-ca&oﬁﬁ%\ aleffgagb@w%@ alsont& Bh &l B90°C. The
g: g% Egig:ﬂ%%ﬁt R%// :aaﬁ\%v?nfg :t":’ Egtuﬁggétggaﬁlgt 19 ﬁmgwgt temperature once the addition is
(4aSR) - 3- (chihplkte; Bh iilﬁﬂ;)éh Itredied laBEdMe! e B A BicNRXARY %%ﬁllreH-is then

concentrated and the resulting solid is triturated in diisopropyl ether, filtered and dried. The

title product is obtained in the form of a dark brown solid.
Step B : Ethyl 1-(cyanomethyl)-5-methoxy—lH—indole-Z-carboxylate

20.8 g of the compound obtained in step A dissolved in 150 ml of anhydrous DMF are
15 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 AcOFt. The organic phases are then
20 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



pyrazi no[ 1, 2- a] qui nol i ne-7- carboxyl i c acid hydrochl oride -22- The
procedure is as for Preparation 1, replacing

6- met hoxy-2-nmethyl quinoline in Step A by

5- met hoxy- 2- net hyl qui nol i ne, and repl aci ng
4-cliloro-2'-(chloronethyl)-1,1" -biphenyl in Step | by
2-(chloronethyl)-1, 1" - bi phenyl. Prepar2iion 9 :

2-(11,1' -Bi phenyl]-2-ylnmethyl )-1, 2,3, 4-tetrahydropyrazino[1l,2- 5

a] i ndol e- 85%tat bioxphineereiali 1/ biyeigihlhouidkaoftioR i TFIEWAdded dropwise using
5- et hoxy-érlc;l- Iilngllnﬁ- 2t c/%box I atle, 14.5 m of thionyl chloride are
added dr opwr¥au8 &R g c%p%‘ﬁy hep¥tioR e they mporrdseftriecoin Bep BAw 150 ofl of
5- met hoxy - dnhydaoTHF 2t 6%, 78X Wikt6reds hithvida td 8Qu 1 i anol

at 0C. The mxture is allowed to rgl?olﬁéral tér aduagfzfia&alﬁgt%%hﬁ%ﬁ%%ﬁagne
t enper at uraélddﬁﬁl@n lhﬁ"’ée‘iﬂcﬁef“il%ﬁﬂ% for(® keawrsp Toe mixtareds pldovdden chelané ds éin
gent |l @ reflthndias 04c : 314 1 re is then onceptr at ed
and the resulting sqrhiagm?groﬁ?tlirggﬁéeddaﬁ rﬁ% grg%ra gf)tﬁategtsﬂ ton Pﬁi?cé‘rﬁéﬁ
and dri ed.salthdhe treadtien ppiztime tis i ther loktzdceddwith ABGES OTH 6rzadic OREKctdrHNN

solid. St o, . . .

1- (cyano rne%iaﬁ?lm)eii ’E‘tvgrr%% o 19 2 BPratefNaClolion slrish over MaS@: gpdsongapigated to

conpound chyresnéd g of adtreypn Ail dorsspdndad tb the B prddudfarastiigdous DVF are

15 added dropwi se using a dropping funnel to a suspension of 5.7 g of
NaH (60 %9 in 100 mM of anhydrous DWF, the mi xture is stirred for 30

m nut es atSteprDi:en2-([it @rBastRhYI-2-3mdthiy ) B0m ethxyTh, 20 4- i 4l e
are %Ided and the \}/U\/&ole IS 3slll'?i r}?igd tgi\')erni ghtf%tzg;n%?}gﬁ?m?z%emrog’%re.
The reaction m xtHP°les t hen concentrated to dryness, taken up in
AcCEt, hydrolysed with H2O, and then extracted twice with AcOEt. The
organi ¢ phases are then 20 conbi ned, washed with a saturated LiC

sol ution PEPRSAvIGiiY A Eor sHerut af BepMat@in k slattingdimm thdr doegpoank obtAl &k

filtered coneeRbhALEA it dhY solidis th urified b
chr omat og?g%hy overl_gsi I‘?ca _ger\g]&( ﬁg%tﬁjanheewc%gtbl’gg}@ Ify ?QC@?IBF‘&th‘Fﬁ‘eLP{‘
title prodirbenylnhetiilefprduct ispbtaingdin theviosh of @ lyélthwish ®pd.C

8- Met hoxy-1, 2, 3, 4-t et rahydr opyrazi no[ 1, 2-a] i ndol e

Step E : 2-([1,1'-Bipheny]]-2-ylmethyl)-l,2,3,4—tetrahydropyrazino[1,2-a]indol-8-yl

15 trifluoromethanesulphonate

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—tetrahydropyrazino[I,Z-a]—
indole-8-carboxylate

20 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]—Z-y]methyl)-l,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



-23- 57 mM of a comercial 1M al um nium hydride solution in THE are
added dropwi se using a dropping funnel to 7.35 g of a solution of
t he conmpound obtained in Step Bin 150 mM of anhydrous THE at OC.
The m xture is allowed to return gradually to anbi ent tenperature
and is then heated at gentle reflux for 3 hours. The m xture is
allowed to cool and is then 5 returned24o 0 C and hydrolysis is
carried out slowy with a saturated solution of Rochelle salt. The
reacti on riyvetlowshiglid hen extracted with AcOEt. The organic extracts
are conbined, washed with a saturated NaC solution, dried over
MySO4 and concentrated to dryness. 5.7 g of a brown oil

correspondi ng to the titIe product are obtained. Step D :

2 ([I hen (gE 8' met hoxy- 1, 2, 3, 4-t et r ahydr opyr azi no[
- 10 a}?—g}%ﬂé—‘lﬂlﬁ% th?r‘é- B laah(fno'ﬂ-Zsrl@peqhyBﬂ,m é[ﬁ%trdwﬂm |

startl ng fromthe conpeunto@dlAidiRet-8-Burb Q}@ﬁ%

4-chl oro-2'-(chl oroneri?’gyl )o[‘% 1(a bi phenyr %ﬁﬂza (‘)'é(gﬁrr% yI) 1,1 -

bi phenyl. The title product is obtained in the formof a yellow sh

sol i ds Stqm d for P : :

2-([L 1 - Be p Deny 5% D Frepration 9, rgplacing 2 HIRpEPERyrabiPhept B Stepithg

ol -8-yl  bB4tahidrodo Wettﬂhrahbé‘sull‘plﬁplmyb The procedure is as for Step F

of Preparation 1. The title product is obtained in the formof an

orangey vyellow solid. Step F : Methyl
2-([1,1' -bi phenyl]-2-ylmethyl)-1, 2,3, 4-tetrabydropyrazino[1, 2-a]-

i ndol e- 8- gar boxyl pcedure is as for Step G of Preparation
Mg TR A NN RS E A M )
Step G: hexahydropyrazino[1,2-a]indole-8-carboxylic acid h

2-([1,1"-Bi phenyl]-2-yl met hy )3 2[3 4 ]{netoreah)c/%l} 8)6{/?caazcll noydmczhl%lil?endol e

-S car boxylic acid hydrochlori de_ The procedure is as for Step J of
Prepar ati giepla : Teihivt 3-Q4REAGMET, 1 BiftRhAT Gl e 2 A Dedhyad?-

10 pyrazino[1,2-aJindole-8-carboxylate

The procedure is as for Preparation 9 Steps A to F, replacing 2-(chloromethyl)-1,1'-
biphenyl in Step D by 4-chloro-2'-(chloromethyl)-1,1-biphenyl.

Step B: Methyl (10aS, R)-2-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,10,10a-
hexahydropyrazine [1,2-alindole-8-carboxylate

15 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 MgSOy, filtered and evaporated to dryness. The title compound is

20 then purified by chromatography over silica gel.

Step C: (10a$,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



a yellow sh solid. Preparation 10 : ,
2-[(4'-Chloro-[I,I"-biphenyl]-2-yl)methyl]-1,2,3,4-tetrahydro-
pyrazi no[ 1, 2-a] i ndol e- 8-carboxylic acid hydrochl ori de 5IThg procedure
is as for Preparation 9, replacing 2-(chloronethyl)-1,1"-biphenyl i n
Step D by 4-chloro-2'-(chloronethyl)-1,1"-biphenyl. Preparation 11 :
(I CGaS,R)-2-[(4'-Chloro-[1,1'-bi phenyt3>2-yl)nethyl]-1,2, 3,4, 10, 10a-
hexahydr opyr azi no[ 1, 2-a] i ndol e- 8- carboxylic acid hydrochloride Step
A : Met hylThe procedure is as for Step J of Preparation 1 starting from the compound obtained in
2-[(4'-chlQros[ 1,1 -biphenyl]-2-yl)methyl ]-1,2,3, 4-tetrahydro 10
pyrazi no[ 1, ?—a] i ndol e- 8- car boxyl ate The procedure is as folr _
Preparation 9 Steps Ato F, replacing 2-(chloromethyl)-1,1"- biphenyl
in Step D by 4-chloro-2'-(chloronmethyl)-1, 1" -biphenyl. Step B :
Met hyl (|
GaS, R) - 2- [Hrédp. 1 3131 I 12 thyvh] - ) 10 1Ca-
hexahg/dr opyr a??ﬁgﬂ)%, 4;; a ﬂ](go‘lggﬁ)gyéié} tz)lgéé%@@e?%‘g&ﬁ&fﬁﬁ g‘ﬁ%?’ ’RlaBI—BCN
i s added at anbient thkexp (hpdﬁéprmzmogol-ulqumulimﬁjsg:ait_?ﬁcyné a«tibte_ o
onposind obtained in L 5 m of acetic acid. e reacti
?ﬁ)rz?u?e is stored for@dﬁgc o'lﬁ(?%s. The m xture is hydrolysed with a
saturated NaHCO3 solution and then extracted wth AcOEt. The organic

h r opmi t hen ed with aturated Nad sol ution,
Phon dri eatar NaLa M h AR ms ol e oap Phaseb tornee 11 11 &
conpound is 20 thesahyloilfH-pa-abinopir-gR@iBsaphy over silica gel. Step
C:

(1GaS, R -2-[(4'-Chloro-[1,1"-biphenyl ]-2-yl)nethyl]-1,2,3,4,10, 10a-
hexahydr omyitisiz, n®.4, i adfi Rdelye- 86D XY labiGed@ ) 0 NYAKQS h&fwﬂe% “#05.
The procedure is as for Step J of Preparation 1 starting fromthe
conmpound gﬁfh(ﬂxmnylﬁcetlgta@g 13 10¢mp pEEHiGlp The 2eaction mixture is heated at 40°C for

 (4a%) - 3 bt a-delo80 & lndn Mo PPRBYI o doppieb Kbl 2n oteeftBh B Srymess i
hexahydr o- | I—I—g)d;/;?azi no[ 1, 2- al qui UO%{I nea-%é- ca;{% xy% I'c gerg aren o PYRess IS
carried out to obtain an oil, Secondly, the resulting oil in 120 ml of CH,Cl, is added to a

solution of 6.18 g of the compound obtained in Step D of Preparation 1 in 120 ml of
CH,Cl, and 240 ml of IN NaOH. The whole is stirred vigorously at ambient temperature
for 1 hour. The two phases are separated and extraction is carried out once with CHyCl,.
15 After washing 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

20 Chiralpak AD using EtOH as solvent and eluant.

Step B : (4aS)-8—Methoxy-2,3,4,43,5,6-11exahydm-lH-pyrazino[1,2—a]quinoline

9.6 g of KO7Bu 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
25 hydrolysed with H,O and extracted with AcOEt. After washing with a saturated NaCl

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



5 hydrochloride Step A :

(4aS) - S- Met hoxy- 3-[ (2S) - 2- met hoxy- 2- phenyl et hanoyl ] -2, 3, 4, 4a, 5, 6-
hexahydro-| H pyrazino[ 1, 2-a]Jquinoline Initially, 36.5 m of thionyl
chloride are added to a solution of 4.94 g of S- nethoxyphenyl acetic
acird in 100 Ml of CHzZC]Z. The reaction mxture is heated at 40C for
10 half a day and is then allowed to c@l- to anbi ent tenperature.
Evaporation to dryness is carried out to obtain an oil. Secondly,

the resul tisrguridied bylagip chminaofrafhy 6Vef silka @d0EH,TH/MeOBMNILOIRYS/9k. 55) 18
g of the cggmﬂﬁﬁﬂ%%%@edt&? St gp D.of Preparation | in 120 m o
CH2C12 and’ 240 REGRIO P 0A% e is stirred vigorously at

anbi ent tenperature for 1 hour. The two phases are separated and
extractiongjs carr] out once with CH2CG 2. 15 After washing with a
sat ur at ed %@f—c 50 ﬁﬁ'&ﬁ%‘r@lﬁﬁ"yﬁlrig'bm}’éﬂylbﬁsmefbdh%’ém‘taﬁﬁ—bexahpdro~
dryness is carri edHopfrazihbR, 2% hioRnd-8-cRHfok e | ash .

B kol St R hrkefileaoo) (o

chromat ography over silica gel = (petrol eum
yield a m xture of the two diastereoisoners in the form of an oil.

The disast eTie0h 6 UBF d._ tical. preparative |liquid
chr omat ogr_a%%/ overe?1lS g%ﬁ)&sikb?g?ggg%;g}e Si néén E?@P%?"gb‘i%g&mm%& obtained
el uant. Stiépte B.

(4aS) - S- Met boxy- 2, 3, 4, 4a, 5, 6- hexahydro- | H pyrazi no[ |, 2-a] qui nol i ne
9.6 g of KOO Bu are added to a solution of 3.91 g of the conpound
obtained in Step Ain 150 m of THE. The reaction mxture is stirred

at anbi ent ratur | f .a day and then overnight. The THE is
renoved b PrefilioR HOﬁ‘agﬁé{pﬁéyl?‘ﬁélﬁééﬂ’thiew]'ﬁiyﬁmﬂa’l}%%ﬂﬂaﬁ)ﬁir ol ysed
with H20 and extract elexohydroAFDBY razio] E3-oNVASHIIRY-8d it qhid" at ed
NaCl solution and then dryin oger I\(;t{géofl, concerﬁg\t,\ératgtit}?%#é?%ﬁdryness
is carried out. The nfydrgsidoridg. | purified by flash chronmat ography
over silica gel (CH2CI 2/ MeOH NH40H(95/5/0.5)) to vyield the title
produyct in the formof an oil. Step C:

(4a9)'?3-[ ?%e DESEGI 1 as for Rrpnapavion 12, in Step1d) netgthk bthzr Badterdiisdudd ob@malny d

ro-

Preparation 14 :(4aS)-3-([1,1'-Biphenyl]-2-ylmethyl)-Z,3,4,4a,5,6-hexahydro—1H-
pyrazino[1,2-a]quinoline-8-carboxylic acid hydrochloride

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.

15 Preparation 15 :(4aR)-3—([1,1'-Biphenyl]-Z—ylmethyl)-2,3,4,4a,5,6-hexahydr0—1H-
pyrazino[1,2-a]quineline-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.



1H pyrazi no[ 1, 2-a] qui nol i ne-8-carboxylic acid hydrochloride 5 The
procedure is as for Steps Eto J of Preparation 1 starting fromthe
conpound obtained in Step B. Preparation 13
:(4aR)-3-[(4'-Chloro-[1, 1" -bi phenyl]-2-yl)methyl]-2, 3, 4, 4a, 5, 6-
hexahydr o-| H pyrazi no[ |, 2-al qui nol i ne-8-carboxylic acid
hydrochl ori de 10 The procedure is as f@7-Preparation 12, in Step A
using the other diastereoi soner obtained. Preparation 14

: (4aS) - 3- (&md&sw&n)zs-ﬁllameu_e)nylz-z_axlmlm&n&ﬂaxgbxdfeﬁaﬁﬁm-1H-
pyra2|no[1,2-a]qU|nollng{B-Ef%bﬂﬁ%éhp ci d hydrochl oride The
procedure is as for PPEpArstroiigano 1"8%‘%?6”?9@’1‘“ acid hydrochloride
4-cliloro-2'-(chloronethyl)-1,1"-bi phenyl in Step | of Preparation |
by 2-(chlogomgt hyl,) 1,1 -bi phenyl. 15 Preparation 15 :

(4aR) - 3- ( [$—ﬁ,—"-‘g§‘- Bi Bﬁ%?ﬁ‘pg@fﬂh’éi’lﬁ‘y‘P}‘OIQXIB?‘A@%’éﬂ’%’;m,ﬁé%@ﬁy@mhydm-lﬂ-
pyrazi no[ 1, 2- a] quppaizindgt, Bufqidyipg! i ¢ aci d hydrochloride The
procedure is as for Preparation 13, replacing
4-chloro-2'-(chloronethyl)-1,1"-biphenyl in Step | of Preparation |
by 2-Gchl or bdiMhinsslaslior O 2= Preparation. 16 . :

. (4aSR) - 3- (?Fl‘ "B phe n]f§r| itgﬁ?/’?gt %‘iﬁ‘%%‘ixf’)@?‘i?}gi?e fléf%l-“ﬁ%%ﬁyh'r 0- JH
pyrazino[ﬂ?@KQYQQﬁﬁgﬁP <Blogide-boxyl i ¢ acid hydrochloride Step A :
3-([1,1 -Bi phenyl ] - 2-yl sul phonyl ) - 8- net hoxy- 2, 3, 4, 4a, 5, 6- hexahydro-| H
- pyrazino [1,2-a] quinoline 5 The procedure is as for Step E of
Prepar at i difedB :r emﬁa'mmﬂqﬁl'ylbﬂpm‘@e)“nga"14315;'6-116!(3hydr0~1H-pyrazin0[1,2—
biphenyl]-2-su|phqn§l Fh[%rlgﬁv$§igp B . .

3-([ 1, 1' - Bi pheny! {A2™0M8eP A ¢ 3cid hydypehlgrigenexahydr o- | H pyr azi no[
1, 2- a] quinoline-8-carboxylic acid hydrochloride The procedure is as

for Steps.E, G and J of Pr%Paration 1 starting fromthe conpound 10
obt ai ned i egf%c‘ﬁd%&'a 1s as for Steps F, G and J of Preparation starting from the compound

10 obtained in Step A.

Preparation 17 :3-[(4'-Chloro-[1,l'-bipheny]]-Z-yl)methyl]-1,2,3,4,4a,5,6,7-

octahydropyrazino[1,2-a][1]benzazepine-9-ca rboxylic acid
Step A : 6-Methoxy-3,4-dihydro-1(2H)-naphthalenone O-methyl-oxime

28.93 g of NayHPO,.2H,0 and 27.15 g of MeONH,.HC1 are added to a solution of 28.64 g
15 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 howrs. After concentration, the residue
is taken up in a CHyCly/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-Methoxy-1,2,3,4—tetrahydr0-naphthalen-l-yl)-O—methyl-
20 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



Preparation 17

:3-[(4'-Chloro-[1,1"-bi phenyl]-2-yl)methyl]-1,2,3,4,4a,5,6, 7-

oct ahydr opyrazi no[ 1, 2-a] [ 1] benzazepi ne-9-carboxylic acid Step A :

6- Met hoxy- 3, 4- di hydr o- 1( 2H) - napht hal enone O net hyl - oxi e 28.93 g of
Na2HPO4. 2H20 and 27.15 g of McONH2. HC1 are added to a sol ution of
28.64 g 15 of 6-nethoxy- 3, 4-di hydro- 128H) - napht hal enone in 500 m of
met hanol . The reaction mxture is then stirred at anbi ent

t enper at ur@C 860 &l lbHur2sSN B 6lutanse AHde dreFwisé Bfer HRSERHR ofl38hcﬁ@skqiﬂe
up in a CH2C121 H20 m xture and the organi c phase is washed with
wat er, dri'Bt fﬁ\}%fe%%@s?fﬁwfgdﬁﬁﬁ%{ﬁ%maﬁ)& Cigne don | howe and theped epturited

eXpeCt ed FN:SIMDJ solblo@Rs Bided dropwise at 0°C until a pH of h
N- (6- Met hoxy-1, 2, 3, 4-t et rahydrpo napht hal en- P ?/I § o e% ]ihe agueous phase

hydr oxyl arf ﬁéﬂaf?edzwm CERChnandcham thexorgmd: phase qlreedamzer axaglmsllutmsmphate
sol utison Qfonddtrbe@fand Qﬁnﬁ Lé%ma?(%tf@'hg %@eﬂ s§tcg% (h%‘]gtgneg%c&;z% do

et hanol . Once the reacCtion xture een rough

m of a 2.¢dHeexpestadiireducar e added dropwi se over the course of 3
hours. The mixture is returned to ambient tenperature and stirred
for 1 hour, and then a saturated NaHCO3 solution is added dropw se
at OC unti §te]g pH BMdhexy-2-eimgh2,04,5TRaraRAUSOUS 1 {MRASReping €Xtract ed
with CH2C12, and then the organic phase is dried over nmaghesi um

sul phate, 5 concentrated and purified by chronmat ography over a silica

col um ( hepb anedlATGEMoVigy] mHstésthint i1 BXRESH TN Bt adugitio a%BI%Box@of 10 g of
7- Met hoxy- -2,3,4,5-tetrahydro-1 H 1- benzazepi ne 145 mmol of

h
br omovi nylt ﬁ"nélﬁg 18 SATROwRd dn A0 6¥ of [THE. dhe addjden ist arrigdswit @t VYR ovdr the
g of 10t he Pphee dd1UD nieHEN AHA Ghdnthd 0L b m@!tur-gl'g;reﬂ}ﬁec?‘gdé %&9:& télﬁﬁ.r'ature

carried out at OC over the 10 course of m nut es,
reaction mMB& §HBingdor bhoywnee mistuagdsi }éfldtolxseﬂﬂmyetha)vamreirop&ﬁ*saaat Q§C; and thep

for 1 hourpe 5({?1%01@ ﬁfltdéér i€ ekifach¥icllial Mlglgﬁw\p#htﬁ Qgﬁ-@%er adr e Oéﬂa H}CS g‘ﬁéélscg"gg

then the aqueous phase is extract
are conbi meagpesdyy eﬂﬂllnha@r filteregnesi voncenttapdiatEhe femhltxﬁg edncaiadls purified by

concentrat ﬁg)mawé?ap'i& %%r | a'ch uin% epitasne%rd-Eft)i 0 %Ifie?&/ the expected product.

15 Step D :tert-Butyl 7-methoxy-2-vinyl-2,3,4,5-tetrahydro-1H-1-benzazepine-1-

carboxylate

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 AcOEt, and
20 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

25 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



chromat ography over a silica colum (heptane/ AcOEt) to yield the
expected product. 15 Step D :tert-Butyl
7- met hoxy-2-vinyl -2, 3,4,5-tetrahydro-| H 1- henzazepi ne-1 - carboxyl ate
2.45 g of Boc20 and 1.55 g of K2CO3 are added to a solution of 1.52 g
of -the compound of Step Cin 15 nil of THF. The reaction mxture is
heated to 60C and stirred for 16 hours29-After dilution in a m xture
of AcOEt/H20, the aqueous phase is extracted with AcOEt, and 20 then
the or gagi appbdsOscarie chrhitaide dashebunvidah wpteed, aRd Whdiddn dmixture is
saturate

h

cl ol ution ri.ed oyer magnesi um sul phate, filtered and
concentr at 5’% .mbﬁ‘?g P siﬁqﬁaéﬁtﬁg N iA&égt'i She” piganie Rhgsesyare ttpohimedg fgshpver
g;/er E Si Im@eleiﬁhlwmmtbema@e/aﬁ@ Eddcintifedy TRE sl RXRGS L&HksoRELTUL N

ep ; C .

7- met hoxy[\gz,zg%/"i‘f@pt%tdi%ﬁ% Adter peutraligation Abe parsoss Basdisreyirates @8h CPLEA,
of a 2. 5N MNaOHeserkMit i fret ar . SOl ution I f
t he preceding ecglgrrp(;u?éhai n 50 %%g‘edtﬁ %?g)ng'ﬁ%&vﬁb el éh%%’oig{é%fe% gan8
-78C and LostEaefofheoseswEng sesidpg-is appfisdebly ciPometoptaphy hedractifitd sélivein
bl ue col oycHas \ARBEA ti m xture is hydrolysed and
extract estwi}?hEAcOEt. O%éd%l?%é%el%ﬁeﬁﬁﬁ%g%% are conbi ned, dried over
magnesi um sul phate , filtered and concentrated. The resulting residue
is dissoly N a solutiqn in djoxane. After neutralisation,
t he aqueouﬁrg%ﬁésehégl yé?%[gﬁetué ° %fifflb@ﬂgt‘?ﬂ“g}aéﬁdbﬂh‘@e@%ﬁ?@é‘ﬁ)hases
are conbi ned, drie&anyaro-mgmhmpmlmmfywkl tered and

concentrated. The resulting residue is purified by chromatography
over a silica colum (CH2C12/MeOH) to yield the expected product.

Step ik : N&I2WOfPCls are added in portions at 0°C t lution of 14.3 g of [(b -
1- (([ (benzyl ux 3car bonyl ] ampnoéacet )}él ?%ﬁon%%oﬁc?xy- Z,g??, Lf( %EZYIOXY)
t et r ahydr G21oRESlasuRgasstaHACHEN 308 sl 96 XYIF aThe Whde ahep stjrrof atFiEL Same e

R s
at that sa&fe30mdepeyridingie addsd dpposeras 0°Qtosbé webéton noikullovgr OF cbiige of
conpound thoﬁs.e'@11£1n5£?urr1:r WO brgaghIﬁEambient temperature and stirred for 16 hours. The
15 resulting heterogenous mixture is hydrolysed dropwise at 0°C and then extracted with
AcOEt. The organic phases are combined, washed with a saturated NaHCO; 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.
20 Step G : 9-Methoxy—2,3,4a,5,6,7~hexahydropyrazino[I,Z-a] [1]benzazepine-1,4-dione

2 g of 10% Pd/C and 4.1 g of NH4COOH are added m 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

25 concentrated to dryness to yield the expected compound.



and 50 m of pyridine is added dropwi se at OC to the reaction m xture
over the course of 2 hours. The mxture is then brought to anbi ent
tenperature and stirred for 16 hours. The 15 resulting heterogenous
m xture i s hydrol ysed dropwi se at 0C and then extracted with AcCOEt.
The organi ¢ phases are conbi ned, washed with a saturated NaHCO3 and
with a saturated NaC solution, dried3®ver magnesi um sul phate,
filtered and concentrated. The resulting residue is purified by

chr omat ogr¥pd over 3Benizyli Lmetokyitid 4abHeT-heebid i) atigo[12i el d t he
expected product. 2 .

9- Met boxy- 2, 3, 4a, 5, @[a%geﬁaaﬁg}ﬂ?'o’pydrlﬁ’b no[ 1, 2- a] [ t] benzazepi ne- 1, 4- di 0
ne 2 g of 10% Pd/C and 4.1 g of NH4000H are added in succession to a
sol ution 0 t ed in Step in 400 mM of a
mi xt ure 01(‘)7f E’rﬁgf’%e‘aﬁ’%oﬁgffg%& 3?@“&&%%8"%@%@@‘? BiopwGe ioven the
The react iconrseoR2 Lo@s tha hdl@Bgen0ed ®utiokiolt1ed §gf G Na NG %ﬂtngl%tf%ﬂ? Uher
dryness. The resultlng solid is taken up in diisopropyl ether

triturat edUETg & RPERH Jempeatun dant phbeayl yontidgrese gdded apieetid dohme of

expect ed GOMYAURE -and 38n B BRActdn’ mixtu tirred f
3- Benzyl - 9- et hox -2,3,4a,5,6, 7- hé(xar?\)lls r%TSyr(érzll6n%(Tu£S ZA‘ﬁer concentration, the

a] [ 11benz&s¥Hierie 131“314316 iap A it7a gighiret ¢feA dBitpod catfat&t BpHCDL Boldi@. Mhe

of DMWF at cour se f 2 hour

het er ogengus&dgg %?%ﬁ&tr?&%pgﬂtﬁ 9&? ﬁgd‘&t’ %aﬁt Or%aﬂ?lcrﬁ P e Sbﬁﬁetde}“’a%‘ed
r et ur ni ng ith & prdiretsd In@hqwért@nudmd Wenmagﬁesinenﬂmihata; Ot de aad GorRHRkd.
over .t he he reagtion mxture is

stir réed f ?rﬁg i%%hﬁg resg&ﬁfl% %unfeeg P& ﬁfotnéﬁt(?%"?? Y OKF 2 §ig; glyenn Geptanedhe QR
at OC i n &o yiekitthe expeftedcdpiouadd a sat urated NaHCOB sol ution. The
aqueous phase is extracted with AcOEt, and then the organi c phases
are conbi ned, washed wth a saturated LiCl solution, dried over

nmagnesi u nS__@_Ip-h atBBedayl-08h &Ho3 02, 8 ANGHN ﬁ—%Et%ﬂydx%PynLQﬁm £84][14-n9

residue is purified by chronatograpﬁy over a sillca co
(hept ane/ AcOEt) Re§Z3zeming t he expected conpound. Step | :
3-Benzyl - 9- net hoxy- 1, 2, 3, 4, 4a, 5, 6, 7- oct ahydr opyrazi no[ 1, 2-a] [ 11-

2.27 g of NaBH, are added in portions at 0°C to a solution of 7 g of the compound of
15 Step H in 150 ml of THF. The reaction mixture is then stirred at that same temperature for
30 minutes. 11.4 mi of the complex BF; . Et,O are then added dropwise at 0°C over the
course of 1 hour. After returning to ambient temperature, 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
20 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
magngsium 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-Benzyl-1,2,3,4,4a,5,6,7-octahydropyrazino[1,2-a] [1]benzazepin-9-yl

25 trifluoromethanesulphonate

The procedure is as for Step F of Preparation 1.



benzazepine 2.27 g of NaBH4 are added in portions at OCto a solution
of -7 g of the compound of 15 Step FI in 150 rul of THE The reaction
mxture is then stirred at that sanme tenperature for 30 m nutes
11.4 mM of the conplex BF3 . Et20 are then added dropwi se at 0OC over
the course of 1 hour. After returning to anbient tenperature, the
reaction mxture is refluxed for 16 haurs, and 50 ml of a 5N HC
solution are added dropwi se at OC. The reaction mxture is then
heated at SebKix Methil IbenzyES 8110143506, NGNS . 5N
20 NaOH until a pH of lsz?eachreg‘ E‘%e aqug%ugylgggg émlggﬁggcz:?gae
with AcCOEt, and tﬁéﬁﬂWHgf‘%rganlc phases are conbi ned and washed with
a saturated NaHCO3 sol ution, dried over nmagnesium sul phate, filtered
and concentrated. The resulting residue is purified by
chronatogrt%ﬂ?“ﬁ@éﬁ”%@%ﬁ?ﬁ@ﬁ \Pagparatibe pt ane/ ACOEt) to yield the
expect ed product Step .1 : 3-Benzyl-1,2,3,4,4a,5,6, 7-oct ahydr opyr
tzino [1,2-a] [1] benzazepin-9-yl 25 trlfluoronetbanesulphonate The
procedur e $tepis: f Meﬂsﬂép2,3§4,éi,55r7emﬂ@tdrmyrﬁzmo [3.2-a) Bl pziepid¥Bihy |
3-benzyl -1,2,3,4,4 teh nmgép&@pyra2|no[l 2-a][I'| benzazepi ne-
9- carboxylate The proce L%or Step O of Preparation |. Step L
Met hyl |, 2, 3 4,44, 5, 6, 7 octahydropyra2|no[1 2-a] [ 1] benzazepi ne-9- 5
carboxylat pal | adi um catal yst are added to a
sol uti on ?’0 %" gpa@F%t"ﬂecatﬁ‘EYétcaé%?‘W@dm%ﬁw& of -5 235 thefireqstling cppeId in

sol ution 3% mlabﬂ‘laaleHClTsl@RmbﬁE@ﬁl@&QﬁtQ UBheSiRddbdelbys s%h&lbf‘r‘% @X&B@&Sé‘e%ate
for 48 ho pressure of bars. The reaction m xtur

t
filtered ﬁﬁa ?hr‘?g’@datvﬁ PWSS“ﬁeeﬁﬁérhﬁrs tldreyteastion tristure isl Slteretpod nidsddnwitie

f f thee edRle
30{ En4'0- ohi Orﬂgaﬂ[éitb%hélgrﬂpﬁgln ;3}?}_}?&1&{% Mo, %le\{ﬁi}}%é 1}"“3;002105336 ‘5. 6, 7-

oct ahydr opyrazi no[ 1, 2-a] [ | ] benzazepi ne- 9- car boxyl at e
10 Step M : Methyl 3-[(4'-chloro-[l,1'-blphenyl]-2-yl)methyl]-1,2,3,4,4a,5,6,7-
octahydropyrazino[1,2-a] [1]benzazepine-9-carboxylate

The procedure is as for Step I of Preparation 1.

15 Step N : 3-[(4'—Chloro-[1,l'—biphenyl]-2-yl)methyl]-1,2,3,4,43,5,6,7-

octahydrepyrazine[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.SN HCI, the aqueous phase is extracted with AcOEt. The
20 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 vield the title compound.

Preparation 18 :(10aa)—2-—[(4'-Chlor0—[1,1'—bipheny]}-Z-yl)methyl]-1,2,3,4,10,10a-

hexahydropyrazino[1,2-a]indole-8-carboxylic acid (=R or S)



The procedure is as for Step | of Preparation 1. 15 Step N :
3-[(4'"-Chloro-[1,1"-bi phenyl]-2-yl)methyll-1,2,3,4,4a,5,6, 7-

oct ahydr opyrazi no[ 1, 2-a][| | benzazepi ne- 9-car boxylic acid 387 rng of
LiOH are added to a solution of 850 ng of the conpound of Step Min
15 mM of a mxture of dioxane/H20O (4/1). The whole is then stirred
for 4 hours and concentrated to dryne8s. After dilution in 0.5N HCL,
t he aqueous phase is extracted wwth AcOEt. The 20 organi ¢ phases are
t hen conbi Predsonasivet olitiledabys plifafi @ the NaddRiB nsaldt bR AN p%g}aﬁfan 1
sat ur at ed I\laC}3 S I%n,, dried over nmgnesium sul phate, filt red an(]j
concent r at&§" If‘ﬁagpa GFPE Atythagel epetositle gpd dethylsminepslumist ur e of

ACN H20 t oreyérlof tillae 8iAhingregopound.  Preparation 18 :
(10aa)-2-[(4'-Chloro-[1, 1" -bi phenyl]-2-yl)nmethyl]-1, 2, 3, 4, 10, 10a
hexahydr opyrazi no[ 1, 2- a] i ndol e-8-carboxylic acid (a=R or S) -32- The
conpound i s obtained by separating the racem c m xture obtained in
Preparation 11 over Chiral pak AD using nethanol, acetonitrile and

di et hyl am'BI&R?!S‘_QQ!I_Q&FlﬂQaﬁ)Fb{(é'nChbm-[l,h‘ﬂ)iphc&y)ﬂ-Mlmﬁéﬁlhﬁ]-ﬁtm@,ﬂe,ui)@n 19
: (10a[l)-2-[ (4" -Cnhl -11.1'-hiph l ].- 2- i net -1,2,3,4,10, 10a-
5 hexghydr opyr azi no[ (Il,ge%Paﬁlrr?BHa R’ﬁ%%’f’iﬂ%‘i‘i% @ "HP‘{‘( %%(ﬁﬁg‘m JThe
conpound i s obtained by separating the racem c m xture obtained in
Prepar ati e161 o%/ltei{. Chj[r.al ak AD uysing nethanol, acetonitrile and

di et hyl ami ng RPN I oL g W iepHAting the raceqigmpxtyrg btaipd dp Rrepeiation 20
: 6- (tert - ButioXhieadyak QY biin@mbdnol CAtbRARAIE dnd diellRB&RYs kraay! ) met hyl ] -
10 2, 3, 4, A}ja}g 5,.6- hexahydro-111-pyrazi no[ 1, 2- a] gui noxal i ne- 8- car hoxylic
acid Step \Llention time : 9,6 minutes

4-[ (Beuzyl oxy) car bonyl ] -1-(2-nitrophenyl)-2-pi perazi necar boxylic acid
19.5 nil 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- pi per azipieeablon Yo | (A% By Ho8FH B Gt Wiok i 1,1"-biphenyl]-2-yymethy]-
10 2,3,4,4a,5,6-hexahydro-1H-pyrazino[1 »2-a]quinoxaline-8-carbexylic

acid

Step A : 4—[(Benzyloxy)carbonyl]-l-(2-nitrophenyl)-2-piperazinecarboxylic acid

19.5 ml of a 2.5N NaOH solution and then a solution of 2.07 g of copper sulphate in 40 ml
of water are added to a solution of 5 g of 2-piperazinecarboxylic acid dihydrochloride in
15 20 ml of water. The resulting blue solution is cooled to 5°C, and then 2.5 g of Na;CO; are
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
20 375 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 EtsN, 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

25 extracted with AcOEt. The organic phases are washed with water, dried over magnesium



15 20 M of water. The resulting blue solution is cooled to 5C, and
then 2.5 g of Na2CC3 are added all at once, followed dropw se by a
solution of 3.85 m of benzyl chlorofoimate in 20 m of dioxane.
After returning to anbient tenperature, the reaction mxture is
stirred for 24 hours. The precipitate is renmoved by filtration to
yield 4-[ (benzyl oxy) carbonyl ]-2- piper82inecarboxylic acid chel ated
with copper. This latter conpound is dissolved in 20 375 nl of water,

and then 4suiplgtepf cdrloddtransde addearifiddeby eadgbmedgibd UsRri & RaahedoRinm
80C for 3 Qﬁ;@iﬁﬁqgﬁgpenIégﬁcentr%?ed to dryness. The residue is
taken up i ot XA S8 ¥R PapRict hen” added 3. 43 g of
2-fluoro-nitrobenzene and 15 ml of Et3N, and then the reaction

m xture is_heated _at 6QC for 48 hours. After returning to ambient

t enper at ur%t—l’—ix-,e : he Bewtvl S0 1125445 G-drenehydgo-3 H-pyrazinold , 25N q Hdloxding-3-s
then diluted in 25Qbhﬁﬁaﬁf wat er, and 25 extracted with AcOEt. The
organi ¢ phases are washed with water, dried over nagnesium -33-

sul phate, concentrated and purified by chromatography over a silica

colu ( i he expect.e r ct. . Step B: Benzyl
S oxo 1, 2. e Th it Boberkt HoE By bl P RSP G 5 5 oo o o Sidp A
car boxy! atig 180 $1gf edetit rgid. Treunieturaisdeaediab0PO fRGHouBNHA tidnfafep kditrhRB

of 5.7 ¢ t he conpound of. .Step in..100 in], of acetic acid. The.
moxture | ?E hea 1%‘%% tg;gp%‘é‘&r‘ii of %‘? r?éﬁ?% %&f? H‘éﬂ%d- dfbe eiolytion s eriepted with
anmbi ent 1 efipidoramethene bl the @fanid\bideds @€ RoAGHRY.- dritlveP! Hidn@BuinSsulphate

|
extracted w.t di chl ororrﬁ_éhane and the organi c phases are conbi r?e ,
dried over®™fHHLSTGRTEIAdD R4S &esidiRds pHERed: by snmatoeeghy Pher 7 sibical oeluing

puri fioed hyetienEOERPARIY 1R’ pecBdYrbded COl umm 10 (hept ane/ AcOEt)
to yield the expected product. Step C. Benzyl
8- br ono- 5- oxo-1, 2, 4, 4a, 5, 6- hexahydr o- 3F7- pyr azi no-

[1, 2-a] quigigxel i ne- g I e . A € ri.gl of 25 mnutes a
sol uti on of g 55 g_o?&ﬁ!g%%gbsg%ﬁoﬁ’zrhg’gg’gﬁﬂeﬁh md"?ijpﬁ@ﬁ"ﬁ"'s added to
a solution of 4.4 gllg¥-alduinazelipoliearbokyldteep B in 40 nl of DMF. The

At 0°C over a period of 25 minutes a solution of 2.55 g of N-bromosuccinimide in 30 ml of
DMF is added to a solution of 4.4 g of the compound of Step B in 40 ml of DMF. The
15 orange solution is stirred at that same temperature for 1.5 hours and is then diluted in a
mixture of HyO/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

20 yield the expected product.

Step D:: Benzyl 8-bromo-1,2,4,4a,5,6—hexahydro—3H—pyrazino[I,Z—a] quinoxaline-
3-carboxylate

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

preceding Step.



15 orange solution is stirred at that sanme tenperature for 1.5 hours
and is then diluted in a mxture of H20/ AcOEt (1/1). The aqueous
phase is extracted with AcOEt, and then the organic phases are
conbi ned and washed with water and then with a saturated LiC
sotution before being dried over magnesi um sul phate, filtered and
concentrated. The resulting residue +% purified by chromatography
over a silica colum (heptane/AcOEt) to 20 yield the expected

gr gduct . 1%@%113_5): : SBE-FB}aylkyl 6—t§rt-bu§y|3|_8-bromo_-4a,S[—tjiLihgdro]-lH-_pyraziJTq[1,2-a]-
-brono-1, 2.. - ro- pyrazi no[ 1, 2- a] qui hoxal i ne-

3-car boxyl%‘P'édxfﬁge’agéﬁg%%‘?@%laﬁbr Step | of Preparation 17 using
t he conpound obtained in the preceding Step. -34- Step E. 3-Benzyl
6-tert-butyl 8-brono-4a,5-di hydro-lH pyrazino[1,2-a]- quin

oxal i ne- 3, BE2esRdyteds a8 dphstep| Atof Preparatipnd @ dumg the caspdund dtaiedDnahe
Prepar at i qﬂeo];aian{egg t he conpound obtained in the preceding Step. 5
Step F. 3-Benzyl 6-tent-butyl 8-nethyl

4a, 5-di hydro-I H pyrazino[1,2-a]- qui n oxali ne-3,6,8(2H, 4H) -tri

car boxyl atg. e Pr og: is as far p reparation_ ] _using the
co rrpoﬁ nd G%Ie'palﬂn ed i %%gﬁéﬁ 6;)‘?% %3‘8%‘ %gméklglﬁags‘%ﬁ‘ﬁ@(ﬁgw Brinog 4yl
8- et hyl Xquin@&alnet3d 6BQIEAEWpdeaaboatyr azi no[ 1, 2-a] - 10
gui noxal i ne- 6, 8-di carboxyl ate 0.22 g of 10% Pd/ C and then 144 ng of
NH4000H are added in succession to a solution of 1.1 g of the
conpound  Glhie giroeduienis 3 &fpr BtepnG AL Prbpadftiod 1Muihg IR mpbidkd WeGHed 34 e
The whole is heated at 50C for 4 hours. The reaction mxture 1s then
cool ed, fPr¢EFB8°BAd  concentrated to dryness. The resulting solid is
taken up in diisopropyl ether, triturated, 15 filtered and
concentrated to dryness_to Xi eld the title conmpound.

Step G: 6-tert-Butyl 8-methyl 1,2,3,4,4a,5-hexahydro-6H-pyrazino[1,2-a]-

10 quinoxaline-6,8-dicarboxylate

0.22 g of 10% Pd/C and then 144 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 THF/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,

15 filtered and concentrated to dryness to yield the title compound.

Step H: 6-fert-Butyl 8-methyl 3-[(4'-chloro-[1,1'-biphenyl]-2-yl)methyl}-
1,2,3,4,4a,5-hexahydro-6 H-pyrazino[1 »2-alquinoxaline-6,8-dicarboxylate

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

preceding Step.

20 Step I: 6-(tert—But0xycarbonyl)-3-[(4’-chloro-[l,l’-bipheny]]—2-yl)methyl]-2,3,4,43,5,6-

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.



Step H 6-tert-Butyl 8-nethyl
3-f(4'-chloro-[1,1"-bi phenyl ]-2-yl)methyl] -
1, 2,3, 4, 4a, 5- hexahydr o- 6H pyrazi no[ 1, 2- a] qui noxal i ne- 6, 8- di car boxyl at

e The procedure is as for Step | of Preparation 1 using the conpound
obtained in the preceding Step. 20 Step I:

6- (tert-Butoxycarbonyl)-3-[(4'-chl oro-B%-1'-bi phenyl J-2-yl) et hyl ] -2,
3,4, 4a, 5, 6- hexahydro-I| H pyrazino[ 1, 2-a] qui noxal i ne-8-carboxylic acid
The procedure is as for Step N of Preparation 17 using the conpound

obtained ig the .pr c_?dd'n Stle{f. -35- Preparation 21 :

6-(tert- Buf-o%%%‘r}@éiy jt%g?'cﬁ @b YRE-3-I(# rehloyiogi dirpinhenyly 2 yyBmmetiyy]-55
0X0- 2, 3, 4, 4a, 5, 6- hexalbyele8:4, 44y hezinyalbd-172- [P9%Ah kRS Bme-5-
carboxylic acid The title cpnp%nd i gggdb%lgilﬁgﬁﬂ#uép’?gﬁélhgﬁaﬁge ssama
Steps as for Preparat f¥®ozdigasid with 5 two differences, nanely :
Step Dis omtted whilst, in Step E, the addition of the Boc group
is carried out in the presence of HNa (and not K2CG3) in DWVF (and not
THF). Pr ep'g}eafthleo?plgzoupd is obtained following the same Steps as for Preparation 20 but with

1- Br ORD- 2-{fr 4-di et hyl - | - cycl ahexe St.ep. A

4, 4-Di met h%%?%?%‘%%iﬂgﬁéﬁe S?épgﬁ %4]‘}{’%‘6}(?‘?38)4%*1 o Sledadhe %43%*8? of Br Sop grogp
sol uti on of cariad ditrietheypresgace pf Hdhexehrdt Ko0O;) il OMIO(805 Tt), 10.6 nl)
in 110 nMl of AcCEt, and then the whole is stirred for 2 hours at

anbi ent tenperature under atnospheric hydrogen pressure. The
palladiumis renoved by filtration and concentration to dryness is

carried oyf. The r glt;ﬂ% oil crystallises gradually. The title
conpound i%@%ﬁaﬂ 2 i nelrPromeRebryneomethyD-dehdime taydili-¢ycloBexspe B:

2- Brono-5, 5-di net hyl -1 -cycl ohexene-| - car bal dehyde 15 20.1 m of
phosphorus_ tribrom de are added dropwi se to a m xture of 110 m of
CH2Cl2 anteRd: 7 ni 44tDimethylspelobgxapee n an i ce bath. The whole is
stirred at anbient tenperature for 30 mnutes. The reaction m xture

is then cooled to OC and 10.5 g of the conpound of
1 g of 5% Pd/C is added in portions to a solution of 4 ,4-dimethyl-2-cyclohexen-1-one

10 (0.0805 mol, 10.6 ml) in 110 ml of AcOEt, and then the whole is stirred for 2 hours at
ambient temperature under atmospheric hydrogen pressure. The palladium is removed by
filtration and concentration to dryness is carried out. The resulting oil crystallises

gradually. The title compound is thus obtained in the form of a white solid.
Step B: 2~Brom0-5,5-dimethyl-1~cyclohexene—l—carbaldehyde

15 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 mixtﬁre of

20 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% AcQE). The title compound is obtained

in the form of a colourless oil.



Step A dissolved in 90 mM of CH2O 2 are added. The whole is then
stirred for 4 hours gradually returning to anbient tenperature
before being poured into a m xture of 20 ice/saturated NaHCO3
solution. It is then stirred for one hour and extracted with D20. The
organi ¢ phases are then conbi ned, washed with a saturated NaCl
solution, dried over magnesium sul phad®- and then concentrated to
dryness The residue is then purified over a silica colum (heptane
AcOEt gradient 0%to 5% AcOEt). The title conmpound is obtained in

the form a.col ourless oil_. -36- Step C

( 2- Br ono- g%g—gf net hw'g’f‘l"&?f§15€fh§‘>‘<‘§]l¥l‘i:°§?l)’h‘ﬁ‘é’c‘ﬂa)ﬂbmeﬁl.3231 g of sodium
borohydride are added in portions to a solution of 12.48 g of the
conpound of, Step. B at 0C in 120 m of nethanol. The whole is stirred
for 5 hours?? §réfaipdiumy beehydridengyetaddedist epttions iperselution. of TRAS garft then
m xture i ohpethdOPkRd B ~oah Y, xtract i th
CH2Cl 2. Theh%r ?ani c pﬁas glg Qgr: eétlgg%ﬁcégﬁg%tﬁ%%?eﬂlv?aa‘gﬁgg I%MS nﬁedggorvg hoturs
sat ur at ed gedoplls sityningrio agbiestl tasyeratiraghesieartios uhishad & thad cddisild §°C,

concegtr at e ti gl ound is obtained in the farm

of a (5:1 ol Ot}[r%%e}slgdrow%a gﬁie%—t?a%lteg %ﬁ?lc?ll%e%gz E’i}‘ec‘?ﬁgmtp Bi°A F1S, tpeporgbined,
si lica colwashed mapt ﬁ.mleﬁlra@@mgﬁl SSlr‘:lﬁ'Fn,Pdried overr] magnesium sulphate an(% ﬁnﬁlly
1- Br ono- 2- -4, 4- di.jyet -1 -eyc] ohexene 10 3. 96 g of the

conpound 00% &rﬁg {eg%g%oagr %ﬁs'sil%?b B °F* G}ﬁdrﬁ/ O%fmﬁ gohetfgn gha|caloydess pil,
kept at  Ofhichlis putifieddy JhrasRERERLY oiver dikA BRmA BeftiiRNABIEGd dr opwi se
thereto. The whole is stated at that tenperature for 1 hour 30

m nutes. The reaction m xture is then hydrol ysed before being

extract ed St b: Et 2Q-BF02L @R6ka6mPIhGH 4-@infeth190 Lagd, washed
wth a saturated NaHCCBoso?uti on agg t hen vvi)?ﬁn?&ggt%e’rﬁgt ed NaCl

solution, dried over magnesi um sul phate 15 and finally concentrated

to dnyness,.osEhér thi tdBpGRAARP Bgzﬂ edd§rg gi%%ﬂiv&ieﬂ 0l &P v‘atéolgp?@% Kept at

col ourl ess oi whi chl i's puri ] r omat ogr aphy’ over
col um ( hépEahnéml agidmsphorusPribrvaridet drothe® 8dded dropwise thereto. The whole is stirred

:(4aR)-3-{a{g]-{é-9§}J é)%l? %I 5-di hyl -1-¢c 1x:fjaghex n-J
yl1nethyl }- 2,32, R Hay ;’/?3 %%tﬂ??i“ﬁ”%? Leaftiey TPEBe 5 et rqlad gefore
being extracted with Et;O. The organic phases are then combined, washed with a saturated
NaHCO; solution and then with a saturated NaCl solution, dried over magnesium sulphate
15 and finally concentrated to dryness. The title compound is obtained in the form of a

colourless oil which is purified by chromatography over a silica column (heptane/ AcOEt).

Preparation 23 : (4aR)-3-{ [2-(4-Chlorephenyl)-5,5-dimethyl-1-cyclohexen-1-

yllmethyl}-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinoline-8-
carboxylic acid hydrochloride

20 Step A : Methyl (4aR)-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.



carboxylic acid hydrochloride 20 Step A : Mthyl _

(4aR) -2, 3, 4, 4a, 5, 6- hexahydr o- | H pyrazi no[ 1, 2- a] qui nol i ne-8-
carboxyl ate The procedure is as for Steps A and B of Preparation 12,
sel ecting the other diastereoisoner. The resulting conmpound is then
subjected to the sane treatnents as those described in Steps E, F, G
and H of Preparation 1. -37- Step B: MBThyl

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

2,3,4,4a, S, 6- hexahydro 1H pyrazi no [1, 2-aJquunol i ne- 8- car boxyl ate

of . Et f I 1.06 of the conpoun
Igr 2;8)ar ati o%—@@lar e M@ﬁ “% %E?g’é%%‘f’@ ’&‘e&hﬁﬂr%mﬂxf‘@ﬂ -pmethyllof
t he conpoung,dgh,5H-Réxakydre- A pitazitfo Do) qHAIMERL Erbokylate t NEN heated at

80C for 3 hours. After cooling to anmbi ent tenperature, the reaction
m xture i s hydrolysed and then extracted with AcOEt. The organic

phases ar ey s@mhiopedN OW%SMI%& h 08 S %dﬁf?o”%lh %P&BM&A&% & adéeﬁe”

with a saturated Nadf ution over  nmagnesi
sul phat e afVgcas#ipr o sokutiod of 6. 7d|gyﬁ§!§ssom“p5hm&<ﬁ"§.ilé}1Amg2($mﬂ bﬂDNB? Ifhaewhole

of t t dt en. filtered. The
ith e conpoddl RERmEeE 083 o P bETRRLP ki cemisBieRs: i aieestion

suf fi ci entixtyre nehstdoolmd e dxanrbxtrhxeecf with (M(mg eapgan® ﬁiﬁs@ ard/Béhitihed,
)(”4'8'23,[ |3r §/|[\i2138 é%%z&h%;sg 1T n(%tggﬁglglan i Jlgé}lg‘{ ge{tt%?tggl( %abl -solutlon and then
qui nol i ne- &wdm’vbﬂmglﬁﬁsﬁnﬂsﬂﬁha@ afd Bﬂl@é{&(&%ﬁ&b Zizryrfég‘sd "Ifhg%buﬁm%aéhg iO%hen

hl | b d aqueous
ol Ut o AFERdErioR P bebderisnaies s Ger Hlried de Sic oramgd sfobeiesd i
conpaund ahe Bir@RB whitc 8olfH HhUS ﬁlfﬁéle%uré'{%(ye u@dq#ﬂ(e]i@llcﬁlr nf sih14 m).

The whol e is degassed under argon f 15 mnutes and t e 'tepl at
80C for 16 hours. The reaction mxture is then filtered at anbi ent

t t ne fi acted w th
Ciizco TRasEas i Mol LBkt a0 s 30 - PG e
sol ution asﬁhmtthﬁ}ﬂés‘&,w,@wbexahydgmwrmam[Mat]wmnﬁh&&m&mkylateed to
dryness. The

0.14 g of PdCIy(Phs),, and then 0.697 g of 4-chlorophenylboronic acid and 2.4 ml of a 2M
aqueous Na,COj solution are added in succession to a suspension of 1.33 g of the

15 compound of Step B in a mixture of DME/ H,O/ EtOH (15 ml/6 ml/4 ml). The whole is
degassed under argon for 15 minutes and then heated at 80°C for 16 hours. The reaction
mixture is then filtered at ambient temperature. The filtrate is then 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

20 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-1H-pyrazino[1,2-a]quinoline-8-carboxylic acid hydrochloride

A suspension of 0.910 g of the compound of Step C in a mixture of dioxane/ 6N HCl
25 (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



20 resulting green oil is then purified by chromatography over silica
gel (heptane /AcOEt : 95/5) to yield the title conpound in the form
of a white solid. Step D

(4aR) - 3-{[ 2- (4- Chl orophenyl ) -5, 5-di met hyl - | - cycl ohexen- 1-yl ] net hyl } -
2,3, 4, 4a, 5, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxylic acid
hydrochl ori de A suspension of 0.910 g3®f the conpound of Step Cin a
m xture of dioxane/ 6N HCO 25 (10 mM/ 15 mml) is heated at 70C for 20
hours. Theliisopebpyletlies abdétiedal Tiongilk Edngoahd! [srbb&ﬁnedaiﬁﬁh@fb&mtcﬁ“rm%ﬁ%weﬁ-
The resultipg precipitate is filtered off and then washed w th - 38-
diisopropiPl'ther and dried. The title conpound is obtained in the
formof a light green solid. Preparation 24:
(10afi)-2-{[2-(4-Chl orophenyl)-5, 5-di met hyl -1 -cycl obexen-1 -

yl ] et hyl }-1, 2, 3, 4, 10, 10a- hexahydr opyrazi no[ 1, 2- a] i ndol e- 8- car boxyl i c

acid 5 ($ ep A (A Yy 1

2-{[ 2- (4- ﬁeoi"é‘?’ Ié% ) - g(,l(%‘f@izn%[tz (4 Chorophany D& dimethylii-cyclohexensl-
met hoxy- 1,YAusethyl}-3253h i1 Gplexahydopyhzihof]2-npod de-Fharloapioadid

obt ai ged RB%§B§R C of Preparation 9 is subjected to the procedures
described "in t%ps B and C of Preparation 23. to Step B: Mt hyl
2-{[ 2- (4-chl orophenyl) -5, 5-di net hyl -| -cycl obexen-1-yl ] net hyl } -

1,2, 3,4-tetrahydropyrazi 1,2-ali | e- 8-carboxyl ate The conpound
of Step A%it%p—%ﬂ bj ec%’é@'@ﬁl%"p&%@ggg? lgeﬁlp’ﬁgtcggghqgegﬂcyl}me@yl%—

Pr epar at i aietBoxy-628@-feirahydropyrazine[1,2-aJindole

2-{[ 2- (4- Chl orophenyl ) -5, 5-di net hyl -i -cycl ohexen-1 -yl ] nmet hyl } -

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

hydr ochl orfid@ohpoubld@beAEAGN B @f ot & aRAies 9 $9; cole8 R 48 8%9%!11?&&@%1%&1

t he procedures of Steps B and C of Preparation 11. St
(10ap) - 2- {1 StepsBend 6rd Fr@asatipe 83.5- di met hyl - | - cycl ohexen- 1-yl ] net hyl } -
1, 2, 3, 4, 10, 10a- hexahydr opyr azi no[ 1, 2- a] i ndol e- 8-carboxylic acid (D=S
or R

10 Step B: Methyl 2-{[2~(4-chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-yljmethyl}-

1,2,3,4-tetrahydropyrazino[1,2-a]indole-8-carboxylate
The compound of Step A is subjected to the procedures of Steps E and F of Preparation 9.

Step C: 2-{[2-(4-Chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-yljmethyl}-
1,2,3,4,10,10a-hexahydropyrazino[1,2-a]indole-8-carboxylic acid hydrochloride

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

Preparation 11.

Step D: (103B)—2-{[2-(4—Ch]orophenyl)—S,S-dimethyl—l-cyclohexen-l—yl]methyl}-
1,2,3,4,10,10a-hexahydropyrazine[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.

20 Preparation 25: (4aR)-3-{[4-(4-Chlorophenyl)-3-pyridyljmethyl}-2,3,4,4a,5,6-




The conpound is obtained by separating the m xture of enantioners
obtained in Step C. 20 Preparation 25:

(4aR)-3-{[4- (4- Chl orophenyl)-3-pyridyl]methyl}-2,3,4,4a,5,6 -39-
hexahydr o- 1H pyr azi no[ 1, 2- a] qui nol i ne- 8- carboxylic acid
trifluoroacetate Step A (4-Brono-3-pyridyl)nethanol 0.2 g of sodium
borohydride is added in portions to a-8tution of 1 g of 4-

br ononi coti nal dehyde in 50 mM of McOH at OC. The whole is then

stirred foex6hjroriH-pHragimafilzi] guisdting/8ndaRBordylic atitERhotogfRAR AL Ur €.
The reaction mxture is cooled to 0C, then hydrolysed with a
saturated N -14Cl solution and extracted with CH2Q Z. The organic

phases arstepaen C(Qrmigﬁﬁd_?,.py\ﬁgﬁﬁﬂet%ﬁ(h a saturated NaCl sol ution,
dried over magnesi um sul phate and then concentrated to dryness. The

title conpound is obtained in the formof a light brown gel which is

used as i 0.9 Ngtdre dLlhh omd ; tep B . )
[4-(4-Chlor op%e.nyl‘s) - 3d1pmrrp%§/d?}iﬁg?h%%§§ % §§%‘8nsofto P%_(SBH‘Efﬁ, °f0.14§3°% 4of
4- chl or opHERPBEetEMIdehydei id Al ofhlOPL 8 1SCI Thé momllc\ﬂs tlegueinud ﬁ?ﬂa@ﬁﬁﬁs
sol ut ison ' o ' a_suspension of 0.545 g of
conpound ?grgdsut% gg?%“‘}“ﬁ‘gztu rﬁ%%t%%{rt gé]%ée By @@&W.%‘XW‘? lsscorﬂ‘a%.to'lgné then
whol e i s dudmdwed withndeturagdddi,leolufién aﬁdlwtraSech\nTﬂh CH@@dlz.h&ﬁto%ni&tphg&Q
for 18 hour The reaction nm.xture is hen, filtered at anbi ent
t enper at u%ésthfﬂ§°1 {;]ln?acr* ate eidswﬁihae??%ﬁ?a‘? @%9@%’ PRSP s fulphate
CH7C12. Thedahgasincephadeas dyss ARBitNeGompasiaed obtaididan 9t BEAtEY 1'2?.@1
magnesi um sul phate and concentrated 1o

solution and then . .dried over,

dryness. %ﬁ%w?ggld’fhﬂ%u%ﬁglaﬁéflpéheffPH‘é‘VlF‘§Steﬁuri fied by chromatography

over silica gel (CH2CI2 / MeOH) to yield the title conmpound. Step C
3-(Chl oronet hyl ) - 4- (4-chl or ophen I)p&/ri dine 20 A solution of 0.590 m
of tHPonylﬁahjébri dd-#-6hdogrheny))-3-pyddyimetha@d2C12 i s added dropwi se
to a solution of 0.176 g of the conpound of Step Bin 5 m of CH2CO 2

at 0C. The whole is stirred for 2 hours gradually returning to

anbi ent  t dFegaafuf&PhsYh @.458 ag tof drchlorppltenylboriosict dvixh andb ter .9 atlesk & oM

dryness. Lﬂﬁeoﬁ@%@izéb?golﬁﬁé)ﬂ ded 2addq Smhes%cc\:lgssticbn t:]oegt s%rs]peengigg of 0.545 g of the
compound of Step A in a mixture of DME/ EtOH (7.5 ml/ 3 ml). The whole is degassed

under argon for 15 minutes and then heated at 80°C for 18 hours. The reaction mixture is

15 then filtered at ambient temperature. The filtrate is then 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 solid is finally

purified by chromatography over silica gel (CH,Cl,/ MeOH ) to yield the title compound.
Step C: 3-(Chloromethyl)-4-(4-chlorophenyl)pyridine

20 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

25 in the following Step.



dried. The title conpound is obtained in the formof a |ight beige
sofid which is used as is 25 in the followng Step. -40- Step D

Met hyl (4aR)-3-{[ 4-(4-chl orophenyl)-3-pyridyljnethyl}-2,3,4,4a,5,6-
hexahydr o- 1H pyr azi no[ 1, 2- a] qui nol i ne- 8- car boxyl ate The procedure is
as-for Step B of Preparation 23, reacting the conpound of Step A of
Preparation 23 with the conpound of préteding Step C 5 Step E

(4aR) - 3-{[4- (4- Chl or ophenyl ) - 3-pyri dyl j met hyl)

-2, 3, 4, 4a, BewDhexaMediy- 1H{4M)82ﬂwi &larfﬁih%b’lpgjp'yﬂﬁy@nﬁﬁﬂ}@xyk h&s 6-
aC|d trlfltun@%égﬂﬁ?e The ced 9 g npound s subjected to
procedur e ‘5f® B BY amgpardlaupiping S-carbylate r yst al | i ne conpound is
obt ai ned, which is purified by inverse phase chronmat ography (C 18)
(gradienthZO CH3CN, 0.1%of TFA). After |lyophilisation, the title
product is he HoesHtISi 18 @8 PnStend plPiepsntion 2% Acasting themog}mum phRtep Gy of
(4aR) - 3-{ [Hodafarioh baneMBNY npoinPYf rbekingRIDE ) - 2 3, 4, 4, 5, 6-
hexahydro-1 1l -pyrazino[ 1, 2- anUIn 't ne- oxyllc aC|d
trifluoroacetate The procedure is as for Preparation 25, replacing

4- br ogoni al de tln de. Pre ion
27: ( TQR) C-Sg-‘hﬁ-‘s ( 4%?3% ﬁ{ Eﬂ%’i‘e“{} idb P?@ éﬂyﬁ-‘zz%’g"‘ﬂ’sz? a%’d“"
hexahydr o-1HHppsazimi{ hbf] quﬂsd}nq&smmbomyﬁe Beid aﬁﬂwhée@atac id
trifluoroacetate The procedure is as for Preparation 25, replacing
4- br ononi cot i nal dehyde by 3-brono-2- pyridi necar bal debyde.

Pr epar at i dihe®&ceding compound is subjected to the procedure of Step N of Preparation 17. A non-
(4aR) - 3-{[ 3- { :Chl oro Xﬁ% EﬁPyH yljneth%l} 2,3,4, 4a

hexahydr o- PR pIFFE2IRE g shriepsified by dnpre @ hgeichromatography

trifl uor ogCeBaigradiddt- H-@T%H{me@i}%%ﬂ BrRS ARE 1fpaRaLRh g{g d&ﬁ ypcfoduct is

re IaC|n 4- br ononi cot i nal dehyde by 3-br'onp- i'sonicotin
P 9 obtagled in the form of a TFA g/alt y

Preparation 26: (4aR)-3-{[2-(4-Chlorophenyl)-3-pyridyljmethyl}-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 2-bromo-

nicotinaldehyde.

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

hexahydro-1H-pyrazino[1,2-a]lquinoline-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-pyridyljmethyl}-2,3,4,4a,5,6-

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




5 Preparation 29:

(4aR)-3-[(4-[ (tert-Butoxycarbonyl)am nol-4'-chloro-[1,1"-

bi phenyl | -2-yl)nethyl]-2, 3, 4, 4a, 5, 6- hexahydro-1 H-pyra zino [1, 2-a]
qgui nol i ne-8- carboxylic acid Step A Met hyl
4-nitro-4"-chloro-[1, 1 -bi phenyl]-2-carboxylate This conmpound is
obt ai ned using the coupling nethod des4lri bed in Step B of Preparation
10 25, replacing (4-brono-3-pyridyl)nethanol by nethyl

2- br ono- 5-Thietprededinz 8 tae forPrepar@xdded, @bt btom shiRh AL e %&tﬁﬁroﬁm—
purification.s r silica gel (petroleum ether/AcCEf) in the
form of aW@Wmﬁg%%j Step B:

4-Nitro-4'"-chloro-[1,1"-bi phen-2-yl ] nethanol 0.617 g of sodium
borohydride is added in portions to a solution of 2.38 g of the
conmpound 15 of Step Ain 20 m of MeCOH at OC. The whole is stirred

for 65 houmpsge il adMphd.y 1 . t hen
heat ed at ‘_e%”UTTDT % rg Rgmge}t @%?ﬁﬁoéﬁ gﬂd C%thﬁoﬂij 1cooI ed
to 0C, hydmtheys’éd-yﬂm«hgl]éétwﬁeﬁ,éﬂewmo-mpymzmo[a,ndz]@nﬁhni&ﬁi—&d with
CHz2C12. Tqﬁﬂﬁﬁyﬁgnl% phases are then conbi ned and washed with a
sat ur at ed ion, dried over nmagnesium sul phate and then
concentrated to dryness. After purification over silica gel 20

/ t ed d bt d th
]Sgﬂnr 8} eglgl el er S@F% )I-gfté?)gCceg(l(egc[lel‘-b?pohréggllf-g-ca:"gox())flatg ined in ©
4-Anino-4'-ch|oro [I,i"-biphen-2-yl]nmethanol 3.8 g of stannic
chl ori de é‘nC12) are, added in portions to a solution of 0.890 g of
the conpdticoBPoddes obtained ysing tha qoapkite mpjlod described in StarCBiof Pepaalion
The whol egss r&ﬂéc‘iﬂge@i brotnddS-BPHRNn¥etidb ol %f_y' Hféth p 22 Bo E-Lﬁr—ffitroﬂ_ﬁ!ﬁgoa& B%e

reaction mxture is then concerntrated to drynes
cool ed t ocOEclsef piodudieisngblaipgd oafies da vwitﬁcalc@N SNaCHIes otili¢a @al dpelroldlia

extractede&kygdgﬁgﬁﬁéiﬁ;hﬂf%ggﬁ&xgrleases are then conbi ned, washed

with a saturat ol uti‘on >d over magnesi um sul phate and
then concentrated to dryness. The expected conpound is obtained in

the form glepd.y e | ANRRL 4SS 137 bigheh d-fifiGethSno O N9

0.617 g of sodium borohydride is added in portions to a solution of 2.38 g of the compound
15 of Step A in 20 ml 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 NH,Cl 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

20 (petroleum ether / AcOEt), the expected compound is obtained in the form of a yellow
solid.
Step C: 4-Amino-4'-chlore-{1,1'-biphen-2-yljmethanol

3.8 g of stannic chloride (SnCly) 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
25 gradually at reflux for 3 hours. The reaction mixture is then concentrated to dryness, taken

up in CHyCl, cooled to 0°C before being hydrolyed with a SN NaOH solution and



Step. 5 Step D:
4-F (tert-Butoxycarbonyl)am no]-4'-chloro-2-(hydroxynmethyl)-1,1"-
bi phenyl 0.71 g of Boc20 is added to a solution of 0.76 g of the
conmpound of Step Cin 25 nil of ethanol. The whole is stirred for 20
hours gradually going to 35C. The reaction mxture is then
concentrated to dryness, taken up in E420 then hydrol ysed and
extracted wwth Et20. 10 The organi ¢ phases are then conbi ned, washed
with a satextatted W@H@i UllHe Qidgantl’ pieMesOate thenGoaibRsd UWhshdl Rhat £ saidied
t hen conc§[|3t¢1 ch o dryness. After E@I‘Ifl cation over silica gel

% (8] 131

(petrol eu nadped pver HagnesitpesuRhiasornddthes copteairaied to rﬁhxﬂlfi%ﬂ fldem

of a bei geexpadtedconoRpd B obtained in the form o

4-[(tert- th?oxycarn?i)nyl )am no] - 4' - chl orofa2ye(ngrlv %)rllgr?é?dh?/sllf iy the, folbowwg

yl  0.532 #fP-of Et3N and 0.22 m of nesyl chloride (0. 00284 m)l) are

added in succession to a 15 solution of 0.634 g of the conmpound of

Step Din 15 m of TI-IF at 0OC. The whole is then stirred for 96

hour s 3gr aditeR Dy r et-[{fent Begoxyragbinybaminoddhehlater? ¢hydFneym ahgl-ian

mxture isg, Qﬁp concentrated to dryness. After purification over

silica gel ?p ol eumether / AcOEt), the expected conpound is

obtained in the formof a yellow oil which crystallises. Step F:

Met hyl . . .

(4aR) 3- ( {271 8 PEPPBLiH3ATed i A AT o6 & of theicomBoynd of Stap © iy njl-of
ethanol. The whole is stirred for 20 hours gradually going to 35°C. The reaction mixture is

2 yI)rret hy -2,3,4,4 5 6- hexahydr o- | (%yram no[ 1, 2- a] qui nol i ne- 8-car

boxyl at e CORPEtatFe iR dpesss taken ursineBh @, en pydiplypest ang r'PXQ@:tedr wile 0y

;?gcggﬁﬁgag?e@éaéﬁt%{aze% 4 thelPESRBHE, WaAhed 3vith 4 BurkBRa RAP HRD O firild Sver

i .

(4aR) - 3- [ (PPetigp tS“]BbﬁtBWé B oiopFeniiated 69 dayness iAfisr putification bivgrhelinal del 2
- yl) met hypdirol h

") e an il ether AcORD, s e compound s fained i the fomy o  beies i
aC|d 43 The precedi ng conmpound is subjected to the procedure of
Step N of ar aj o, atlo 0' "_hi

(4aR) - 3- C T t oF t@%ﬁ%‘gﬂ‘x ‘e‘rﬁ‘p‘ﬁ o]“ﬂ’é’{f frgr(faigromeathyl}-§;1'-biphenyl
[1,1'-bi phenyl ] -2-yl) met hyI 1-2,3,4 4a 5, 6- hexahydro-1 H pyrazin

o[ 1, 2-a] ay! 5%9' 1 O%E%N an%rol%%X 1%! ofc nesy c?ﬂonde (0.00284 mol) are added in succession to a

15 solution of 0.634 g of the compound of Step D in 15 ml of THF at 0°C. The whole is then

stirred for 96 hours gradually returning to ambient temperature. The reaction mixture is
then concentrated to dryness. After purification over silica gel (petroleum ether / AcOEt),

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

Step F:  Methyl (4aR)—3—({4—[(tert—butoxycarbonyl)amino]-4'-chloro-[1,1‘—biphenyl]—
20 2-yl}methyl)-2,3,4,4a,5,6~hexahydro~1H—pyrazino[1,2—(1]quinoline-B—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'—chloro-[l,1‘—biphenyl]—Z-
y)methyl] -2,3,4,42,5,6—hexahydro—IH-pyraiino[1,2—(1]quinoline-s-carboxylic acid



5 Step A: Methyl 4-nmethoxy-4'-chloro-[1,1"-biphenyl]-2-carboxyl ate
Thi s conpound i s obtained using the coupling nmethod described in Step
B of Preparation 25, replacing (4-brono-3-pyridyl)nethanol by nethyl
2- brono- 5- net hoxybenzoate. The expected product is obtained in the
fonn of a solid after a purification step over silica gel

(heptane/ AcOEt). 10 Step B: Met hyl -43 -

4' -cbl or o- 4- hydroxy-[1, 1' - bi phenyl ] -2-carboxylate A 1M sol ution of

BBr3 in 42Tteprekdichiéhgonnd iad@Rted Lok YrobQivde ﬂt%NgPPﬁf)a&ﬁc@l g, of the
compound of Step A'in 20 ml of CH2Cl2 at -78C. The whole is stirred

at that tenperature for 1 hour 30 mnutes. A mxture of 1120/ MOH
(40 M/ 10 mM) is then added. The whole is stirred for 45 m nutes
still at -78C, and is then extracted with CH2Cl 2. The organic 15
phases ar &nenmiation3d; neo(4aﬁ)d3-(ﬂﬁ4r{é@erbﬂetoxmaaghml);mm]hpﬂaﬂ}ewlaﬂme

BgleS g ag 0 :" g¢! 'it—[)ﬁ}h%ﬁi)p%?- c}\%{e\(nlgﬁjz? 3 4’%5%5 ﬁmxé:}g ofﬁquxbz}z%x orfle,ij-a] quin tﬁlne—S-

4' - chl or o-c4rbasiylit agdonet hanesul phonyl [1,1" - bi phenyl]-2- carboxyl ate
4 m of Et3N (0.029 nol) and 3.1 g of
N-phenyl - bi s(trifl uoronet hanesul phonani de) are 20 added in

successi orStépAa Shletliyl @indhoxy-P-Bldb-[1,0ebipREBIUNEBoxyFheP B in 20 m
of Cl112Cl12 at OC. The whole is then stirred for 20 hours gradually
returning to anbient tenperature. The reaction mxture is then

concent r atigh tcomBoMIeSS , obkae@n ubile 't'ﬂe m@%tﬁ@?%gmbétp in_Ste £
succession, with a i N HJ sol ution, sat urat ed NaHCO3 sol ut oﬁ an8 a

sat ur at ed TREReFation ¢yt repacingnd (4- §f0t!rwe'-’rTPde@ﬁleﬁwe¢l a:1) nelsﬁb)ﬁh s Q+hndrratbé-
After purighdisalbQRofY. eTh@'eL(b&:?edgﬁxjo uc4415 cﬂﬂ;ﬁx?édaﬂle/t LEPRL br ol 1d afgr a

expected conmpound is obtained in t our ess “of |

D: Met hy| pati W@ﬁwpnywdwégﬁlihqptarblﬂm@yl] 2- car boxyl ate 0. 44 g of
Pd2(dba)3, 0.066 g of dppf and 0.422 g of Zn(CN)2 are added in
succession to a solution of 1.2 g of the conmpound of Step Cin 50 m

of DWF. TitepBol eViethyl Herhlebid-hpttokp(1,1'hiphd@l):25cagbadiat | Y going to
90C. The reaction mxture is then concentrated, taken up in

A 1M solution of BBr; in 42 ml of CH,Cl, is added slowly to a solution of 1.6 g of the

compound of Step A in 20 ml of CH,Cl, at ~78°C. The whole is stirred at that temperature

for 1 hour 30 minutes. A mixture of H,O/ MeOH (40 ml/ 10 ml) is then added. The whole

is stirred for 45 minutes still at —78°C, and is then extracted with CH,Cl,. The organic

15 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'-chlero-4-trifluoromethanesulphonyl-[1,1'-biphenyl]-2-

carboxylate

4 ml of EtzN (0.029 mol) and 3.1 g of N-phenyl-bis(trifluoromethanesulphonamide) are
20 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



AcCEt and washed, in succession, with a saturated LiCl solution and a
saturated NaCl solution before being dried over magnesi um sul phate.
After purification over silica gel (heptane/ AcOEt), the expect ed
conmpound is obtained in the formof a colourless oil which
crystallises gradually. 10 Step E: Met hyl

4-am nonet hyl -4' -chloro-[ 1., 1" - bi phenyk4-2-carboxyl ate 1.68 g of

Ni C12 and 1.47 g of sodium borohydride are added in portions to a
suspensi onheftaneB AGRES, 1 ekfretct esmpsnd iO8bt3h&in Bhd Brd O Mol at

OC. The whole is then stirred for 6 hours gradually returning to
anbi ent tenperature. The reaction mxture is then filtered, and the

filtrate lﬁe%])l ut REbeN N G A AT 9,"8 lﬂgygt &%g%o\égﬁ%a The organic

phases are then 15 conbi ned, washe Cl sol ution,
dried over magnesi um sul phate and then concentrated. The title

conmpound g4 g BPP&]’%&‘DEI%D 0 b@@ g |99 rd&f%ﬁd% %I &t in?él%zvg;e gg'de'd Sm guscggssmn to Ias

in the foll ow ng step:
4-{[ (t en- valuiey obt-Barmf tbmol}xmtﬂswp]c # 5001 efTMF] THe' wikilpi emls}md for

2- car boxyl dded. to a ution of 02 g of
t he cgrrpo 361lfﬁ(ﬁo%g@ta %%%’E&mrg t@%ﬂé OB Iflx Y & atﬁw%nqe%tr%% fakep jupria g
at anbi entAdGtpadavashed, fio rsu&asshmu gth al BRure@AqHCPEbIutnXdnd! £sdnsrated NLCI

concentrate purification over silica gel

(pet r ol euny féj‘t‘ﬂ‘érbfﬁ’)f/%g@é%) re ﬁ@eft W&ﬂéﬂ&@nﬁ%ﬂﬁty iAdtep puraliqaEen joMert fikcaf gel m

of a whi t éhgmdnetAcORY; thSbgiRctel compound is obtained in the fi f a colourl
4-{[(tert- But x car honyl') am no] met hyl } - 4" - chl or(§J %II%ﬁya?oo?(u;r?%St?'}lyﬁm&

1' - bi pherfStaal ution of LAB in TIFF is added dropwi se to a
solution of 1.6 g of the conpound of Step F at 0OCin 60 m of THE
The whole is stirred at anbient tenperature for 2 hours. 5 The
react'f on @SRE; e Msthyhdnotigemehyls€ecchirot14'-biphenyl]-2dasokyaicon of
Rochel l e salt at anbient tenperature for .1 hour 30 mnutes. It is
then extracted with AcOEt. The organic extracts are then conbi ned,
washed wi tiH8z efa¥idilaandd . NaOif ®diunt barohyainide diei s dedov @brtions to a suspension of

3.52 g of the compound of Step D in 40 ml of MeOH at 0°C. The whole is then stirred for
6 hours gradually returning to ambient temperature. The reaction mixture is then filtered,
and the filtrate is diluted with AcOEt before being hydrolysed. The organic phases are then
15 combined, washed with a saturated NaCl solution, dried over magnesium sulphate and then

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-[1,1'-biphenyl]-

2-carboxylate

20 2.82 g of Boc,O are added to a solution of 3.02 g of the compound of Step E in 60 ml of
CHyCl. 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/

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



magnesi um sul phate, and then concentrated to dryness. After
purification over silica gel (petroleumether/ AcCEt), the title
conpound is obtained in the formof a translucent oil. 10 Step B:
4-{[(tert-Butoxycarbonyl)am no]nmethyl}-4'-chloro-2-(chloromethyl)-1,1
'-- bi phenyl 1.26 ml of Et3N (0.00896 nol) and 0.52 nil of nesyl
chloride (0.00672 nol) are added in =s4fccession to a solution of 1.56
g of the conpound of Step Gn 50 mM of TIFF at 0OC. The whole is then
stirred f@tei6: hot(igregiBadoinichibonglaiiioNgethl} AohISR-2 (ByR6LBhRRA)-1 e
reaction %ﬁ nixture is then concentrated to dryness. After
purifi cat i®8VEr silica gel (petroleumether/  AcCEt), the expected
conpound is obtained in the formof an oil which crystallises. Step
. Met hyl ) . ) )

(4aR) - 3- [ (42 obition i Lk i FFbisyrgesdrpyyisetornsofution of hi6gr o ticloipound
bi pheny! | o2 sbIm0nY il s@imBof TAR, PreSllX AMNEL L oFALRNE ARIB 0 hd ro? 23l

ui nol i ne-8- carboxylate 20 The procedure Is as
Pr epaf at i die Zgactipp geiktugy it then dudyelsed voth StseiprafedofolutPnegfaR adhiclin sAB at

with the 99%9%’%919;&? r hng Step. H Thetit4e. o) nﬂréis .
obtained after ar puarlﬁ ?Ocrgt?ogﬁggtngﬁégs\igtrlséﬁnie&‘gaﬁ% W(tﬁé%ﬁ‘e organic
AcCEt ). Stesfpacts are then combined, washed with a saturated NaCl solution and dried over

(4aR) - 3-[ (4- t ert,- But ox rbonyl )am no]lnethyl}-4'-chloro-[1,1'-

bi ph enyl f@éésf‘?ﬁé%lﬁ%q?uaﬁgg’?% %’&?{%’?‘f (el dg Spasso Afer pyrcation pyer siligp gel
qui nol i ne{istroRomOolddOXYDEL, ticiitth cofpoundie oPaREE M tRY QI @ Uaskhicint oil.
subjected to the procedure of Step N of Preparation 17. The expected

product is obtained in the formof a white solid. Preparation 31:

(4aR)e 3- [ SEp ] UL ferérr-BultdrGearbbiylamibRaRyt lr_di¥lolar ethyl)-1,1'-
2,3,4,4a, 5, 6- hexahggr o- 1| I-I-lglyr azi ﬁzﬁl?l,gb- a] g%l'? hoﬁl%}eo}g?%hg{%gglggﬂypcl%ci d
5 Step A bN‘E‘("HX)‘I (4aR) - 3- (2- bronobenzyl) - 2, 3, 4, 4a, 5, 6- hexahydro- | H
pyrazin o [1,2-a] q uin oline-8-ea rboxylate The procedure is as for
Step B of Preparation 23, reacting the conpound of Step A of

1.26 ml of EtzN (0.00896 mol) and 0.52 ml of mesyl chloride (0.00672 mol) are added in

succession to a solution of 1.56 g of the compound of Step G in 50 ml of THF at 0°C. The
whole is then stirred for 96 hours gradually returning to ambient temperature. The reaction
15 mixture is then concentrated to dryness. After purification over silica gel (petroleum ether/

AcOE), the expected compound is obtained in the form of an oil which crystallises.

Stepl:  Methyl (4aR)-3—[(4-{[(tert—butoxycarbonyl)amino]methyl}-4'-chloro—[1,1'—
biphenyl]-2-ylymethyl]-2,3,4,4a,5,6-hexahydro-1H-pyrazino [1,2-alquinoline-8-

carboxylate

20 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 / AcOEt).

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

25 carboxylic acid



Preparation 23 with 1-brono-2-(brononethyl)benzene. Step B. Methyl
(4aR)-3-[ (3" -fluoro-4'-chloro-[1, 1" -bi phenyl]-2-yl)nethyl]- 10
2,3,4, 4a, 5, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxyl ate The
procedure is as for Step B of Preparation 25, replacing

4-.chl or ophenyl boronic acid by 3-fluoro-4-chlorophenyl boronic acid.
Step C -46 -

(4aR)-3-[ (3" -Fluoro-4'-chloro-[1, 1" -bi phenyl]-2-yl)methyl]-2,3,4,4a,5
, 6- hexahyithe redetting yompound|id sibjecteiuionBd prvgedirs ar HiexX W 6fCPragdralionS 7T rge
precedi ng co%ge%und i S, sgbf e%t eg %o the procedure of Step N of

Pr epar at | GRPS#d Presughis obfaingdh mgthe form of a white solid.

(4aR)-3-[(4' -Cyauo-[1, 1" -bi phenyl]-2-yl)nmethyl]-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-fluoro-4-chl orophenyl boronic

acid in ; .- cyan oNi % AGE S 4G fca R &80 [WeTgIgcich }
(4aR) - 3-| X - R 3f o-| 1??&)%%%{3%&}1%3%13@9@ ﬁyﬁi})ﬁgﬁgpﬁ‘;ﬁg‘%}y&
hexahydr 0-2b3:#.35.4Aiemaliydro-18} pyriariob j1iPeq |guimtibefychitoxglid #kidhe procedure
is as for Preparation 31, replacing 3-fluoro-4-chl orophenyl boronic
acidin Step B by 4-trifluoronethyl boronic acid. 5 Preparation 34:
(4aR) s 3- [ BtdnlAS- BeMzdgi Oha®l)-352ybirpinebenyl)-233, 8445 6healbdie1anydr o- | H-
pyrazi no[ 1 2-al1(ﬁ|'gn Ii.nﬁ: 8-gcarboxylic acid The procedure is as for

Pr epar at i SHrERol ﬁ'ﬁ‘b‘b’f‘ Pe-fAQ8¥324- chi or ophenyl boronic acid in
Step B by 1, 3-benzodi oxol -5-yl boroni c acid. Preparation 35:

(4aR) - 3-Bepnzhydryl -2, 3, 4, 4a, 5, 6- hexahydr o-| H pyrazino[ 1, 2- 10

a] qui nol i ﬁn e _ﬂgggﬁlﬁgﬁ, £ gora%mesffe%ewatm}ﬁﬂreac ing the compound of Step A of
(4aR) - 3- boRghameby b3 2819802 BrLARYHLeachE PYT azi no[ 1, 2- a] quin

ol i ne- 8-carboxyl ate The procedure is as for Step B of Preparation 23,
reacting the conpound of Step A of

Step B:  Methyl (4aR)-3-[(3’-fluoro-4'~chloro-[1,1'-biphenyl]-2-ylmethyl]-

10 2,3,4,43,5,6—hexahydro-lH-pyrazino[1,2-a]quinoline—S-carboxylate

The procedure is as for Step B of Preparation 25, replacing 4-chlorophenylboronic acid by

3-fluoro-4-chlorophenylboronic acid.

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

15 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.



Preparation 23 with [ brono(phenyl)nethyl]benzene. 15 Step B:

(4aR) - 3- Benzhydryl - 2, 3, 4, 4a, 5, 6- hexahydro-i H pyrazi no[ 1, 2-a] -

qui nol i ne-8-carboxylic acid The precedi ng conpound is subjected to
the procedure of Step N of Preparation 17. Preparation 36:

(4aS, R -3-{[4-(4-Chl orophenyl)-3-pyridyl]nmethyl}-2,3,4,4a,5,6-
hexahydr o- | H pyrazi no[ 1, 2- a] qui nol i ne-87carboxylic acid
trifluoroacetate -48- The procedure is as for Preparation 25, in Step
D repl aci ngxrephiention 3poUaamE3- ﬁaemnﬁug,fo-{ﬁrv_@,qﬁ{eﬁ;p&)@ryl)ﬁtm] ﬁbq 4a 5.,6-
enantiomer, m xture of Step Homepﬂmlmll r épar at’i

(4aSR) - 3- {rexahyd erﬂ%Pwﬁmﬂ J-aluinalingBrearbaxylic peid, 3 4, 4a, 5, 6-
hexahydro- 111 pyrazino[ 1, 2-a] qui nol i ne- 8- car boxylic aC|d
trifluoroacetate 5 The procedure is as for Preparation 26, in Step D
repl aci ng theerecsayeisns fof Prepasption 3df repﬁcmgéfthlorceﬂcﬂlﬁro[pyeﬂyﬁmmmﬂmmd
of Step H I ion 38:

(4aS, R) - 3- S{%%psﬁ(bgg%ﬁﬁg‘?rgﬂh&l?{m"%%% p)%frl dyl [ methyl }-2, 3, 4, 4a, 5, 6-
hexahydr o- | H pyrazi no[ 1, 2- a] qui nol i ne- 8- carboxylic acid
trifluoroacetate The procedure is as for Preparation 27, in Step D
repl aci ng the conpound of Step A of 10 Preparation 23 by the

conposnd (refsirariol3ef (4E’R}%M2-@I,anﬂod1&roﬁs%l)65ﬁﬁl] 384, 4a 5, 6 hexahydro-1H-
(4aS, R) - 3% Atghloro 1) - 4- pyri ]mathyl} 2.3 a, b,
hexahydr o-PPERHVILZr4lgyinobn g@ﬁﬁ‘bﬂé)’lﬁﬂf@l -carboxylic aci d
trifluoroacetate The procedure is as for Preparation 28, in Step D
repl aci ng the conpound of Step A of Preparation 23 by the conpound
of Step H TdePecegue ktas dor PEGPaI%310Pr3épT&P1&¥m©ﬁ-ﬂ¢QI'O -4-chlorophenylboronic acid in
(4aS, R) - 3-di428 641 By thyl]-2,3,4,4a,5, 6-

hexahydr o- 1f28pgrgg§no f%§§23§3#§%+%ﬂ§ 8- carboxylic acid
trifluoroacetate The procedure is as for Preparation 25, using

2- brono-ni coti nal dehyde in Step A, 4- pyridylboronic acid in Step B
and, in Step D, using the mxture of enantionmers of Step H of-

Pr epar at i chc |(4:(R)SC§I-BEﬁlzhydryl-2 3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-

10 alquinoline-8-carboxylic acid

Step A: Methyl (4aR)-3-benzhydryl—2,3,4,4a,5,6-hexahydro—lH-pyrazino[1,2-

alquinoline-8-carboxylate

The procedure is as for Step B of Preparation 23, reacting the compound of Step A of
Preparation 23 with [bromo(phenyl)methyl]benzene.

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

quinoline-8-carboxylie acid

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

Preparation 36: (4aS,R)-3-{[4-(4-Chlorophenyl)-3-pyridyl]methyl}-2,3,4,42,5,6-

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




-49- Preparation 41:

(4aS, R -3-[(2-(6-Chloro-pyrid-3-yl)-3-pyridyl)nethyl]-

2,3,4,4a, 5, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui nol i ne-8-carboxylic acid
trifluoroacetate The procedure is as for Preparation 25, using
2--brono-ni coti nal dehyde in Step A 6- 5 chloro-3-pyridyl boronic acid
in Step B and, in Step D, using the m4&ure of enantionmers of Step H
of Preparation 1 as tricyclic synthon. Preparation 42:

(4aS, R) - 3-TheDr¢dedibdy ds axfor Pyépathtidn 3) m3stey D @yladiiR kY ddmpound of Step A of
2,3,4,4a,5,6-h xa%gr ﬂ}_gl H-%%’r azino[l, 2-a g{t{u nol i ne- 8- car boxylic acid
trifluor odCEPHE™ £0 DX HIE CPHE0BKEmEtg of Step &t ofprengratige ilon 25, ~ usi ng

2- brono-ni coti nal dehyde in Step A 6- hydroxy-3-pyridyl boronic acid

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

2-{[2-(4- ) - i E 3, 4-tetr r0z

pyrazi no[ @t}k- 5‘9 ?ﬁﬁgye- 8%@’@0%&4@%@%}@ r%?@ ‘Sg?l(‘)’g@i'fl%? ég’f%’$ﬁ%’5’6"

pr ocedur e hexahydré-d H-ipragine[di2-ddquidblines8icachoRylbr saibtrifhwoédceakdehyde i n
Step A, 4- chl orophenyl boronic acid in Step B and, in Step D, using
the conpound of Step F of Preparation 9 as tricyclic synthon.
Prepaf at i dihe4ocedure is as for Preparation 26, in Step D replacing the compound of Step A of

2-{[ 2-(6-Ghl oro- (d=3-yl)-3-pyrid thyl}-1,2,3,4-

t et r ahydr %?P?%P‘%{ &Yﬁl?&?‘?lhﬂﬂ’ldé’%&egé% {#f%@wwaéi d trifluoroacetate 20
The procedure is as for Preparation 25, using 2-brono-nicotinal dehyde
in Step A 6- chloro-3-pyridylboronic acid in Step B and, in Step D,
usi ng the conpound of Step F of Preparation 9 as tricyclic synthon.
-50-  Pr ep®iabdr@fion!38: 4aS,R)-3-4[3-(4- -2-pyri - -
(4aS, R)-3-] ?‘31' Trert) autyl LT 1 Oharephpn-2-pyridytimethyll 2,34 43,567 ¢
hexahydr o hexahydretiyrazine[AL2-¢janineling @ c8boaylismeid frifluacoagetate

The procedure is as for Preparation 27, in Step D replacing the compound of Step A of
10 Preparation 23 by the compound of Step H of Preparation 1.

Preparation 39: (4aS,R)-3-{[3-(4-Chlorophenyl)-4-pyridylmethyl}-2,3,4,42,5,6-

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

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.

15 Preparation 40: (4a$,R)-3-[(2-(4-PyridyD)-3-pyridyl)methyl}-2,3,4,42,5,6-

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.



The procedure is as for Preparation 31, replacing
3-fluoro-4-clrlorophenyl boronic acid in Step B by

4-tert-butyl -phenyl boronic acid, and in Step C using the m xture
nmet hyl (4aS, R) -

2,3, 4, 4a, 5, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxyl at e
(Step H of Preparation 1) instead of ngehyl

(4aR) -2, 3, 4, 4a, 5, 6- hexahydr o- | H pyrazhi o[ 1, 2- a] qui nol i ne- 8-

car boxyl atl&eﬁ%nﬂl of P(4ﬁﬂ,ﬂ)@tﬁﬂ(5—@§%ro B&ﬁ@-@tfﬁ X (bEriﬁgl%methgl]-

(4aS,R) - 3 é4 Chi or obenzyl ) benzy }

pyr azi no[l radrphydo HVB’@WE s%‘flbzemdﬂlll@-smbwbceddre is as for
Pr epar at i agifthordddetiecP | replacing 4-chloro-2'-(chloronethyl)-1,1"-

bi phenyl by 1-chl oro-2-(4-chl orobenzyl)benzene. Preparation 47:

3- (2- Phenoxybenzyl) -2, 3, 4, 4a, 5, 6- hexabydro-1 H pyrazi no[ 1, 2-

I nol e | |.CccaG
g ((:]gl phehg%ytsigﬁge{?g%x§ ééf IZP?? % exaﬁlﬁ’é‘ﬁo?%ﬂ!”ﬁﬁ“aoﬂlﬁgfhfdﬁ [in gSep A, 6-
al qui Aol i rebloge- 6aprybd)dyb1am atiden GtﬂmB)am}duiﬁte;SDﬁ@sﬂg 1aé nﬁ%ﬁtﬁﬁ&if%ﬁéx@iﬂmérslo?

subj ect ed reacting it wth

2- phenoxybstte‘%%il%ﬁJ é"‘laﬁaﬁt%wgﬁcé@é B¥% of NaBH(QAc)3. The reaction

m xture i s then treated with acetic acid and then extracted with
CH2C12. Step B :

3- (2- Phenoxybenzyl) -2, 3, 4, 4a, 5, 6- hexahydr o-| H pyrazi no[ 1, 2-a] gtlinoli
B?ép g (r)a'?l gﬁe@&ygﬁ _ﬂzaC' Ctﬂ:ﬂﬂwf[&c(%ﬁﬁ&&mk? pPrial3n). §tp%a§4)8ethyu-

N ({ (4aSR23b4% 2:6-113951ﬂafd<501111 Hyrﬁbinpﬂe%y]q}m@llyé-ﬁfmrngw]w 2i®, 4, 4a, 5, 6
bexahydr oihudMdadghfol 1, 2- a] qui nol i n- 8-yl }carbonyl)-4-({(1R) -3-
(dinrethyl am no)-1-[( phenyl sul phanyl ) et hyl | propyl } am no) - 3-

ni tr obenzenesul phonam de bi st ri fI uoroacet ate 5 St ep A

nexaiirar o 1o pyras i 8 B hohuph PRI O pbaReobiyh o i sidg X

hydroxy-3-pyridylboronic amd in Step B and, in Step D, using the mixture of enantiomers

of Step H of Preparation 1 as tricyclic synthon.

Preparation 43: 2-{[2~(4-Chlor0phenyl)—3-pyridyl]methyl}—1,2,3,4—tetrahydm—

pyrazino[1,2-ajindole-8-carboxylic acid trifluoroacetate

15 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-pyridyljmethyl}-1,2,3,4-

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

20 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.



(di.m et hyl awi no) - 1-[ (phenyl s ul plianyl)nethy |]propyl} a w no)- 3-

ni t r obenzenesul phonam de 2.05 m of DIEA and then 1.5 g of

4- ({(I R -3-(di net hyl am no)-1- 10

[ (phenyl sul phanyl ) net hyl ] propyl ) anhr o) - 3-ni t r obenzenesul phonam de and
then 0.783 g of EDC and 0.5 g of DVAP are added at anbient
tenperature to a solution of 1.26 g of50he conpound obtained in
Preparation 1 in 50 mM of a mxture of CH2C12/ THF(1/1). The reaction
m xture is stirred at anbient tenperature for 2 days. Evaporation to

dryness i carrjed out and then the resulting residue is taken up in
a saturat MS&G 2ut {80 Rardl (4 FertsButyldil ilbhiphend b2yl e thgll-2,8 idas,6-
Wit h CH2 CliexAhRirQ 1R BY Faz R0 RE R 4] ahid SR 82t . turated Nad

sol ution and ?ﬁ%n dr?zd ovgf ﬁg@%n, P?ﬁ?*%%$%§a§§ carried out and
evaporation to dryness. The resulting oil is purified by flash

chr omat ographWoQVeke ;Sigh | - 2 H. NHA 4/ 16/ 1. 6) and, .
then | yophi | {Bsf ed to 1}§/ia%a'[f<’§:aiir SN I%Iei' %Pgéﬂ%%%‘”? é"h?%’}lﬁﬁ‘)é?m)amﬁé‘ﬂddw
solid. 20 Serehéntiaertutyl-pheaalbesinic 446, Wl 19SEC uGap telnakeek BehP4Rs, RA

10.01.7.6 5,62 9,78 7 St ;

N ({(2as, %BE“QF?% h-%@o?"d1’?????2‘-"8[1&1%&691“}’?‘%'5?%@9% {Step H of Prgparatign
25 hexahydpo-instegslyr azi nefhl] 2{4R¥2i3Mkd, 516 Freydnl e 1B0PYhindf1 014 dRho1Bre-8-
(di et hyl acrr}bno%-{?r % henyl sul_pha%l ) met hyl ] pr opyl } am no) - 3-

ni t r obenz SASSGYBIRSRER o HBPREFAIOR P3bor oacet at e - 52- The compound
obtained in Step A (0.3 g) is dissolved in 10 mM of CH2Cl2 at OC, and
then trifluoroacetic acid (56 |) is added dropw se. The whole is
then stirred at anbient tenperature for 30 m nutes and then

concent r atpgdpd@tidh YRS S - RrRasuk i ey | t n i n
1120 and s anﬁﬁéd (g%.i;,ﬁ\)MB gg %t gb?kﬁogéglr%ﬁ%‘lt%y% ??2%?%@?‘2’?%@#‘5&3
reacti on Pyrazine[l,2-alquinoline-8-carboxylic acid

10 The procedure is as for Preparation 1, in Step I replacing 4—ch10r0-2’—(éhloromethyl)-l,1’—
biphenyl by 1-chloro-2-(4-chlorobenzyl)benzene.

Preparation 47: 3—(2-Phenoxybenzyl)—2,3,4,4a,5,6~hexahydro—1H—pyrazin0[1,2-

alquinoline-8-carboxylic acid

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

15 alquinoline-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(OAc);. The reaction mixture is then

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

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

20 8-carboxylic acid

The procedure is as for Step J of Preparation 1.



5 mxture, which is then |yophilised at | ow tenperature for 24 hours.
A cotton wool -like yellow solid is obtained corresponding to the
title product. Exanple 2 :

N-({(4aS, R -3-[(4'-Chloro-[1,1"-bi phenyl]-3-yl)nmethyl]-2, 3,4, 4a,5, 6-
hexahydr o- 1H- pyr azi no[ 1, 2- a] qui nol i n- 8-yl } carbonyl )-3-nitro-4-{[ 2-
(phenyl sul phanyl ) et hyl ] am no} benzenesukphonam de hydrochl ori de 10
Step A :

N-({(4aS,R) -3-[(4'-Chloro-[1, 1" -biphenyl]-3-yl)nethyl]-2,3,4,4a,5, 6-
hexahydro-1Hpyrazino [1, 2-a ui nol i n-8-yl }carbonyl)-3-nitro-4-{ [2-
(phenyl su ¥3uapledy e%vl’@{“]ﬂs’éfﬁﬁ]r@ tftoromid d{rbhendh2 a®ukthylp2.3dddife i S
as for Step A of EXgoRh$dro-187SR-25idM 2 Liuisaps g tion 1
by the conpound of Pr egar at | g’g 2, Q%(zjtapgﬁﬁ?am ngﬁgar%nﬁfﬂ?&iﬁé

4- ({ (I R) - 3- (di et by(dimethylaniino)t &[(phenylsulphanyl)methyllpropyl}amino)-3-

henyl sul phanyl | i no).-.3-0i trob | phonani de b
L er o et Doy phorrbeh AR AT B Bt a9 vt phonam de.
Step B :

N- S, R)-3-[.(4h: Sl @rg- 1., 1% - bi phenyl ].- 3-v1) net hyl] - 2, 3, 4, 4a, 5, 6-
exahgdr o dEEAL NS St Oy s 2 S arboe s
2- (phenyl sul ph o i l ' 1 oride 20
the Compound obt Zi“’f“é‘é‘*’?py‘s’???%ﬁ*g‘%%‘ﬁig i A ORI RBR O O
CH2C12 at 0C, anddimethylamiverii(ebenybulthpayapthyipropaBrminor3gt 20 (2M

(375 1) is added ghicpehafesulffonthglee IS then stirred at ambient
tenperature for 30 mnutes, and then concentrated to dryness. The

resulting solid is then taken up in H20 and CH3CN i s added dropw se
| . e . et chis th
until conpl@f e ndi g0l piEON gfy the,reagtion gix &g@w\_ﬂ%dg%@a%@%?_l_

| yophilised at | ow tenperature for 24 "25%hours.
N- ({ (8aS, m§nhguylqudphagyboethy!joromyl rapiiphSayitrpbetzanejuigtonythide 2ndBihén 83852 6f

hexahydr o-gi i AT i.nolin-8-vyllcarbonyl):3-nitro-4-{. [2-
(phenyt sl arGa (e el s adty 00 subieh HmbiRs R bbiir o i d € ks
A compound obtained in Preparation 1 in 50 ml of a mixture of CH,Cl,/THF(1/1). The
N-({(4asS, @efc%(-)r( gné}xﬁlrceh ils Osgi?r-e& laf e:lfm‘f)ite)zlltptgl%ggrla&l;eélf-o}‘/ |2) cg?fg.hg\lfa]pc-)r%figﬁ ﬁ)’ gr?rhgsé ?s

carried out and then the resulting residue is taken up in a saturated NH4Cl solution and

15 ‘extraction is carried out twice with CH,Cl,, The organic phase is washed with a saturated
NaCl solution and then dried over MgSO,, filtration is carried out and evaporation 1o
dryness. The resulting oil is purified by flash chromatography over silica gel
(CH2CL/MeOH/NH4OH 84/16/1.6) and then lyophilised to yield the title product in the

form of a yellow solid.

20 Elemental microanalysis :
%C w%H %N %S
Calculated 62.95 5.64  10.01 7.64
Found 6320 5.62 978 722

Step B:  N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,42,5,6-
25 hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl}carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amine)-3-

nitrobenzenesulphonamide bistrifluoroacetate



5 hexahydro- | H pyrazino[ 1, 2- a] qui nol i n-8-yl } car bonyl) - 3-ni tro-4-{[ 2-
(ph envl sul phanyl) ethyljam no} benzenesul phonam d e The procedure is
as for Step A of Exanple 1, replacing the conpound of Preparation 1
by the conpound of Preparation 3, and repl acing

4-({ (I R) - 3- (di net hyl am no) - 1- _ _ _

[ (phenyl sul phanyl ) met hyl ] pr opyl } am no} $3-ni t r obenzenesul phonani de by
3-nitro-4-{[2- 10 (phenyl sul phanyl) et hyl]am no}benzenesul phonam de.
Step B :

N- 4aS,R.-3-[(4'-Chlaro-[1, 1" - bi phenyl ]-4-yl)nethyl]-2, 3,4, 4a, 5, 6-
heiggydr o?{\ }lﬁr%%aﬁq?@!}{@?@f}ajséﬁwh&-g A) e-d}qsgﬂg@@/ @dﬁmofgllﬁpizr@piﬁ,{apg then
(phenyl sul ganshacet hitld e o) RemEED ARdtkRRONAE! ngg%%p JREN RIS ki

procedure is as for Step B of Exanple 2. _ _
N-{[ (4as, RymBerpiue for 3p3piphengng then womsningted toxdrgness.4eheSe rivexaltiids drehH
;pr%g?lz In?gfﬂgﬁll]’ ;ii?l]b%r?y?l}d_%_{s(c{l\z ?F%dfigcl ?rgpxr%sg flll)%ﬂacr?’lmﬁ(l)e)tq dissolution of the. reaction
[ (phefyl suhphuaywWhiseishiheh froppifksddat o) teBpariatur i rP2cimsd) | A Betamveld-like
i s(hyd i.de): A . .
RII-{SE (Zars? hg&ll(sﬁliélf%%%%ﬁﬂg%rfﬁsfo@% tﬁélf%twf’)m‘?j“ﬁt4 4a, 5, 6- hexahydro- | H
20

i 2- i nglin-8-yl ar bonyl } - 4- (((1R)-3- (di met hyl am no) - 1-
[ bheny! s BBl 8 s ebouiiGhimenstbinservibBansaa b Hote o
The procedure is aShéthycﬁ%%I—ﬁyﬁfzixﬁFﬂ%ﬁtﬁxiﬂolin_t@f?i}@ﬁbﬂ%ﬂf-?—%ﬁ?@- ind
of Preparation | by  the conpound of Preparation 4. -54- enent al
m croanal ysis : % @henglswghanghediyllamén} bazesesalpbenagids hydr@loridound
65.24 5.94 10.24 7.89 5 Step B
N—{[(4aSR)-3ig[1,1'-Bi henyl ] - 2-yl net hyl) - 2, 3, 4, 4a, 5, 6- hexahydro- | H
pyrazf no [SteRAd] oNi(Har$,8)-8-[(A"|Bdervefiyll -bipheaI{-3 R nd:tiyd]-2B4al56% no) - | -

hexahydro-lH—pyrazino[1,Z-a]quinolin-S-yl}carbonyl)-S—nitro—4-{[2-»
(phenylsulphﬁnyl)ethyl]amino}b’enzenésulphonamidev | -

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 2, and replacing 4-({( 1R)-3-(dimethylamine)-1-

15 [(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-1H-pyrazino [1,2-a]quinolin-8-yl} carbonyl)-3-nitro-4-{[2-
(phenylsulphanyl)ethyllamino}benzenesulphonamide hydrochloride

20 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 CH3;CN is added dropwise until complete
dissolution of the reaction mixture, which is then lyophilised at low temperature for 24

25 hours.



[ (phenyl sul phanyl ) met hyl ] pr opyl } am no) - 3- ni t r obenzenesul phonam de
bi-s(hydrochl ori de) The procedure is as for Step B of Exanple 2. 10
El enental mcroanalysis : % C % H YW %6 Calculated 59.21 5.69 9.42
7.19 Found 58.54 5.92 9.06 6.50 Exanple 5:

N-{[ (4aS, R) - 3- (2- Benzyl benzyl ) -2, 3, 4, 4a, 5, 6- hexahydro-| H 15

pyrazi no[ |, 2-a] qui nol i n- 8-yl ] car bonyl-}333- ni t r 0- 4- {[ 2- (phenyl -

sul phanyl ) et hyl] am no}benzenesul phonam de hydrochloride Step A :
N-{ [ ]< 4as, @F@%Ffwz«tm)lzylogLemwﬂ;@mmgﬁeﬂwxa&?ma{h@ﬂiza,?w,s,ﬁi Pf[ 1,
2- a] qui nolin-S-yl]car -3-nitrQq-4- - ((phe u nyl)e -
am no?benzenesul ph&ﬁé?ﬁygi«gxé 'W@z’ﬂ?@czé‘@%L@“F‘E’gﬁgy‘:ﬁ&"“%ﬁgﬁ%ﬁg “6‘*‘{%‘
Exanpl e 1, replaci f'(ﬁhili}@sufiiﬁiﬁﬂ)ﬁiﬂyl}ﬂ{n(ﬁﬂh afenkiilphdnabiide Ky o&AGRALN

of Preparation 5, and replacing 4- 1R) - 3- (di net hyl am no) - 1-
[ (phenyl sul phanyl ) rnet hyl ] pr opyl } am no) - 3- ni t r obenzenesul phonam de by

3-nitro-4 . i X 1130 L i de.
3.nit rS?epS{#A : ( PeR¥dssR)-Rhanrhloeb iy LaphaR 1t RepaeRs Y. D196l de

N]- {1 _(ﬁals_, R) é3- I( jz-lsémrgéﬁ&w??iz«g E’mmmmsﬂémwgﬁﬁ?ﬁfﬁ ]no[ 1,2

a] qui nol i n- 8- gﬁm - -4 - . -

am'qno} benzene)s/ul p(ggén mg‘lel}aﬁ%ér}g@Lﬁ%ﬁ?%gﬁgag%@%%?e is as for Step
Ex

B of Exanple 2. 5 anpl e 6:

g: Nil u g;{ rl\l-(;lﬂzlié %{‘;'0?%11@ i-as]3a-s kg §te2p- RNg %%1%1%1@%', 26%&1@1211 ltlle- c%ha%’oﬁﬁdﬂfgf Iﬁé}?a}arls))z(lalhlyydr

qui nol i n- &ey| dorgionady lof - PrphRtidpheny ksl mgaamg) -4-({(1Rf)-3-(dismeﬂ1ylaAmin?)-1»
et hyl ] am benzenesuy| onam de The_procedure i as for Step Ao
el o1 R B S sl ety s Eapienpylphanside. by nitrod([2-

10 (phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Step B : N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-4-yl)methyl}-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-3-nitro-4-{[2-
(phenylsulphanyl)efchyl]amino}benzenesulphonamide hydrochloride

The procedure is as for Step B of Example 2.

15 Example 4 : N-{[(4aS,R)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinelin-8-yljcarbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl}aminoe)-3-nitrobenzenesulphonamide
bis(hydrochloride)

Step A : N-{[(4aS,R)-3~([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
20 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.



t he conpound of Preparation 6, and repl acing

4-({(1R)-3-(di net hyl ami no)-1- 10

[ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3- ni t r ohenzenesul phonam de by
3-nitro-4-{[2- (phenyl sul phanyl)ethyl]arnino} benzenesul phonam de.
El-emental mcroanalysis : % %1 %N % Cal cul ated 66.21 5.69 9. 19
8.42 15 Found 65.98 5.93 8.89 8.08 Ex#wple 7 :

N-({(4aS, R -3-[(4'-Chloro-[1,1"-bi phenyl]-2-yl)nethyl]-2,3,4,4a,5, 6-
hexahydro- 1 H pyrazino [1,2-a] quinolin-8-yl} ca rbonyl)-3-nitro-4-{
[2- (phenyls uI han}yl t hyl ] am no} b enzen esul phonam de The procedure
is as for gL ‘e 1, replacing 4-(((]

R) - 3- (di net hyI am no) -4-¢c 20 /H %N %S

[ (phenyl su 9 a}nyl ) met hé@% ) am no) - 3- ni t robenzenesul phonani de by
3-ni tro- 4-49'9 ff‘bheny‘f yI ) é8-#1 1M no} benzenesul phonani de.

El enent al py,egoanal ys %o 4 S | cul ated 62.53 4.98 9.11
8.35 25 Found 62.53 6§12 86@%()) SW%Q/ 57@Exarrpl e 8:

N-({(4aS, R -3-[(4'-Chloro-[1,1"-bi phenyl J-2-yl)nmethyl ]-2,3,4,4a,5,6

phonosye: Repi B S REadls SRl e S 2 s s Shaiogiar st o,

e L P A O B Ot
an nitr

o ot (o o py oD b ubasn b fovarepaencsephpmmis

m croanal ysis : %is@iiRh¥ade)

The procedure is as for Step B of Example 2.

10 Elemental microanalysis :
v %C %H %N %S
Calculated 5921 5.69 942 7.19
Found 3854 592 906 6.50

ExampleS: N-{[(4aS,R)-3-(2-Benzylbenzyl)-2,3,4,4a,5,6-hexahydro-1H-
15 pyrazino[1,2-a]quinolin-8-yl]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-1H~pyrazino[1,2-
a]quinolin~8—yl]carbonyl}-3~nitro-4-{[2-(pheny]sulphanyl)ethyl}-

amino}benzenesulphonamide

20 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)ethylJamino } benzenesulphonamide.



Cal cul ated 63.86 5.09 9.31 4.26 10 Found 63.82 5.23 8.98 3. 82

Exanpl e 9:

N-{[(4aS, R -3-([1, 1 -Bi phenyl]-2-ylnethyl)-2,3,4,4a,5, 6-hexahydro-| H
pyrazino [1,2-a] quinolin-8-yl]carhonyl}-3-nitro-4-[(3-phenyl propyl) -
am no] benzen esul phonam d e The procedure is as for Step A of Exanple
1, replacing the conmpound obtained in-535 Preparation 1 by the
conpound obtained in Preparation 4, and replacing 4-({(1R)-3-

(di net hyl BrePB):- 1M{(@MMBQWB!B§§IB&QZ?BIZM* ks @mélz(}hydro-lﬂ—pyrazmo[l 2-

ani no) - 3- ni trobenzenesul phonani

3-nitro- 4 [ (3- pheﬂﬂ%ﬂbmﬁry}l&amw]}b%mmnr(phmﬂnmﬂmhmﬂent al

m croanal ysis : Y%midh N 4R lﬂr%ﬁgh adh 95 77 9 78 448
Foung 66, 15 5. g5 ontioyihlsg E&g ol hpdBhibHad

4-1(2- Anilinoethyl)am noJ- N—{[(4aS R) 3- ([1, 1" -bi phenyl J-2-yl met hyl ) -

2, 3,4, 4a, qhgggﬁﬁg‘ﬁggragfwt%%ﬁ%&n&gzz a] quinolin-8-yl]carbonyl}-3-

nltrob enzen oham rocedure is as for Step A of
Exanpl e 1, replacing the conpound obtained in Preparation | by the

et ny1 RsRES + SaflROR R Sia Pe b MRl L bt Ghesabydro

-ni trobenzenesul phOIHeliiyﬁkimdw, -a]quinolin-8-yl}carbonyl)-4-{[2- (phenylsulphanyl)—

4-[ (2-anilinoethyl) n| t r obenzenesul phonami de. El erent’al

m croanal ysi s : W&:% ’%S} epzpnesiliphagubde 02 5. 62 11. 72 4.47 Found
65.93 5.80 11.61 3.72 Exanple 11 :

N-{[ (4aS, I%)h 3-([1,1 -Bi phenyl | -2-yl nethyl)-2, 3, 4, 4a, 5, 6- hexahydro-| H
e procedure is as for Step A of Example 1, replacmg the compound of Preparation 1 by

the compound of Preparation 6, and replacing 4-({(1R)-3-(dimethylamino)-1-
10 [(phenylsulphanylymethyl]propyl}amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{[2-
(phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Elemental microanalysis :
%C %H %N %S
Calculated 66.21 569 919 8.42
15 Found 6598 593 889  8.08

Example 7 : 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—yl}carbonyl)-S-nitro-4-{[2-
(phenylsulphanyl)ethyl]amino}benzenesulphonamide

The procedure is as for Step A of Example 1, replacing 4~({(1R)-3-(dimethylamino)-1-
20 [(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
25 Found 62.53 512 870 812




10
pyrazi no[ 1, 2- a] qui nol i n- 8-yl ] carbonyl }..4-{[3-(di met hyl am no) propyl ] -
[ 2- (phenyl sul phanyl ) et hyl] am no}-3-nitrobenzenesul phonam de
hydrochl ori de Step A :
N-{[(4aS, R -3-([1,1'-Biphenyl]-2-ylnethyl)-2,3,4,4a,5, 6-hexahydro-| H
pyrazi no[l, 2-a] qui nol i n-8-yl ] carbonyl } sé-{[ 3- (di met hyl am no) propyl ]
[ 2- 15 (pbenyl sul phanyl)ethyl]am no}-3-nitrobenzenesul pbonam de The
procedure is as for Step A of Exanpl e 1, replacing the conpound

d Preparation 1 b ound obtai ned in Preparation 4,
g_g;a:. 2& ac};@g{r es[' {VFQI (4aS, R)-Sy[(4'-Chloro 1,1'-biphenyl}-2-yl)methyl]-2, 3?1 4a,5,6-
(di et hyl ani no) - 1- [ﬁas{aﬁwﬂosm%ﬂmqmhmulﬂafn%yi}zmmi.s.%nm yljpbenze
nesul phonam de by 4
[ 3- (di et hyl ami no) pPlgnpkyqtyly phmﬂﬂ»mtlpbldnlymamnﬂyl ] ami no} - 3-ni trobenz
ene- 20 sul phonam de. Step B :
N-{[(4aS, R -3-([I,I"-Biphenyl]-2-ylnethyl)-2,3,4,4a,5, 6-hexahydro-|H
pyr azi no[ | Tig-erpepdireois ian-f8: §tkp ol Gixyhpledl; {érdaciitj 4pef(y)-audimethplamo)li-

2- hen robenzenesul phonam de.
v obhi on kS EHTbnB Phn Sl lsp SE P Bp oice-
El ement al phecoxyathgl)asins]benfhestighdMnti&. Cal cul ated 64.55 6. 08 10. 04
7.66 Found 64.67 5.99 10.03 7.47 5 Exanple 12 :
N-({(4aS,R -3-[(4'-Chloro-[1,1"-biphenyl]-2-yl)nethyl]-2,3,4,4a,5, 6-
hexahydr o-Alb@ysiadimdehdivsds al qui nol i n- 8-yl } carbonyl) - 4-{[ 3-
(di met hyl am no) propyIS%/ am no} 3-ni trobenzenesul phonam de The
procedure is as for Stp A%H Ex&d¥l e %5 repl acing

4- ({ (1R) - =4giey hyl ag 89) -slgo 0 37 4%
[(phenyl sul phanyl ) net h}/g} propyl }am no) - 3- ni t robenzenesul phonan de by

4-{ [ Found 5.23 8.98 3.82

Example 9 : N-{[(4aS,R)-3-([1,1"-Biphenyl]-2-ylmethyl)-2,3,4,4,5,6-hexahydro-1H-
pyrazine[1,2-a]quinolin-8-yljcarbonyl}-3-nitro-4-[(3-phenylpropyl)-

amino]benzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

15 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 wBH %N %S
20 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-yImethyl)-
2,3,4,4a,5,6-hexahydro-1H-pyrazine[1,2-a]quinolin-8-yljcarbonyl}-3-

nitrobenzenesulphonamide



10 (dnnet hyl am no) propyl ] am no}- 3-ni trobenzenesul phonam de. El enent al
m ¢roanalysis : % %1 %N %6 Calculated 61.96 5.76 11.72 4.47 Found
62. 36 608 11.50 4.94 15 Exanple 13:

N-({(4aSR)-3-[(4'-Chloro-[1, 1" -bi phenyll-2-yl)nethyl]-2,3,4,4a,5,6-
hexahydro- 1H- pyrazino [1, 2-a] quinolin-8-yl} carbonyl)ben zene-

sul phonam de The procedure is as for Ssep A of Exanple 1, replacing
4-({(1R)-3-(dirnetlrylam no) -1 -

[ (phenyl sultephpivytduietihyd ¥ar siey! A asti Pekapks N &é&i&ﬁ@%@%&ﬁﬁ&%%@%&%%

benzene 2 sulghonf\%d%. El emental mcroanalysis @ % %1 %N %
Cal cul at ed "85 e 3pmpops opiginggd isdrepprasiop 24, 7andorepladigg -45G(1R)-3-

Exanpl e 14dimethylamino)-1-[(phe in0)-3-ni :
4-{[(2- Am'lknoet hyyl ) ( 2)- tg(gnynlyles%1 %??%yé)% ertllg]l]ﬁtreotp K?FT‘“&’B (" {n (tﬁ(g)g}zﬁfl ?S\J:.’qp[h f’%ﬂmde
chl oro-[1,b¥ 4—E?ﬁﬁ@ﬁwtﬁﬂ@rymg]fﬁemﬁyqu@e@mmmﬁps- hexahydr o- | H-

pyrazi no- [1,2-a]quinolin-8-yl}carbonyl)benzenesul phouam de
tris(trifluaroacetate) 5 Step A :

4- { [ ( 2- Anribdernartagl|nyitrpapdiesisyd et hyl ) ami uo] met hyl }-N- ({(4aSR)-3-[ (4" -

chloro-[1, 1' - bi phenyl ;,((Zylf t h)# -2, 3.4, 4a, 5, 6- hexahvdro-| H
pyrazi no[ 1, 2- a] qui nol 1'n= 8- I"?}éar yl )ﬁgnzenesul phonam de The
pr ocedur e Gdcidsed or SERE A 5062 Exanpbe 447 repl aci ng

4- ({(1R) - 35 (di,met | ryl am no) .- 1-
[ (phenyl sé’f" ﬁ‘ényl ) rret‘ﬁ{]TH]pﬁogbyl }éﬁﬁho)i?ﬁ ni.tr obenzenesul phonam de by
4-{[ (2-am no- 10 ethyl) (2-phenyl et hyl)am no] net hyl }
benzenesuILphonam' de.
xample 11 :N-{[(4aS,R)—3—({1,1'-Biphenyl}-2-ylmethyl)—2,3,4,4a,5,6-hexahydro-1H—
10 pyrazino[1,2-a]quinolin-S-yl]carbonyl}-4-{[3-(dimethylamino)propyl]-
[2-(phenylsulphanyl)ethyllamino}-3-nitrobenzenesulphonamide

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-yljcarbonyl}-4-{ [3-(dimethylamino)propyl][2-
15 (phenylsulphanyl)ethyl]amino}-3-nitmbenzenesulphonamide

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 4-{[3-(dimethylamino)propyl][2-(phenylsulphanyl)ethyl]amino}-3-nitrobenzene-

20 sulphonamide.

Step B : N—{[(4aS,R)—3-([l,1'-Biphenyl]—2-ylmethyl)—2,3,4,43,5,6—hexahydr0—1H—
pyrazino[1,2-alquinolin-8-yljcarbonyl}-4-{[3-(dimethylamino)propyl] [2-
(phenylsulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide
hydrochloride

25 The procedure is as for Step B of Example 2.



Step B : .
4- [ (2- Am noet hyl ) (2- phenyl et hyl ) am no] met hyl }-N- ({(4aS,R)-3-[(4' -chl
oro- [1,1"-biphenyl]-2-yl)methyl]-2, 3,4, 4x,5, 6-hexahydro-| H pyrazi no
[1, 2-

a] qui nol i n- 8-yl } car bonyl ) benzenesul phonam detri s(trifl uoroacetate)
The procedure is as for Step B of Examrp8e 1. 15 El enental

m croanalysis : % % 9N %6 Cal cul ated 53.97 4.53 6.42 2.94 Found
53. 22 4. 78EkmRalmibodunlpsipt € 15 :

N-({(4aS, R -3-[(4"-Chloro-[1,1'-bi phenyl ]-2-yl)methyl]-2,3,4,4a,5,6-
20 hexahydro-| H pyr az%{;[ 1,%—%} q Bfol [ yf@]? yl } carbonyl)-4- ({(1R) - 3-

(di met hyl agatemhred- [ (PBeBY| ssibphanylgymey y! 1 propyl} am no) - 3-

ni t robenzenesul phonam de The procedure is as for Step A of Exanple 1,
repl aci ng £#&9conpouné#8bt al-fed i/A.03Prdgaration 1 by the conpound
obtained in Preparation 7. -60- Elemental mcroanalysis : % %1 9% %5
Cal cul ated 63.95 5.64 10.01 7.64 Found 62.07 5.60 9.47 7.34 5
Exanplie 1@aExample 12 : N~({(4aS, R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-

N (10428, R) -3 (1 1 LGl Rl Wi die®s S Say 150 o 1
qui nol i n- 7- yl ] car bo@jinkt¥iapfiad)preBA fadiingt PiitebeR@hesdphonamide

[ (phenyl sul phanyl ) net hyl ] propyl } am no) - 3- ni t robenzenesul phonam de
The procedure is as for Step A of Exanple 1, replacing the conpound
obt ai ned iThe foedareaisidfol Sky A e Bs@ﬁp@wr,lqe;qm@%' ggq%gg%ﬁaiﬁ@aﬁ,mhmyl&

10 Theoretf' (‘hal m% . 805,3206 Measured ntl _
(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-{[3-

10 (dimethylamino)propyl]amino}-3-nitrobenzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 61.96 5.76 11.72 4.47
Found 62.36 6.08 11.50 4.94

15 Example 13 : N-({(4aS,R)-3-[(4'-Chlore-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yI}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-

20 sulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 6718 529 734 560
Found 66.74 522 719 548




Exanple 17 :

N{[2-([1, 1 -Bi phenyl]-2-ylnmethyl)-1, 2, 3, 4-tetrahydropyrazinoll, 2-
alindol -8-yl] ca rbonyl)-4-({(1R)-3-(di nethyl am no)-1-[(phenyl -

sul phanyl ) net hyl ] propyl'} am no) - 3- ni t robenzenesul phonam de 15
bi's(hydrochl oride) Step A :

N-{[2-([1,!"' -Biphenyl]-2-ylnethyl)-1,-293, 4-tetrahydropyrazino[1,2-a]i
ndol - 8-yl ]carbonyl }-4-({(1R)-3-(di nethylamn

0)-1- 5( p?M_maﬂﬁh ; ﬁ(%mw:ﬂﬂ)(bphmﬂ#@mheﬁreﬁhﬁl}-ﬂb@@fx&mm@ﬂ
onam de The procedupe | for repl acing the
conpound obt ai ned icr%‘?orﬂ'gl’%rs'%'}?g?lgﬁ %ﬁl)'i“’ “F%gagﬁﬁ'ﬁé‘fﬁﬁh’giﬁ?};%ed in
Preparation 9. StefpyBazino- [1,2-e]quinolin-8-yl}carbonyl)benzenesulphonamide .
nN_df)I[ 2 ([1, 1" -Bi phen i'sb;iﬁﬁXJJJ?&i‘t%)' )-1, 2, 3, 4-tetrahydropyrazino[ 1, 2-ali
8-yl ]carbonyl)-4-({(1R)-3-(di nethyl am no) - 1-[ (phenyl sul phanyl ) net hyl ]
- propyl)am no) - 3-nitrobenzenesul phonam de bi s( hydrochl ori dee The

procetiur e tep As otl(Zspevngtiyl)Z=phenylehg)amigolmatyd hpHE(428 R)-3-[(4'-

N-({2-[(4'-Chl or TRIVE | :R- E A 8. ahydro
oyt azi nof 1, 2+ ] eaaid bPIER o D e b A S ) - 1.
[ ( phenyl sul phany|pywretinglll 2 gpinblin-giyl eabodyhhenzoirenipbersgniiphonani de
bi s(hydrochloride) 5 Step A :
N-({2-[(4"-Chloro-[1,1"-bi phenyl]-2-yl)methyl]-1, 2, 3, 4-t et rahydr o-
py1 azi no_[The praskinddt a8 iyl qmAbaiptample ({ (bifing 41O IathIg)nd) 1-
henyl s a e ro am no) - 3-ni trobenzenes onam de
The pr ocedapas i ey Bt b M A beRtenr SRRAGIHEE (e Jclrgstine
obt aimed iethyl)P-gheaylathiyDamiho etiyibesngiphdnpiitiai ned in Preparati on
10. to St B :
N-({Z?[(4'ePChI oro-[1, 1" -biphenyl]-2-yl)nmethyl]-1, 2, 3, 4-tetrahydro-
pyrazi no [step?B al 4 RRAxBn¥éch PN 1t Akfnbithe Byl N-( Bt VA A_Od 501 -

| renyl su anyl ) net hyl ] pr opyl }anm no) - 3-ni t robénzenesul 'phonam de
L(p y P f;/l, ‘—biphe)!/ly -%—yl)pn)]/et yi]-2,3, ,4a,5,6-hexahydro-lH—pyraiFi)no[1,2— '

alquinolin-8-yl}carbonyl)benzenesulphonamide tris(trifluoroacetate)
The procedure is as for Step B of Example 1.

15 Elemental microanalysis :
%C %H %N %S
Calculated 53.97 4.53 6.42  2.94
Found 53.22 478 620 246

Example 15 : V-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl}-2-yl)methyl}-2,3,4,4a,5,6-
20 hexahydre-1H-pyrazino[1,2-ajquinelin-7-yl}carbonyl)-4-({(1R)-3-
(dimethylamine)-1-[(phenylsulphanyl)methyl]propyl} avmino)-3-

nitrebenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 7.



bi s(hydrochl oride) The procedure is as for Step B of Exanple 2. 15
Exanpl e 19:

N-({(1GaSR)-2-[(4' -Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,10, 10a
- hexahydropyrazino[ 1, 2-a] i ndol - 8-y1} carbonyl ) -4- ({(1R)-3-(di met hyl -
ani no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am no) - 3- ni trobenzene-

sul phonam de The procedure is as for St@p A of Exanple 1, replacing
t he conpound obtained in 20 Preparation 1 by the conpound obtai ned
i n Prepar atlemenidinickdagiment al m croanal ysis : % %1 YN %5 Cal cul at ed
57.49 5.27 9.35 7.14 Found 57.31 5.47 9.06 6.95 -62- Exanple 20 :

N ({(4aR)-3-[ (4" -Chl ofdd<[ 1,4'H bi pt&nyI $652-yl )net hyl -2, 3, 4, 4a, 5, 6
hexahydr o-ddienyie@zi N o 35 2-844 quizpghi ny 8z vyl } carbonyl) - 4- ({ (1R) - 3-

(di met hyl am no) - 1-[ ( pheg}ll sulcﬁhanyl ) met hyl ] propyl } am no) - 3-

ni t r obenz el phonanfHe” bis{thydPdéhl of.$4e) 5 Step A :
N-({(4aR)-3-[(4'-Chloro-[1,1'-bi phenyl]-2-yl)ncthyl]-2,3,4,4a,5, 6-
hexahydro-|I Hpyrazin o [1,2-a] quinolin-8-yl}carbonyl)-4-({(1R)-3-
(di met hy| Enanmle 16 { N{@ag,R3-GHPIHBiph et ]2y nptg)-2 B AialBg-hScahil o piFEN

zenesul phonam d e The pro re,i or. Step of Exanmple 1,

repl aci I?\g the conpdtiid 8B@%ﬁ@&"ﬁoﬁnﬁﬂfcﬂ%ﬁaﬁ'ﬁ&}‘ﬁh}wmﬂ%’a&ﬁw&lnd
obt ai ned in Prepar ajipkshykalphahgpa et propen fa ) BsiitoMn s iinYSimide
Cal cul ated 62.95 5.64 10.01 7.64

The procedure is as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 8.

10 Theoretical m/z : 805.3206
Measured m/z : 805.3207

Example 17 : N-{|2-([1,1'-Biphenyl]-2-ybmethyl)-1,2,3,4-tetrahydropyrazino[1,2-
' alindol-8-yl]carbonyl}-4-({(1R)-3-(dimethylamine)-1-[(phenyl-
sulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
15 bis(hydrechloride)

Step A : N-{[2-([1,1'-Biphenyl}-2-ylm ethyl)-1,2,3,4-tetrahydropyrazino[1,2-a]indol-
8-yljcarbonyl}-4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)m ethyl]-

propyl}amino)-3-nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacing the compound obtained in

20 Preparation 1 by the compound obtained in Preparation 9.

Step B : N—{[Z-([I,l'—Biphenyl]-2-ylmethyl)-1,2,3,4—tetrahydropyrazin0[1,2-a]indol-
8—yl]carbonyl}-4-({(lR)—3-(dimethylamino)—l—[(phenylsulphanyl)methyl]-

propyl}amino)-3-nitrobenzenesulphonamide bis(hydrochloride)

The procedure is as for Step B of Example 2.



Found 62.30 5.59 9.66 7.40 15 Step B :
N({(4aR)-3-[(4'-Chloro-[1,1"-bi phenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro- | H pyrazi no[ 1, 2-a] quinolin-8-yl}carbonyl)-4-({(1R)-3-
(di net hyl am no) - 1- [ (phenyl sul phanyl ) met hyl ] pr opyl } ami no) - 3-

ni 1t robenzenesul phonam de bi s(hydrochl ori de) The procedure is as for
Step B of Exanmple 2, 20 Elenental meébanalysis : % %1 %N %

Cal cul ated 57.92 5.41 9.21 7.03 Found 58.44 5.21 9.19 6.14 -63-
Exanmple 21 : N ({(4aS)-3-[(4'-Chloro-[1,1"-biphenyl]-2-yl)nethyl]

;]3; ﬁ10|4|1 ﬁ?@@%@!‘ gﬁg&gﬂr{f—i(g -FFE% %il golglphenyl]-Z—yl)methyl] 1,2,3,4-tetrahydro-
(di net hyl am no) - 1- [ yalaginy 1 %ktgir?- {Egi‘lmﬁlyi)w G@ﬁ)}ﬁﬁﬁuﬂ%yﬁmno) -1-

ni t robenzenesul phonani de ride

N- ({(4a5)-3-[ (4" - chi®hew} sxslpiwnbﬁ)nph@m&lpqapxl}ymjmﬁwhjobemnesumoﬁa@de
hexahydr o- 1H—pyra2|g@ nol i n-8-yl }carbonyl)-4-({(IR)-3-

(di met hyl am no) - 1-[ ( g%uylsulp anyl ) met hyl ] propyl } am no) - 3-

ni t robenzen esul phonam de The procedure is as for Step A of Exanple

oo S ANE SOPRIICNIR . Noh g L0 SRS et

N-({(4a5)-3-[(4 ﬁrlannoflEﬂa]hdobﬂi@h}&lwo]nyBWd{olmgBhodFd:et;li I(a?fhﬁ%a;-g_ 6-
(annet hyl am no) - 1PTONEHARERYOHERSIp b oy b dirchblRoRamide
nitrobenzenesulphonanlde bi s(hydrochl oride) 15 The procedure is as
for

Step I%‘he proce%ng 15 as for Step A of Example 1, replacing the compound obtained in

Preparation 1 by the compound obtained in Preparation 10.

10 Step B :  N-({2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4-tetrahydro-
'~ pyrazino[1,2-alindol-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.

15 Example 19: N-({(10aS, R)-2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl}-1,2,3,4,10,10a-
hexahydropyrazino[1,2-ajindol-8-yI} carbonyl)-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

20 Preparation 1 by the compound obtained in Preparation 11.

Elemental microanalysis :

%C %H %N %S
Calculated 5749 527 935 7.14
Found 5731 547 906 695




El emental mcroanalysis : % % %N % Cal culated 57.92 5.41 9.21
7.03 Found 57.58 5.29 8.75 6.97 20 Exanple 22 :

N-{[(4aS)-3-([1, 1 -Bi phenyl]-2-ylnethyl)-2, 3,4, 4a,5, 6- hexahydro-111-
pyrazino [1,2-a _

gui nol i n-8-yl]carbonyl }-4-({(1R)-3-(di met hyl am no) - 1- _

[ (phenyl sul phanyl ) met hyl ] propyl} am né)-3-nitrobenzenesul phonam de
tris(hydrochloride) -64- Step A :

N-{[(4aS)-3-([1, 1" -Bi phenyl ] - 2- ylnethyl) 2,3,4,4a,5, 6-hexahydro-1H

| i ca rbon (1R) - 3-(dine
EK;?;thogigLJiégﬂgﬁp‘§aﬁbﬁ%ﬁ§ﬁﬁhﬁﬁﬂ¥ﬂ h@y&%-ﬂhﬂmﬁ%ﬂﬁ%ﬁ%ﬂm&b-:gfﬁge
0 Pl T PRGBSI ELAD gL SRR

the conpound obtained in par a conmp alned in
Preparation 14. St e@lgethylammo) 1 [(phenylsulphanyl)methyl]propyl}am1n0)-3-

N-{[(4aS)-3-([1, I’ ﬂtﬁtﬂgﬁ%h ﬁ"ﬁ(’: 0]I.‘rgnet ’g(ﬂy‘{r{{’f@%’ﬁgb (6 hexahydro- | H

pyrazino [1, 2-a] quino di met hyl am no) - 1-
[ (ph enyl sul phanyl ) met hyl ] propyl } anlno) 3- nltrobenzenesulpbonanlde

t dr qghl 0,7T rocedure js . as for Step B of 2.
El emedt al bR SIGARR- ST RE T bl i aame S 544058, 42 7 10
Found 58,5 6, 05 OhdidhdrbStH-pyksaivpl,e-a 1nolln-8—yl}carbonyl)-4 -({(LR)-3-
N-{t(4aR-3-([1, 1 Bygvenyll-z yl met hyl ) - 2 3,4 6- hexahydro- | H

pyrazino [1,2-a] @imedyiamineld-{@beyyisyighany m(ttﬁl(ﬂlpmpyl}ammﬂ) -3-

R) - 3- (di met hyl am ﬁﬁ@.)oblnzehés}alnﬁmhﬁmephanyl)ﬁet hyl'] propyl)
am no) - 3-ni trobenzen e-

The procedure is as for Step A of Example 1, replacing the compound obtained in

10 Preparation 1 by the compound obtained in Preparation 13.

Elemental microanalysis :
% C %H %N %S
Calculated 62.95 5.64 1001 7.64
Found 62.30 5.59 9.66 7.40

15 Step B :  N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydre-1H-pyrazino[1,2-a]quinolin-8-ylI} carbonyl)-4-({(1R)-3-
(dimethylamine)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bis(thydrochloride)

The procedure is as for Step B of Example 2.

20 Elemental microanalysis :
%C %H %N %S
Calculated 57.92 541 9.21 7.03
Found 5844 521 919 614




sul phonam de bi s(hydrochl oride) Step A :
N-{[(4aR)-3-([1, 1 -Bi phenyl]-2-ylnethyl)-2, 3,4, 4x,5, 6-hexahydro-| H
20

pyrazino[ 1, 2- a] qui nol i n-8-y1] carbonyl } - 4- ({ (1R) - 34di et hyl ami no) - 1-
[ (ph enyl sul phanyl ) met hyl ] propyl ) am no) - 3- ni t r obenzenesul phonam de
The procedure is as for Step A of Exanfde 1, replacing the conmpound
obtained in Preparation 1 by the conpound obtained in Preparation

15. -65- Fxapapide 21 : N-({(4aS)-3—[(4‘-Chl|0ro—[1,1'l-bipléeng]]f—zl)mgth%rl]h2,3,4,ﬁa,g,6- IH

N- 4aR)-3-([1, 1' - Bi phenyl ] - 2-yl| pre -2, 3, X, - hexa r o-

pyi ggi no [1, 2-a] qui ﬁ%&?ﬁg%:b{?§ézw&{}¥?i%‘ﬁl{“1§ﬂ}S“-"bﬁﬁ‘ﬁ)st"lﬁﬂf Bhdno) - 1-
[ (phenyl sul phanyl) nglikyinyRiapy)i-gphasisuds &Dﬁ'@&@ﬂ%ﬂﬁ?&}k@ﬁ%@m de

bi s(hydrochl oride) 5 The procedure is as for Step of "Exampl e 2.

El ement al ni cr oanal Yiéjobenzengsuighoppmids bigthydupchloside)ss, 73 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- hexahydr o-
| H pyf azi AZ- alN-({{drHo¥-1A-Chlpry-thl Heiphéyl|R2-phme thyl -2 3,844, 8laeny | -

Srep Aof Exanpl o AR e S0RR O SORI S B BERIE T DRy %t e
conpound of Pr epadanetbylaitino)airiipheyisatphagyhmethyl]propyl}amino)-3-

?( [(aﬁ(eﬁsl) sﬁl éﬁ;m‘)‘%ﬁ Fﬁ“;%e?‘g‘?"kéiﬂ‘%%?ﬂeno) - 3- ni tr obenzenesul phonani de by
3-nitro-4-{[2- (phenyl sul phanyl)ethyl]am no} benzenesul phonam de.

10 Preparation 1 by the compound obtained in Preparation 12.

Step B : N-({(4a8)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
- hexvahydi‘o—l'H-pyrazi'no{1,2-{1]quinolin-S-yI}carbonyl)—4~({(1R)—3—
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

pitrobenzenesulphonamide bis(hydrochloride)
15 The procedure is as for Step B of Example 2.

Elemental microanalysis :

%C %BH %N %S
Calculated 57.92 541 921 7.03
Found 5758 529 875 6.97

20 Example 22 : N-{[(4aS)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-a]quinelin-8-yljcarbonyl}-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyD)methyl]propyl} amino)-3-nitrobenzenesulphonamide
tris(hydrochloride)



20 Found 60.02 4.98 8.41 11.81 Exanple 25 :
N-({(4aSR)-3-[(4'-Chloro-[1, 1" -biphenyl]-2-yl)nethyl]-2, 3,4, 4a,5, 6-
hexahydro-| H pyrazin o [1, 2-alqui nolin-8-yl}carbonyl)-4-{(i R) 3-

(di nmet hyl am no) - 1- [ (phenyl sul phanyl ) met hyl ] propyl }- 3, 4- di hydr o- 2H

1, 2, 4- benzot hi adi azi ne- 7- sul phonam de 1, 1-di oxi de -66- The procedure
is as for Step A of Exanple 1, replactéy-

4- ({(1R) - 3- (di net hyl am no) -1 -

5( f?i%l Z uStpm Aty | Negphy)-3-0m apBigraayn2- ﬁm@th%l)@@ﬁmﬁg%ﬁkkmw}@@ﬁe by
(di et hyl ani no) - 1P{’r(a§!’i‘@Hﬁ'@lﬂ“&?&ﬁﬁ’}‘l@f‘?ﬂﬂﬂ}ﬁ?ﬂm&l @imethiylaying-RH 1, 2

(a5 (o TR B b G Bt oot

hexahydro- 1H pyrazin o [1,2-a] quin olin-8-yl}carbonyl)-4-{(1R)- 3-
di et hyl h h 1.2, 4- . .
(di net hy afHG”ﬁ))céd’UM E gﬂ%rsglde /eraf Ié % ?1] Pefﬁab )nllﬁ}the ecam’pgﬂrids olargm?%lm

benzot hi adi azi ne-7- onam roc

Step A of fEmrﬁﬁioelb,yth@‘pﬂnamun@obtal(léc(mlk)repafa(adn m&t hyl ami no) -1- 10

[(phenyl sul phanyl ) met hyl ] propyl } am no) - 3- ni t r obenzenesul phonam de by
4-{(1R) - 3- (dinethylam no)-1-[(phenyl sul phanyl ) net hyl] propyl }

-4H 1, 2, 4-SiemBot hNa{@(nai}meﬁP Bs;mepﬁmaynﬁhdmym ﬂsﬂumsdﬁxalﬁﬂmhe 27

N-({(4aS R) -3-[(4 { &]q 91y é{m 4,4a,5,6

, 7- oct abydr opyr aQXrﬁB‘P?L 192- “[nﬂlﬁéﬁﬁkﬁlélmnﬁl} Sﬂﬂ}"@ gﬁhylazmqq)(l 1R) -3

15 (di met hyl ami nokpﬂenbf(smiﬁﬁﬂiflﬁﬂétﬁg’%%b}mmbb kQIlGWAIl}Zél{QSBg¥IOI§3mIdB

ni tr obenzenesul phonam de procedure is as for Step A Exanpl e

1, replacing the THhydued ‘B’Fdeﬂ’repar ation 1 by the conpound of

Preparation 17. Exanple 28

N-({(4aS)-3-[(4'-Chloro-[1,1'-bi phenyl]-2-yl)nethyl]-1,2,3,4,4a,5,6,7

- 20 1Bct aﬂ?@@ﬁ}??‘ﬁlﬁiisﬂé[@szeﬁpﬂmﬁazepl n-9-yl } carbonyl ) - 4- ({ ( 1R) - 3-

Elemental microanalysis :

% C %H %N %S
Calculated 59,21 5,69 9,42 7,19
Found 38,5 6,05 9,12 6,48

15 Example 23 : N-{[(4aR)-3-([1,1'-Biphenyl]-2-ylmethyl)-2,3,4,4a,5,6-hexahydro-1H-
pyrazino([l,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-1H-
20 pyrazino[1,2-alquinolin-8-yl]earbonyl}-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.



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

ni t robenzenesul phonam de The m xture of enantioners described in
Preparation 17 is separated over a colum. The title conpound is
obt ai ned by subjecting the selected enantioner to the procedure of
Step 25 A of Exanple 1. -67- Exanple 29
N-({(4aR)-3-[(4'-Chloro-[1,1"-bi phenyl§5=2-yl)nmethyl]-1,2,3,4,4a,5,6,7
oct ahydropyrazi no[ 1, 2- a] [ 1] benzazepi n- 9-yl } carbonyl ) - 4- ({ (I R) - 3-

(di net hyl StemB):- 1NE{(I@5RPSJ(§L1| mxymwmtﬂygrmx h;amm)uiaﬁrm A
ni t robenzenesul phonan de 5 rocedure is as usi ng
t he ot her enanti oP& ZIDM gmgg n-8-yljcarbonyl}-4- ({(IR) 3—(d1methylam1n0) 1-

N- ( {(4aS, R - 3- [ (4{(pidlyRuthdydmeBiRRSpyhntioy b B B biclupndndaidd 5 6

octahydropyra2|noPﬁaqﬂaFP&Tbbhzazepln 9-yl }carbonyl ) -4- ({(1R) - 3- (4-
nor phol i nyl') - 1- [ (phenyl sul phanyl') met hyl | pr opyl } am no) - 3-

ni tr obenzenesul phonam de 10 The procedure is as for Step A of Exanple
1, repl acilhg pravedwo isre dorcSterf B Bf Bxraurd¢ 2.0n | by the conpound of
Preparation 17, and replacing 4-({(1R)-3-(di nethylam no)-1I -
[(phenylsulphanyl)nethyl]propyl}ainino)-3-nitrobenzcnesu|phonanide by
4- ({ (1R) - Flémental microanalysis :

rnor phol i nyl)-1-[ (phepy, égs /pggnyg)rnet yl]propyl}anlno) 3-nitrobenzen
esul phonam de. Exanp 31

N-({3-[ (4'CHhlmed- [ 1,38 7Di phenyl §32- y|7)mthy|] 1,2,3,4,4a,5,6,7 15
oct ahydr opyrazi no[ 1, 2- a%%l]benzaze i n-9- |}carbonyl) 4-({(1R)-3-(4- m
orpholinyﬁ%“ﬁ [ (phenylés ahyl ) fé hy14%¥opyl}anino)-3 [(triflu

or onet hyl ) sul ph onyI] beuzenesulphonanl de The procedure is as for
Step A of Exanple 1, replacing the conpound of Preparation 1 by the

conpétind a AVilhasi)-3-6d d '-Bépheayl]2gylsulphonyl)-2,3,4,4a,5,6-hexahydro-
4- ({(1R) - 3- (di met hyjg
[ (phenyl sul phany! ) el %‘P‘]Q nolt2s ﬁf ainolinyS-ylcarbonyliadipitresddl Wbtk de by
4-({(IR-3-(4 sulphanyl)ethyl]ammo}benzenesulphonamlde

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
the compound of Preparation 16, and replacing  4-({(1R)-3-(dimethylamino)-1-

15 [(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 3-nitro-4-{[2-
(phenylsulphanyl)ethylJamino} benzenesulphonamide.

Elemental microanalysis :
%C %BH %N %S
Calculated 3975 476 893 1227
20 Found 6002 498 841 1181

Example 25 : 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-{(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl] propyl}-3,4-dihydro-2 H-

1,2,4-benzothiadiazine-7-sulphonamide 1,1-dioxide



nmor phol i nyl ) - 1- [ (phenyl sul phanyl ) net hyl ] pr opyl } _
ami no)-3-[(trifluoromethyl)sul phonyl]- benzenesul phonam de. Exanpl e
2

N-({(10aa)-2-[(4'-Chloro-[1,1"-biphenyl]-2-yl)nethyl]-1, 2,3, 4, 10, 10a-
bexabydropyrazi no [1, 2-a]indol - 8-yl }carbonyl)-4-({(1R)-3 25

(di met hyl am no) - 1- [ ( phenyl sul phanyl ) megéwy! ] pr opyl } am no) - 3-

ni tr obenzenesul phonam de bi shydrochloride (a 7--,R or S) -68- The

title conprMensodedu@bit ak TedsRE GObE! BEElmeJlQ t, f}é‘plw&cﬁf@f{ﬁg) 9“(%1:?1%&12 o)1

Exanmple 1 repl aci t he conpound Pr'épar at i on
Pr eggr at i d@hE@PS‘ﬁY}@ﬁ%ﬁﬂﬁhylﬂﬁféwﬁmn@sﬁ*@ﬁro %Wlphﬂn@@d% Gal cl{aLRS-

57.49 5. Z%d&e%fg/la%nﬁé) 1-FpHRS isaibh AR bR 5, A GnbEAM-€ 2 33enzo-

N-

fl § {(2 [ (4'thighrgre? sulphonapiigshbhyidkide- y1) met hyl ] - 1, 2, 3, 4, 10, 10a-
hexahydropyrazino [1, 2-a]indol-8-yl}carbonyl)-4-({(1R)-3-

(di net hyl am no) - 1- [ ( phenyl sul phanyl ) met hyl ] propyl } am no) -3 10

ni t r obenz dxmsulloOsdsS, m-s#[yﬂrmnmqmdmp(henﬂ-wyl)@etﬁsmez B I4I4|a$ 6-

conpound is obtain procedure of Step of Exarrpl e

d di th
1, replacing the ?b‘ﬂ%&'fﬁ(rﬂ 1&? gbéagﬁlgﬂg% F‘lﬂﬁ'“i“"b‘?g'l’ll}\%i‘trbﬁ‘wlﬂ'éﬂﬁﬂ‘étl on

19. El ermental m cr q@natth$lam o) GBia4 5. 27
9.35 7.14 Found 5c7)(a31 §§9 150)2%{@8‘;@%?@@%%34?}]&@5@

N-({(10aa)-2-[ (4" - H&?félf{di%z_we-%ﬁ‘ﬁnbmn}lde Jdieddary| -1, 2, 3, 4, 10, 10a-
hexahydropyrazi no [1, 2-a]indol -8-yl}carbonyl)-4-({(1R) -3-(4-
nor phol i nyf )-1- [gphenyl sul phanyl ) net hyl ] propyl }am n 0)-3
he procedure is ‘as for Step A of Example 1, replacing 4-({(1R)-3- -(dimethylamino)-1-
10 [(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-{(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyljpropyl}-4 H-1,2,4-benzothiadiazine-7-

sulphonamide 1, l-dioxide.

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-yI}carbonyl)-4-({(1R)-3-
15 (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-yD)methyl]-1,2,3,4,4a,5,6,7-
20 octahydropyrazino[1,2-a][1]benzazepin-9-yl} carbonyl)-4-({(LR)-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

25 A of Example 1.



20 ni trobenzenesul phonam de bi shydrochloride (a=.R or S) The

procedure is as for Step A of Exanple 1, replacing the conmpound of

Preparation 1 by the conpound of Preparation 18 and repl aci ng

4- ({(1R) - 3-(di met hyl am no) - | -

[ (phenyl sul phanyl ) met hyl ] pr opyl } am no) - 3- ni t r obenzenesul phonam de by

4- ({(1R)-3-(4- norpholinyl)-I-[(phenylew phanyl ) nethyl ] propyl }

am no) - 3- ni t robenzenesul phonam de. -69- El enmental mcroanalysis : %C

05/6-1E;’(/N %lS 35@ M- (Fdaf3-Ra2E0Rr 841, 9 Bighedy IR H-132,34,49,5%57.6- 31
anpl e :

N-({(1. Caa)-2-[ (4 ‘Gﬁala’rdésﬂmaqnomﬂmiﬂﬁbqqmm yBeapohyl-4A{@R%310, 10a

mPSﬁﬁPYﬂif’fyiaﬂ o O U EFITIARY o dibiop Wy

[ (trifluoromethyl) suitnshenrehishlphveamilel phonam de bi sbydrochl ori de (a=R
or S) 10 The procedure is as for Step A of Exanple 1, replacing the
conpound of Preparation 1 by the conpound of Preparation 18, and
repl agi ng The pfocadRire B-af dorxtatnyle?8i mir)g the other enantiomer.
[ (phenyl sul plianyl ) net hyl ] propyl } auni no) - 3-ni t r obenzenesul phonam de
by 4-({(1R)-3-(4- morpholinyl)-1-[(phenyl sul phanyl) et hyl ] propyl }
ani no) - 3- [Examipld Mﬁﬁmk)-sqapkmmtb éi 1b8i‘1!111@ﬁ56{5 g 53[@;@1123 4lé

e

El emental mcroanalysis : %C 9 Cal cul
9.36 Found 53.63 zP%ﬂé‘Wf%"‘%z"?@lMH&P@Z%FIH-MI}carbonyl)-4 ({(lR)-3-(4—

N-({3-[(4"-Chl otpho fivis 4, 4%, 5,6 20
heighygjﬁo II—I-pgigmHﬂno]}{1 ghgflqﬂ?ﬂr%xgll?ﬁmmm%%?ﬁ)ogw ﬂ%}fﬁ?{ 1)I(?)-3-

nitrobenzenesulphonamide

10 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}pfopyl}'amino)-Sl—ﬂit'r(')béﬁzéﬁésﬁlphbﬂamidé By ,4_(.{(1,1.{)_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-
15 octahydropyrazino[1,2-a][1]benzazepin-9-yl} carbonyl)-4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}aminoe)-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-
20 [(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-

morpholinyl)-1-[(phenylsulphany)methylJpropyl} 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-yI} carbenyl)-4-({(1R)-3-
25 (dimethylamine)-1-{(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochloride (a=R or §)



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

ni¢ robenzenesul phonam de The procedure is as for Step A of Exanple 1,
repl aci ng the conpound of Preparation 1 by the conpound of
Preparation 21. There then foll ows a deprotection step wherein the

25 residue already isolated is dissolved in a 4N HCO solution in

di oxane. After neutralisation, the agusous phase is extracted with
CH2C12 and the organi c phases are conbined, dried -70- over nagnesi um
sul phate, filtered and concentrated. The resulting residue is

ifi raph il I CH2C12/ Me t
D e e S35 2o Bt 1 Pl TG Rt 1
N- ({3- [ (4'reflavitll tBe bdmpormB bPP@pMthtiondt pylhiRirPYdphraderd18, 4a, 5, 6- hexahydro
| H pyrazino [1, 2-a] qu;ﬁ nnxal ijral%fS-yl } car bonyl )p 2—?{ (1R)-3 5
(di met hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl }am no) - 3-
ni t robenzengsikNNRRa M5 -The procedure is as for Step A of Exanple

1, replacing the conpound of Preparation 1 by the conpound of
Preparati on 20. Ther &%tthen %68l | o%sVa déprot ecti on step wherein the

resi due al j sol [ i ssglyed jp,a 4N HCl solution in

di oxaﬁe. gfzt?%%xen%utrg#f‘fsbat ?02% lg3¥he dajgf’(ueous phase is extracted with

CH2Cl2 andioutre or gani ¥.fthadely are4@ontfi4ed, dried over magnesi um

sul phate, filtered and concentrated. The resulting residue is

purified by chromatography over a silica colum (CH2d 2/ MeCH) to

(el | e BRI BRI 2 (IS om0

hexabydr o- | H-p_yrazilﬁ”éalf)ﬂ"QPH]az'ﬂBhe?(ﬂfé‘r‘goﬂrsgl prboay b4 _'3;4-’({’(1R5-’3-

15 (di met byl am no) -(anﬁétpmﬂmkowl.thm&ﬁm]&aﬁwﬂo}aﬁ%gwﬁ:
e obp

ni t r obenzenesul phonam de The nitrogen in osi tion e
tricy®lic noiety ofnitrabenzengsalphanynidethishydreshloridedfraf etBon 20 i s
deprotected using a 4N HCL solution in dioxane. After neutralisation,
extraction and purification, the resulting residue is subjected to an
al kyl at i ofhe dilet ¢omrpoind tishebtained according to the procedure of Step A of Example 1,

replacing the compound of Preparation 1 by that of Preparation 19.

Elemental microanalysis :
%C %H %N %S
15 Calculated 5749 527 935 7.14
Found 57.31 429 948  7.87

Example 34 :N—({(lﬂaa)-Z-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4,10,103-
hexahydropyrazino[1,2-a]indol-8-yl}carbonyl)-4-({(1R)-3-(4-
morpholinyl)-1-[(phenylsulphanyl)methyl]prepyl}amino)-3-

20 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.



20 presence of nmethyl iodide and K2CO3. After treatnent with Li CH,
3-{(4"-chloro-[1I,1"- _
biphenyl]-2-y|)nethyl]-6-nethyl-2,3,4,4a,5,67hexahydro-1kkpyra2|no[

1, 2-a] qui noxal i ne- 8-carboxylic acid is obtained. The |atter conpound
is subjected to the procedure of Step A of Exanple 1 to obtain the
title conpound. Exanple 39 : - 69 -

N-[((4aR) - 3-{[ 2- (4- Chl orophenyl ) -5, 5-di net hyl - | - cycl ohexen-1-yl]- 25
met hyl }-2 Be;ﬂezé’tal,;ﬁzcﬁrah@pggpydro | H pyrazino[ 1, 2- a] qui nol i n- 8-
yl)carbonyl]-4-({(1R) - (dlnetbylanlno) 1-[ (phenyl sul phanyl ) net hyl ] -

et hyl } ani no) - 3- n|trobé%@eneéd?phéﬁéhld%ﬁblshydrochlorlde -71- The
procedure @@C,ggtegor Skeps A pbs ? gareplacing the conpound of
Preparation 1 by the conp ound o] re aratlon 23. El enent al

m cr oanal yistud: @K:@&ﬁ@@ﬁ S.1%6 C&H@UIa6éﬂ 58.50 6,08 8.90 6.79 Found
58.06 5.94 8.84 685 Exanpl e 40: _

N-[ ((4aR)-3- ([ 2- (4- Chi or ophenyl ) -5, 5-di net hyl -1 -cycl ohexen-1-yl]-

met hyb} - 2, EBxatplals; N-(l{i@ﬁm)ylit(%‘?hiomlaﬂﬂi@inényﬂ 21}1 ﬂwhmlllzns $10,10a-

‘;{9%233.”{5% o) - 5. BB iom RN e lgé«rx%ﬁﬁ%&gﬂ“e”y T 22;“5';
bi sﬁydr ochl ori de Thﬁxo?Mﬂsll)fle[@ﬁenﬁﬁufpﬁﬁnﬁslﬁ&hﬁi]ﬁ}fopﬁ}MO fa 1

replacing the conpound of Preparation

Preparation 23, andKffé%anﬁnﬁtjlyml(lp’em}]bsnz(eaPmmpmmermghyﬂrochlonde

[ (phenyl sul phanyl) rgegiyldypr opyl } am no) - 3- ni t r obenzenesul phonamni de by
4-({(1R)-3-(4 15 . .
nDrphollnyI)-I-[(phenyIsuIphanyl)nethyl]propyl}an!no)-3 [(trlfluorone '
thyl ygul ph@n'g)fslnlc'edﬁ@ W &¥or S'JeB onmagﬁie Elrgﬂ'fgc%gatlhe rcnoncllgoou% f ¥reparaf10n 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- [(tnﬂuoromethyl)sulphonyl]

benzenesulphonamide.

15 Elemental microanalysis :
%C %BH %N %S
Calculated 3377 481 6.82 936
Found 53.63 4.82 7.28 8.79

Example 36 : N-({3-[(4'-Chloro-[1,1'-biphenyl]-3-y))methyl]-5-0x0-2,3,4,4a,5,6-
20 hexahydro-1H-pyrazino[1,2-a]quinoxalin-8-yI} 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
25 residue already isolated is dissolved in a 4N HCl solution in dioxane. After neutralisation,

the aqueous phase is extracted with CH,Cl, and the organic phases are combined, dried



% %1 YN %S Cal cul ated 54.82 5.54 652 8.96 20 Found 54.56 5.13 6. 67
8.45 Exanple 41 : _
N-[((l0a[i)-2-{[2-(4-Chlorophenyl)-5,5-dinmethyl-I-cycl ohexen-1 -
ylJmethyl }-1, 2, 3, 4, 10, 10a- hexahydr opyrazi no[ 1, 2-a] i ndol -8-yl)-
carbonyl ] -4- ({(i R)-3-(4-norpholinyl)-1-[(phenyl sul pbanyl) nethyl] -
propyl }am no)-3-[(trifluoronethyl)sul pponyl ] benzenesui phonani de 25

bi shydrochl oride (J1=S or R) -72- The procedure is as for Step A of

Exanpl e 1, oveeplag@dsiigh bliha€s) Hm@téﬂcﬁngfcofdeﬁﬁzﬁéﬁt?h@ r}esjaltﬁ‘% redillf ﬁ%ﬁéﬁﬂ'gy
of Prepar athFon 24, and repl aci ng 4- | R) - di met hyl"am no)

[ (pheny! sUiFEREPSF A VAYA Jpteee %Mﬂ%tﬂdlﬁéh@lemmeéhmdam de by
4- ({(1R) - 3-(4- norpholinyl)-1-[(phenyl sul phanyl)methyl] propyl }

am no)-3-[(trifluoromethyl)sul phonyl] 5 benzenesul phonam de.

El enent al b V({3 [(4'- Q?mowll’m-m@lelﬂﬂﬁeﬂbmethw]-543,444a,5642xzﬁ1yﬁio-

9.08 Found 53.66 5 7 l,e 42

N[ ((48R) -3 [[4- (4 3?%’3’2‘5%#‘1 %’ilE?ﬁP'@:g%(‘?ﬁ%ﬁw D444 5. 6-
hexahydr o- 1H pyr azi fdmrx:[eﬂ:yl%mﬁimwi ﬁphtﬂﬁf:]ph%}ly&?ﬁm?%}gw}gﬂlgnbﬁh 2-

di et hyl am no) - 1- y et hy -

§1| It ?gbengnesnl) phoLé% %8 ﬁePFW%DB%W ‘g’fl de The procedure is as for
Step A of Exanple 1, repl aci ng the conpound of Preparation 1 by 15

par n 25. Elemental mcroanalysis : %C %H %N
th$ Conpouﬂg p%ce(l:i)lgr% 1s as or tep A of Example 1, replacing the comgound of Preparation 1 by

the compound of Preparation 20. There then follows a deprotection step wherein the
residue already isolated is dissolved in a 4N HCI solution in dioxane. After neutralisation,
10 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.

Example 38 : N-({3-[(4'-Chloro-[1,1'-biphenyl]-3-yl)methyl]-6-methyl-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinoxalin-8-yl} carbonyl)-4~( {(1R)-3-
15 (dimethylamino)—l-[(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
20 presence of methyl iodide and K,COs;. After treatment with LiOH, 3-[(4'-chloro-[1,1'-
biphenyl]-Z—yI)methyl]—6-methyl~2,3,4,4a,5,6-hexahydr0-1H—pyrazin0[1,2‘a]quinoxa1ine~
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}-
25 methyl}-2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a] quinolin-8-
yDcarbonyl] —4—({(1R)—2—(dimethylamino)—l-[(phenylsulphany!)methyl]-

ethyl}amino)-3-nitrobenzenesulphonamide bishydrochloride



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-Chl orophenyl)-3-pyridyl]nmethyl)

-2,3,4,4a, 5, 6- hexahydro-IH pyrazino [1,2-al quinolin-8-yl)carbonyl]

-4- ({(1R) - 3-

(di met hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl }am no) - 3- ni

trobenzenes ul ph onam d e The procedurélis as for Step A of Exanple

1, replacing the conpound of Preparation 1 by 25 the conpound of

Preparation 26. -73- Exanple 44

N[ ((4aR) -3-{][3-(4-Chl or ophenyl ).- 2- pyrjdyl ] nethyl }-2,3,4,4a,5,

hexabydr o-ﬁﬁ%@"r‘eg‘%ﬁe o] fgt-ea]r}ivq?ﬁ %@Pﬁlﬁ fwlﬁ%%ﬁ% Gympaund of Fmragon 1 by

(di met hyl ahé emipolind oPiepathisonlghanyl ) met hyl ] propyl } ani no) - 3-

ni t robenzenesul phonam de 5 The procedure is as for Step A of Exanple

1, replacing the conpound of Preparation | by the conmpound of

Pr epar at i Wleddualm%a0hysd>:

N-[ ((4aR)-3-{] 3-(4-Cnhl orophenyl) 4-pyridyl]nmethyl}-2,3,4,4a,5, 6-

hexahydr o- | H pyr azi noff/ 2- & Hyui PoVi n-BSyl ) carbonyl ]-4-({(IR)-3- (dim

et hyl am (ph enyjs an met ] propyl} a wino)-3 10

nltrogenzgjnag%ﬁcft onam T;\ge(%gr o%gzo)lur eg]?@s as for Step A of Exanple 1,

repl aci ng HOhedcorrpouniB@ﬁ Br&par &8¥on A8y the conpound of

Preparati on 28. Exanpl e 46:

N-({(4aR) 3-[(4-Ami no-4'-chloro-[1, 1'-bi phenyl ]-2-yl)nethyl]-

55 , 42, ExGuipbxHDyRH 4 4R)- P22 0Worophény®l-8)5-difethy0r- 8y idHekal-Pony ! ) - 4

({ (I R) - 3- (di net hy| dfish-2dttnhsherandspd Alpyeinall2-glasinplipdmi no) - 3-

ni t robenzenesul pho Aspnlvi]L 3 )

St ep, A of Exanpl e rlbam‘ Iggldjno{m?et@ggﬁb%%ﬁﬁm Q&@Z‘gﬁ*‘g&%ﬁlyﬁ#ﬁm
propyl ammo) (trlﬂuoromethyl)sulphonyl}benzenesulphonamlde

bishydrochloride

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-({(1K)-3-(4-
15 mqrphoiinyl)— 1-[(phenylsulphanyl)methyl]propyl } amino)-3- [(trifluoromethyl)sulphonyl]-

benzenesulphonamide.

Elemental microanalysis :
%C %H %N %S
Calculated 5482 554 652 896
20 Found 5456 513  6.67 845

Example 41 : N-[((10ap)-2-{[2-(4-Chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-
yllmethyl}-1,2,3,4,10,10a-hexahydropyrazino[1,2-a]indol-8-yl)-
carbonyl]-4—({(IR)-3-(4—morpho]inyl)-1-[(pheny]sulphanyl)methyl]-
propyl}amino)-3-[(trifluoromethyl)sulphonyl]benzenesulphonamide

25 bishydrochloride (B=S or R)



t he conpound of Preparation 29. There then follows a deprotection
step wherein the residue already isolated is dissolved in a 4N HC
solution in dioxane. After neutralisation, 20 the agueous phase is
extracted with CH2Cl 2 and the organi ¢ phases are conbi ned, dried
over magnesi um sul phate, filtered and concentrated. The resulting
residue is purified by chromatographyrover a silica colum

(CH2C12/ MeOH) to yield the expected product. Elenental m croanal ysis
10(@%; g@%&%(ﬁp élégbﬁ%t_@ﬂ A6 F83mp1e3B rdfacing tRESom ot dr PApSLrick 2By
N [ ((4aR) e { pornonps nefe Prappiption - 2h| @ne- freplacingbi HHERIFI-(Rmythy lmiroy1}
2, 3,4, 4a, z gﬁgﬂg 9adibd 005 [rd,.2- .

qui hol i - ggpglleﬂgar boﬁﬂ};/ ?}]1_ E}Z HSHRA aﬂnrpo) 3]1n1%0b%1lzenesulphonarmde by 4—({.(1]{)-3-(4-
({ § 1R§) - 3- (nept leyll)d Fﬁm@)lyliulP}EIapZﬂéngtlﬁ?lﬂprgb;a}Byﬂs ignTogamiﬂm(rjoﬁ@Wy_})@xﬂpmme-
ni trobenz nami.de trihydrochloride e procedure is as for
Step A of%ﬁﬁgﬁﬁﬁgﬂﬁ, rg%lacing the conmpound of Preparation 1 by the
conmpound of Preparation 30. There then follows a deprotection step

wher ei n t@gm %g§idue al.ready isolated is dissolved in a 4N HC
sol ution i &0 “ neutralisation, the aqueous phase is

extracted with CHZCiZ%@nd oheg organi c sphases are conbi ned, dried
over nmagnesium sul phate, filtered and concentrated. The resulting
resi due | ST ed BF-H0 efPoned-65r afhlf over a silica col um

(CH2C12/ Mgl t 0 yi el sh dghe seppeck el proguct. El enental microanal ysis
. OUC %1 9N %S Cal cul ated 55,27 5,46 10,03 6,56 Found 55, 98 5,55

9,82 6,31 15 Exanple 48 °

N[ ((faR) w3; R oA 26 ArGnlk Lo b - [l phenyl ] - 2- vl ] |} -

> b 5 Dl o -y’é}ﬂé@?ﬁ %3?‘6@ ‘%"8%‘1‘{?%9@?5-%@ ﬁ‘ﬁ?"}"ﬁf“é‘%rﬁé’%éﬁyl ] - 4-
hexahydro-lH—pyrazino[1,2—a]quinnlin~8-yl)carb0nyl]-4-({(1R)-2-
(dimethylamino)-1-[(phenylsulphanyl)methyl]ethyl}amino)-3-

'n'itl"db'en'zeh’e'sﬁlpﬁdﬁénﬁ&é‘fﬁhydroé‘lbil(r)brid‘é

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

15 the compound of Preparation 25.

Llemental microanalysis :

%C %BH %N %S
Calculated 5437 520 1032 6.75
Found 54.70 512 1035 6.71

20 Example 43 : N-[((4aR)-3-{[2-(4-Chlorephenyl)-3-pyridyljmethyl}-2,3,4,4a,5,6-
hexahydre-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
25 “the compound of Preparation 26.



({(1R) - 3-(di met hyl am no) - 1- [ (phenyl sul phanyl ) m et hyl ] propyl}

am no) - 3- nitrobenzenesul phonam de bi shydrochl ori de The procedure is
as for Step A of Exanple 1, replacing the conpound of Preparation 1
by 20 the compound of Preparation 31. Elenental mcroanalysis : %C
%1 9N %6 Cal cul ated 56.80 5.20 9.03 6.89 Found 56.06 5.20 9.08 655
C -75 Exanple 49 -73-

N-[((4aR)-3-{[4' -Cyano-[1, 1" - bi phenyl ] -2-yl ] nethyl }-2,3, 4, 4a, 5, 6-

hexal rydr gxdm rav (i) B-43-Y-CRlirb b dnn &= ﬁ)mmtpﬁyh,hﬁaﬁsﬂé 1R) - 3-
—H’rr et Ry Vo 0)-3

(di net hyl am noj-TI- nyI suI phan%:JI 5)
ni t r obenzenesul phd?ﬁ%ﬁhﬁb’“ﬂl&;ﬂ%ﬂ@@ ﬂ]‘lﬂél@ﬂ%ﬂ Q@ Htﬂ’ d(iB-3as for

Step A of Exanple by the
conmpound of Prepar tlétﬁwggﬁﬁ@ Bf@ﬁ gfgqﬂﬁ%@{r}ggﬁzaﬁhggﬁ& %’%&%A)ﬁ%%\l %5
Cal cul at ed 59. 86 SnitkipbéreBGulphb@amide Found 59. 86 5.19 10.86 6.72
Exanpl e 50:

N[((4aR)-3-{[4" -(Trifluoronethyl)-[1, 1" -bi phenyl]-2-yl]nmethyl}- 2;
3,4,4m, 5, G‘hdﬂﬁx)oaé‘ryﬁ 13-ak fbr[Sy¢rak iofi Bx frikpl2 -1 adeplting tel danPoyld fareyioh 14y
({(1R) - 3-$d| met h <‘§>) Hl%gl renyl sul phanyl ) met hyl ] propyl }

am no) - 3- |C1°?“BB m de bi shydrochl oride 15 The procedure
Is as for Step A of Exarrpl e 1, replacing the conpound of Preparation

| by the corrpound of Preparation 33.
Example 45 : N-[((4aR)-3-{[3-(4-Chlorophenyl)-4-pyridyljmethyl}-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-ajquinolin-8-yl)carbenyl]-4-({(1R)-3-
(dimethylamine)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

10 nitrobenzenesulphonamide

The procedure is as for Step A of Example 1, replacmg the compound of Preparatlon 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-
15 ({(AR)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amine)-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,
20 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
25 Calculated 54.83 533 10.17  6.65
Found 5497 525 10.07  6.62




El emental mcroanalysis : % %1 %N % Cal cul ated 57.14 5.22 8. 88
6.78 20 Found 57.72 5.10 8.83 6.34 Exanple 51

N[((4aS, R -3-{[4"-(Trifluoronethyl)-[1,1"-bi phenyll-2-yl]nethyl}-
2,3,4,4a,5, 6- hexahydro-| H pyrazi no (1, 2-a] qui nolin-8-yl)carbonylj-4-
({(1R) - 3-(di met hyl am no) - 1- [ ( phenyl sul phauyl ) et hyl | propyl } am no) - 3-
ni trobenzenesul phonani de trifl uoroacet’4te -76- The procedure is as
for Exanple 50, replacing nethyl (4aR)-2, 3,4, 4a,5, 6-hexahydro-IH
pyrazi no[ 1, 2- a]quinoIine-8-carboxyIate (Step A of Preparation 23) by
the m xtu ke ne{

(4aS, R) - 2—§-!2E$a—5 NIGtaRrH-sAmingmathyly-4sebloro-FL L hinhspylld-dimethyly,

ate (Step H of PrZ%S’,&MﬁISL@Hexlﬂl dre- 1mgmzﬁm!{‘>gz-a]qumohn -8-yl)carbonyl]-4-
N({(4aR)-3-[2-(1, 3 Benzodloxo -5- 6- hexahydr o-
1H pyr azino [1, 2- a(]{ 1§)~3 (dlmethylammo 1 {(phenylsulphanyl)methyl]propyl}ammo) -3

ui nolin-8-yl }car boﬂYlloi)eﬁlZeﬁésleong’m{di'tm BydcBIbaR) -

1-[ (phenyl sul phanyl') met hyl | propyl } am no) - 3- ni t r obenzenesul phonam de
bi shydrochl oride The procedure is as for Step A of Exanple 1,

repl aci ng f 1 Ltion 1 b
ot oy A g ERIRON 1. RRAESLD0 il SOl
5. 47 9. 12ths. @fpokodi od Pjana?ﬁloﬁ 35 melfegthﬁn gollaves Ethoteetlﬁe step wherein the
'_\l- (l{Hf g)a/.rS aERe)SWSe Lal%eaﬁi% 1sola§ed~| 1s%dssgl)\(le ma Z}i\ll H%ﬁ lx n m xahg' %i?e’r ne&?a)fgg%glr 0
[ 1, 2- a] quitieaiquenB -phbdeciarértmydd with [(2HCpheid)ths vigahianybges tateytdmbined, dried

am no}) - 3ogértng£gt1)1gsqgnelns%ﬁ;ﬂgtp ,h ﬁﬂearéﬂ gr?d ‘t:ornlcgzlltya(t)erdo%ge resul%ng residue is purified by

10 chromatography over a silica column (CH,Cl,/MeOH) to yield the expected product.

Elemental microanalysis :

%C  %H %N %S
Calculated 5527 546 1003 6,56
Found 5598 5,55 982 6,31

15 Example 48 : N-[((4aR)-3-{[3’-Fluoro-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 bishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

20 the compound of Preparation 31.

Elemental microanalysis :

%C %H %N %S
Calculated 56.80 520 9.03  6.89
Found 56.06 520 9.08 655




The procedure is as for Exanple 52, replacing nethyl

(4aR) -2, 3, 4, 4a, 5, 6- hexahydro- 1 H

pyrazai 0[1 2 a] qui nol i ne- 8-carboxylate (Step A of Preparation 23) by
the m xture nethyl 20

(4aS,R) -2, 3,4, 4a, 5, 6- hexahydr o- 1H pyrazi no[ | , 2- a] qui nol i ne- 8- car boxyl
ate (Step H of Preparation 1), and usi’ag

4-{[ 2- (phenyl sul phanyl ) et hyl ] am no} 3- nitrobenzenesul phonam de

i nst ead oExdmple(dDRIN-R{(4ak)+3ef41yCyunior{d)l -Biphenyl]-2-yljmethyl}-2,3,4,4a,5,6-

[ (phenyl sul phanyl ) nmet m de.

El enental m croandl ggg‘i‘l’qf‘gggré}“?ﬁﬂ@%%}gmo Srcﬂ?cﬁ% E%@w%% 7.4
6.78 -77- Found 5&dﬁaetﬁyﬁi{uﬂo):ﬁ[(ﬁhe&;lsEpp&aﬁymnéﬁyl}pmpyl}ammo)-s-
N-{[(4aR) - 3-Benzhydryl -2, 3, 4. 4a, 5, 6- hexahydro I H pyrazino[ 1, 2-

a] qui nol i n- 8-yl ] ca‘P‘B’@hWﬁeD%“h{hﬂi‘)“d& FyAeehloridsi no) - 1- [ (phenyl -

sul phanyl ) met hyl ] propyl } am no) - 3- ni trobenzenesul phonam de 5 The
procedure is as for Step A of Exanple 1, replacing the conpound of
Pr epa¥ at i Ghe propgdure is@s éuriiend @f Brapple pafealaring tesromppdeaftPagparation 1 by
m cr oanal ysi | cul ated 65,65 6,01 10,44 7,97 10
Found 64, gm&i‘ Oé?i aﬁn anpl e 55 :

N-[ ((4aR) - 3-{2-Bronobenzyl }-2, 3, 4, 4a, 5, 6- hexahydro- | H pyrazi no[ 1, 2-

a] qui nol in- | ) car bonyl ] - 4- ({(1R) 3- (di met hyl ami no) - 1- [ ( phenyl -
sul phanyl #&&—ﬁéﬂ—ﬁ%ﬁ@éﬁ[am no) - 3- ni t robenzenesul phonam de
bi shydrochl ori de 15 Bh€ compBund%adbt aizeted in Step A of Preparation 31
IS subjecte 0 fhe procedure of_ Step of Preparation 17. The
resul ti ngcﬁﬁﬂzfﬂ%% is {Qh(ggn gdgj ec‘{Oe‘%fet (Z'Htghe procedure of Step A of
10 Found 59.86 5.19 10.86 6.72

Example 50 : N-[((4aR)-3-{[4'~(Trifluoromethyl)-[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-[(phenylsulphanyDmethyl|propyl} amino)-3-

nitrobenzenesulphonamide bishydrochloride

15 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 %H %N %S
Calculated 57.14 522 888 6.78
20 Found 5772 510 883  6.34

Example 51 : N-[((4aS,R)-3-{[4'-(Trifluoromethyl)-[1,1'-biphenyl]-2-yl|methyl}-
2,3,4,4a,5,6-hexahydre-1H-pyrazino[1,2-alquinolin-8-yl)carbonyl}-4-
({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide trifluoroacetate



Exanple 1. Elenental mcroanalysis : % %1 %N %6 20 Cal cul ated 51. 82
5.45 9.54 7.28 Found 51.33 5.14 9.66 7.08 -78- Exanple 56:

N-[ ((4aS, R) - 3-{2-Bronobenzyl }-2, 3, 4, 4a, 5, 6- hexahydro-1H pyrazino
[1,2-a] quinolin-8-yl)carbonyl]-4-([2- (phenylsul phanyl)ethyl] a

Wi no) - 3-ni t robenzenesul phonam de hydrochloride 5 The procedure is as
for Exanple 55, replacing nethyl (4aR?%&, 3,4, 4a, 5, 6- hexahydro-I H
pyrazi no[ 1, 2- a] qui nol i ne-8-carboxylate (Step A of Preparation 23) by
t he m xt urkherpeddaghre is as for Example 50, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1H-

I
(425 R -2, 3 d A B eranyd oo thv sz ool 20 2] 00l Lne S0
4-{[ 2- (phqmad@ua pha,a,w@&txawd}@mmg}&mo li-&%%ﬁl@ﬁﬁ@%%@ﬂ@ﬂ@”{ﬁ@p H of
i nst ead of 4- 3“93 (di met hyl am no) - I
[ (phenyl s f?iﬁ }1)1 thyl ] propyl } ani no) - 3- ni t r obenzenesul phonami de.
El emental mcroanalysis : % %1 9% % Cal cul ated 52.82 4.56 9. 06

8.29 Found 52.92 4.48 8.84 8.47 15 Exanple 57:

N-({(3aR) -Wd{(éaﬁ) 34[?-(hB-ﬁvlemdliqon}Syl)bmﬂyza?gﬂ,ﬂa,3z64164ah)§1r6-
hexahydr o- | H- pyr az i no car hon 54 -3 (4-
mor phol i nyl)-1-[( p%ﬂo Ir%' ﬁ&g‘aﬂ)““" %r oﬁ))? ﬁﬁ%)%@é{gé@]am"&é
ni t robenzenesul phoma(plﬂﬁylhllphmnymdnhyj]prdpyl}l'diQnp}-@mﬁdweazdxﬁsnﬂphcfmmide

Step A of Exanple repl acing the conpound of Preparation 1 by 20
t he conpound of Pr éEQF‘g‘{%"@ﬂ”g and repl aci ng

4- ({(1R) - 3- (di met hyl am no) - 1-
The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

10 the compound of Preparation 34.

Elemental microanalysis :

%C  %H %N %S
Calculated 5862 547 912 696
Found 5876 525 919  6.83

15 Example 53 : N-({(4aS,R)-3-[2-(1,3-Benzodioxol-5-yD)benzyl}-2,3,4,4a,5,6-hexahydro-
1H-pyrazino[1,2-alquinolin-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
20 (4aS,R)-2,3 .4 ,4a,5,6-hexahydro-1 H-pyrazino[1,2-a]quinoline-8-carboxylate (Step H of
Preparation 1), and using 4-{[2-(phenylsulphanyl)ethyl]Jamino} 3-
nitrobenzenesulphonamide instead of 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl }amino)-3-nitrobenzenesulphonamide.

Elemental microanalvsis :
25 % C %H %N %S
Calculated 55.64 4.38 7.4 6.78




[ (phenyl sul phanyl ) met hyl ] pr opyl } am no) - 3- ni t r obenzenesul phonam de by
4-({(1R)-3-(4- norpholinyl)-1- [(phenyl sul phanyl)nethyl]propyl }

am no) - 3- ni t robenzenesul phonam de. El enental mcroanalysis : % %
ON %6 25 Calculated 57.89 5.39 8.81 6.72 Found 57.11 5.06 8.48 7.46
-79- Exanpl e 58:

N-({(4aS,R-3-[(4'-Chloro-[1,1'-bi phenyt}-2-yl)methyl]-2,3,4,4a,5,6
hexahydro- | H pyrazi no[ 1, 2- aj qui nol i n- 8-yl } carbonyl ) - 4- ({(1R) 3-(4-
nor phol i nyfigund- [ ( phenys.gnl phanyl ygst hyé gpr opyl } ami no) - 3-

ni t robenzenesul pbonam de bi shydrochloride 5 The procedure is as for
Exampl e 57, replacing nmethyl (4aR)-2, 3,4, 4a,5, 6-hexahydro-|H

pyrazi no[ Ig 16154 NAL{[AaRR3 ) L ' 3) by
pyr azi nc ureéﬁdnet 5 (ORI FRARDRYIY PS8 4(43153Rn AaB ol BRALALART, 2

(4aS, R) - 2, 3, 4, 4x, 5 sbrwestin:S -yl earbopyd) #-4 (L RpB-1dithetlydamimo)-i feph8ayiar boxy|
Step H of P | %C % O
o5 Cal ool at ed 57, Soobasikobin o ATRRANA) A NELERI8 Db Bomoiide o

Exanpl e

59: N-({(4 e Y. met h 4,4a,5

hexah§/dro g@%g%rfﬁsoa gteéjk q#%&FE’ g ﬁl?cé'é\gr/%%ﬁ g/uﬁ‘lj % Prepsragon hlby

15 nor pholthewgdn)poiind ()i)]l'lepmditimlmbanyl ) met hyl j propyl }am no) - 3

[ (trifluoronethyl)sul phonyl]benzenesul phonam de bi shydrochl ori de The

procedure is as for Step A of Exanple 1, replacing the conmpound of

Prepar at | Qlerdentd mitidengpmpound of Preparation 13, and replacing

4- ({(1R) - 3-(di net hyl am no) - | -

[(pbenyl sul phanyl) mat%ﬁ] pr/ﬁll } & no)%8- ni t r obenzenesul phonani de by
4- ({ (1R - Bdiditated 65,65 6,01 1044 7,97

10 Found 64,63 5,91 10,11 7,81

Example 55 : N-[((4aR)-3-{2-Bromobenzyl}-2,3,4,42,5,6-hexahydro-1H-pyrazino[1,2-
ajl quinolin-8-yljcarbonyl]-4-({(1R)-3-(dimethylamino)-1-[(phenyl-
sulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
bishydrochloride

15 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 :
‘ wC %H %N %S
20 Calculated 51.82 515 954 7.28
Found 5133 514  9.66 7.08




20 rnorpholinyl)-1-[(phenyl sul phanyl ) net hyl ] pr opyl }

am no)-3-[(trifluoromethyl)sul phonyl]- benzenesul phonam de. El enent al
nncroanal ysis : % % 9N %9%6 Calculated 54.20 4.94 6.72 9.24 25
Found 54.31 4.58 6.75 8.90 -80- Exanple

60: N-({(4aS, R -3-[(4'-Chloro-[1,]"-biphenyl]-2-yl)nethyl]-2,3,4,4a,5,
6 hexahydro-| H pyrazino[l, 2-a] qui nol i4i78-yl } car bonyl )-4-({(1S)-3-(4-
nor phol i nyl') - 1- [ (phenyl sul phanyl) met hyl | pr opyl } am no) - 3-

ni t r obenz dhasiplPSONRIT(ESS, h)-sl{mrreﬁbbé&&li@es $4d, b% m&ﬂ%@my is as for
Exanpl e 59, replacing net y 4aR hexahydro- | H

pyrazi no[ 1, 2- a] gni RyaEinelig Ehi“HB&ly’rgaYlEa(‘SIDé(H 4&([& Preparation 23) by
the mxture met hyl (phenvisul I 3.

(4aS,R) -2, 3,4, 4a, 5(p elﬁ’éxaFl’hm}yo)-e thy”B'?F‘é{’% |3nlgfmbenzeﬁwsﬂllp rlllg I ne ‘8- car boxyl
ate (Step H of Pr@ﬁhwdﬂpndel) and repl aci ng

4- ({(1R)-3-(4-norpholinyl)-1-[(phenyl -

sul phanyl ) net hyl ] propyl }am no)-3-[ (trifl uoronet hyl)sul phonyl ] benzenes
ul phohani dée tpyoc@@lre is as for Example 55, replacing methyl (4aR)—2 3,4,4a,5,6-hexahydro-1H-

SO ol ST R S SRR R L0y bpignianng); o
Cal cul at emme)@s,&as 68e8dhy@ro? ZH-pdazinol K qfin6itheB-32bkyR% GSBH H of
Exanp

61: N({(4§’F6Pa‘§“f’( 4' - Chibor o- 291" - bipiREny| | 425 (hretinyphpod)ethdlamineg 36

h exahyd mharcbbhAeyssaphiintids 2- ] qpdi@l i N- 8oyl }  4-({(1R)-3-(dimethylamino)-1-
car honyl ) -4- ({

met hyf - | - HPB& iﬁ*iﬂ%*w)lmeﬂp(lmyP@mobﬁmmbﬁmlwmhpnmw} am no) - 3-

ni t robenzenesul phonam de bi shydrochl ori de

Elemental microanalysis :

%C %H %N %S
Calculated =~ 52.82 456 9.06 829
Found 5292 448 884 847

15 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
20 the compound of Preparation 13, and replacing 4-({(1R)-3-(dimethylamino)-1-

[(phenylsulphanyl)ymethyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-

morpholinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide.

Elemental microanalysis :
%C %H %N %S
25 Calculated 57.89 539 881 6.72
Found 5711  5.06 848 746




20 The procedure is as for Step A of Exanple 1, replacing the
conmpound of Preparation 1 by the conpound of Preparation 13, and
repl acing 4-({(I R)-3-(di net hyl am no) - 1-

[ (phenyl sul phanyl ) net hyl ] propyl } am no) - 3- ni t r obenzenesul phonam de by
4-({(IR-3-(4- nethyl -1

pi perazinyl)-1-[(phenyl suI phanyl ) met hyyq pr opyl } am no) - 3- ni t r obenzene
sul phonam de. 25 Exanp

62: N- ({ ( 43Remisé &% 495,@)@[(4' cﬂlbxl%hﬁflylbh ol 253,43 5. ©

hexahydr o- IH-pyra2| no [1, 2 a] qui nol 1 n-

- Sl - E' peri dyll) % hexsharga- +m¢1%ﬁw?i)ﬁﬂﬂmwiﬂ;:pﬁo'ﬂyhr}boam)%e(l(lm—B)f(4-
ni t r obenzenesul pho rocequr e as for
Step A of Exarrploe 1, kep@i$gg§%§ﬂh§{haggl% et%?'ﬂ ?‘3{[}"2‘}1 by the

conpound of Prepar aiﬁ‘!ﬂl‘ml@,esldphbImapﬂabslilgirochloride

4- ({(1R) - 3- (di et hyl ami no)-1- 5

[ (phenyl sul phanyl ) met hyl | pr opyl } ami no) - 3- ni t r obenzenesul phonani de by
4-({(3R) - %éibr@ueﬂmmiﬂyé for Exairﬁa_&hmyhﬂwi@@eﬂﬁ}«b mﬁyhh%qwh&xahydm 1H-
am no) - 3- nltrob@gfgg1 L%hgnagggé El emental m croanal ysis.: % %
oN %5 CaPéirdf upplee- t (o Ate) Thgprion ity Grommingury eyt
Exanpl e (4aSR)~2344a56—hexahydro-1H razino[1,2- line-§-carb te _(Step

03 N ({(438, 1) 5(4 o oo [ 1. b o hepsngline S-carbpxtate ,(4eny H 4 °E
6- hexahy Fpa ati’EJ }azi no

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

pi peridyl)-1- [(phenyl suI pb auyl) met hyli propyl } am no) - 3-

ni t r obenz e adsishi shydrochl ori de 15 The procedure is as for
Exanpj e 62, repl aC| ng, t hy 4 2, 3,4, 4a, 5, 6- hexahydro-| H

pyrazi no[ 1, 2-a] qui nol i g 8)(':{';115 bg%’zl]?at e/‘?St ep A of Preparation 23) by
t he m xt uCelavbirdd)| 3789 539 881 6.72

(4aS, R) - ZF%?Q 4a, 5, 6- W%%rzo I(&—i(-g,&yr%z;po[ 1, 2- a] qui nol i ne- 8- car boxyl

ate (Step Preparat i

Example 59: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-yI}carbonyl)-4-({(1R)-3-(4-
15 morpholinyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-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-
20 morpholinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3- [(trifluoromethyl)sulphonyl]-

benzenesulphonamide.

Elemental microanalysis :
%C %H %N %S
Calculated 54.20 4.94 6.72 924
25 Found 54.31 458 6.75 8.90




El emental mcroanalysis : 20 % %1 %N %6 Cal cul ated 59.27 5.61 8.82
6.73 Found 58.65 5.48 8.56 6.37 Exanple
64: N-({(4aS,R) -3-[(4'-Chloro-[1,1" -bi phenyl]-2-yl)nmethyl]-2,3,4,4a,5,
6 hexahydr o- | H pyr azi no[ 1, 2- a] qui nol i n- 8-yl } carbonyl') -4- ({(1

') 3-(1- 25 piperidyl)-1-[(phenyl sul phanyl)methyli propyl}am no)-3
ni t robenzenesui phonam de bi shydrochl or§dte -82- The procedure is as
for Exanple 63, fglig(f{IC|ng4({(lR) 3-(1-piperidyl)-1-
[ (phenyl sdﬂ!ﬂ@h&g H?S;,]Rbﬂdwm}ldmmﬂ)l--&Hhenyﬂrﬂaﬂmméhﬂﬁwaaﬁﬁ-de by

4- 1S)-3-(1- tlr

am( E\g) é ni grobglngg%#é‘gﬁ{lgoh IaDSFIP'p (}ﬁ E%i gnPﬁEcr gépéﬁgf(iﬂég uC %
9N %6 Cal cul ated Bﬁrﬁﬂolﬁayﬁal Kp%yﬁuﬁiﬁanﬁmadymoagbl}ﬁnﬁﬁ)s 58 6.70

Ex I

65anl\l-p({e (4aR) - 3- [ (4™ghepregeriphonagyigs ishydrocigrideye hyI] 2,3, 4,4a,5,6-
hexahydro- | H pyrazino [1, 2-a] qui no: |) n- '?I yl I}i:ar bonlyl) : ({(éR) 3-(1-
1 I I h | ph met | u ro ani no) -

it obenz GBS SERAHFRIET Sy e FPRAREc Y (R BLdSare i heghep-LE-
Step A of pkaiB|182-djquin8Rhagk8otife CREP AU Qfardtio8 PY 8 HRMknlY metl}e

conmpound of Preparation 13, and repl acing
4- ({ (1R) - $435dDrel-hutr-afihssghydro-1H-pyrazino[ 1 2-a]qulnolme-S-carboxylate (Step H of

henyl s ) met yI]p yl} 3- nigt 1 y
R OR: %”*E?J%ﬁ?é* R R SR el e e e S
am no) - 3- rﬂnlphw@nwéwéswbyihmmn) aIé(trlﬂlEIrenﬁhﬂhilulpthd}baxmhgsslp@onan%é Yy
N 0/@0 4-({(15)-3-(4-morpholinyl)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzene-

sulphonamide.

Elemental microanalysis :
%C %H %N %S
Calculated ~ 57.89 539 881 6.72
15 Found 57.69 532 905 654

Example 61:N-({(4aR)-3-[(4'-Chloro-[1,1'-biphenyl}-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazine[1,2-a]quinolin-8-yl} carbonyl)-4-({(1R)-3-(4-
methyl-1-piperazinyl)-1-[(phenylsulphanyl)methylpropyl}amino)-3-

pitrobenzenesulphonamide bishydroechloride

20 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)metﬁyl]propyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(4-
methyl-1-piperazinyl)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzene-

sulphonamide.

25 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]quinelin-8-yl} carbonyl)-4-({(1R)-3-(1~



Cal cul ated 58.88 5.48 8.96 6.83 Found 58.53 5.04 8.81 6.60 20
Exanpl e

66: N-({(4aR)-3-[(4'-Chloro-[1, 1" -bi phenyl]-2-yl)nmethyl]-2,3,4,4a,5,6
h exahydro-1 H pyrazin o [1,2-a] quinolin-8-yi}

carbonyl)-4-({(1R) -3-(3,6- dihydro-I

(2H) - pyridyl)-1-[ (phenyl sul phanyl ) net hyi ] pr opyl } am no) - 3-

ni tr obenzenesul phonam de bi shydrochl ori de The procedure is as for

Step A of Exanple },iperrﬁ]g])qc[@@%ngﬁgggﬁgérogggm{ﬁskgn 1 by 25

t he conpound of Preparation 13, an

4- ({ (I R - 3- (di net hyftaphengguesulpponantide hishydrochlptiday | ) et hyl | pr opyl }
am no) - 3- ni t robenzenesul phonam de by 4-({(1R)-3-(3, 6-

di hydro-1(211)-pyridyl)- |-[(phenyl sul phanyl) met hyl] propyl}

am no) - 3- niherrseredEeieas fouPish dnefifi-depldk aegidaing the compound of Preparation 1 by
67:N-({(4 - 3= ' onQ-[1..1' - bl phenyl ] -2-yl) 1]1-2,3,4,4a,5,6
5 hex ahyd?l?i | g‘ﬁ‘{‘ "f“%g FF\% [ T??-L‘%éila%i ?1%1 i"}?as-r%irlﬁ%‘}% b‘ﬁc}ﬁ{ﬁ%:%ﬁ%’{%%ﬁfm@@ﬂ:
a_Ztepagyl )-[@hﬁllﬂﬂéwhﬁ_ﬂlhﬁhﬁ_ﬁmbﬁygﬁﬁlﬁm{)]mgpb’é_?%@ﬁhﬂﬂ)ongmide by {IR-3-(1-
ni trobenzepes m de .hbi s rochl ori de The procedure is as_ for
Step A of eéféﬁﬁ'gg@? e?ﬂEﬁ@%ﬁ“%ﬂ?‘ﬁ%‘ﬁ]@mﬁmﬁwﬁrmb%@a%ﬁmﬂwn&m@y- t he
conpound of Preparation 13,. and replacing

4- ({(1R) - 5 di net hyl am no)-1- 10

[ (phenyl s LU ropyl } ammo) - 3- ni t r obenzenesul phonani de by

4- ({(1R) -3-(] azepanyjye 1- [ pheny] gul phanyl ) met hyl ] propyl }
am no) - 3-ni t rgbenzenesul phonam de. El enental m croanal ysis % %1 %N
% Cal cul@@drigd. 65 ¥.74 6.6/0 6864 167Found 60.01 5.60 8.40 6.39

Ex;mm){e( 43875 (4 - B 0 1 S8 ohdif - 2-y1 ) et hyl 1- 2, 3, 4. 4a, 5, 6-
h exa hyd ro-111-pyrazino [1, 2-a] quinolin-8-yl}carbonyl)-4-({(1R)-3--
Example 63: 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-(1-
piperidyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrochleride

15 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]qumoline—S—carboxylate (Step H of

Preparation 1).

Elemental microanalvsis :

20 % C % H %N %S
Calculated 59.27 5.61 8.82 6.73
Found 38.65 548 8.56 6.37

Example 64:V-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,42,5,6-
hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl}carbonyl)-4-({(15)-3-(1-
25 piperidyl)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide bishydrechloride



((I'R 58)-3-azabi cycl o 3. 1. 0] hex- 3-yl ) - 1- [ (phenyl sul phanyl ) met hyl ] -
prepyl }am no) - 3- ni t r obenzenesul phonam de bi shydrochl oride 20 The
procedure is as for Step A of Exanple 1, replacing the conpound of
Preparation 1 by the conpound of Preparation 13, and repl acing

4- ({(1R) - 3- (di net hyl am no) - 1- _ _ _

[ (phenyl sul phanyl ) met hyl ] pr opyl } am no) 83=ni t r obenzenesul phonam de by
4- 1R) - 3-

((g%(Ssg 3-azabicycl o[ 3. 1. 0] hex-3-yl)-1- [(phenylsulphanyl)nethyl]prop
yl }am no) -3- nitropenzenesul phonam de. 25 El enental m croanalysis :
UC U 9N UE'S- BB T ulsat 8Y 59, 3xanla  §384replagibg  Fo(ifHR)SD(I5Ep&idyD)-1-

8.90 6.43 bi8haB )bt 1540 1-AMoBLE b§0 {)( 9.

tricyclic [?gﬁpﬂ%lunﬁh %gscr?%pgﬂ%‘r’;l Pl%gJ iar atO?oner%QﬁV\P%%g?lﬁ Kpr'g ﬁﬁ%g

benzenesuHﬁ%ﬁﬁ@ﬁﬂd%ﬂﬁﬁﬁbﬁnhﬁwDSw@wﬂnmﬂﬂhgan)3h3mmmnemﬂumbmﬁﬁﬁ@flbed

in Step A of Exanple 1: Exanple _

69: N-({(4aS,R) -3-[(4'-Chloro-[1,1" -bi phenyl]-2-yl)nmethyl]-2,3,4,4a,5,

6- hexahy dilemértalmyicrmmnaiedid ; 2- a] qui nol i n- 8- él}garbon¥:) 4- [(4; t
henylLbut yl ) am no] - 3- ro eng | phgnamni de bistrifluoroacetate

EIen%%talyngcroanglys?g%. Qﬁ AHH Cal cul ated 58.24 4.73 7.58

3.47 Fourthi&8ated 4. 879.77 545(2 978E&arrp,b¢3

70:N—({(4§§ 3% 3- [(4'.5@%oro 1 1' blphenyl] 2-yl)nmethyl]-2, 3,4, 4a,5,

6- hexahyd®8”f 1 pyr azi

qui nol i n- 8-yl }car bonyl ) - 4 {[2 (1 nethyl 15

1H benzi m_dazol et hyl ] am no} - 3- ni t robenzenesul phonam de

tristrifl m%’e& —3 -[(4'-Chloro-[1,1'-biphenyl}-2-yl)methyl]-2,3,4,4a,5,6-

hexahydro-1H-pyrazino[1,2-4] quinolin-8-yl}carbonyl)-4-({(1R)-3-(1-
10 pyrrolidinyl)—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)methylJpropyl} amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(1-
15 pyrrolidinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3 -nitrobenzenesulphonamide.

Elemental microanalysis :

%C %BH %N %S
Calculated 5688 548 896 683
Found 5853 504 881 6.60

20 Example 66:N—({(4aR)—3-[(4’-Chlor0~[1,1'—biphenyl]-Z—yl)methyl]—2,3,4,4a,5,6—
hexahydre-1H-pyrazino[1 »2-a|quinolin-8-yl} carbonyl)-4-({(1R)-3-(3,6-
dihydro-1 (ZH)-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
25 the compound of Preparation 13, and replacing  4-({(1R)-3-(dimethylamino)-1-



El emental mcroanalysis : % %1 9%\ % Cal cul ated 50.91 3.83 8. 66
2.83 20 Found 51,19 4.03 8.76 2.34 Exanple

71:N-({(4aS, R -3-[(4'-Chloro-[1, 1" -bi phenyl ] -2-yl)methyl ] - 2, 3, 4, 4a, 5,
6- hexahydro- 1H pyrazino [ 1, 2-a] quinolin-8-yl}carbonyl )-4-{[2-(1H
benzi m dazol - 2-yl)ethyl] ami no}-3-nitrobenzenesul phonan de
tristrifluoroacetate -85- Elenental m&Yoanalysis : % %H YN %5

Cal cul ated 52.06 3.85 9.24 3.02 Found 52.1 3.9 9.1 2.38 5 Exanple
72: N ({ ( 4d@hmyyigdfhadyithylimeryl) ahiind)i3ptie snkendsyt HofRiiay by 42 (:Zi;e?ta 48,65,

6- hexahyd Q- 1H- nol i n- 8-yl } carbonyl)-4

net hoxyp%edrn i df gﬁ’g}%ﬁ}L‘i@ﬁ?ﬁ)&ﬁfpﬁra}ﬂ@%ﬂé@@w FEHE ﬁ’l“ﬁfﬁ&’ﬁ%ﬁlﬁe

trifl uoroao@haia&n&'d emental mcroanalysis : 10 % % %N %6 Cal cul ated
54.52 4.31 7.22 6.62 Found _ 53.91 4.51 7.15 6.32 Exanpl e
73:N-({(4aS,R)-3-[(4'-Chloro-[1,1" - biphenyl] 2-yl)methyl]-2,3,4,4a,5,

6- hexahydiy; %"PWZ aR93[1de 1l !1“1"' 1 2yl 54 {(1H 15

benzi m dazoa- - yl gm[%ﬁo -3 rr({ @E ﬁp&{]@a]b?

bi str?fl uor oacet at bexahydro-lH—pyrazmo[l 2-a]qumohn—S-yl}carbonyl)—4 -({(1R)-3-(1-
azepanyl)-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-
10 [(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzenesulphonamide by 4-({(1R)-3-(1-

azepanyl)-1-[(phenylsulphanyl)methyl]propyl} amino)—3—njtrobenzenesulphonanﬁde.

FElemental microanalysis :
%C %BH %N %S
Calculated 5965 574 870  6.64
15 Found 60.01 5.60 8.40 6.39

Example 68:N—({(4aR)—3—[(4'—Chlom-[1,1'-bipheny]]-2—yl)methyl]-2,3,4,4a,5,6-
hexahydro-lI—I—pyrazino[l,Z-a]quinolin-S-yl}carhonyl)—4—({(1R)—3--
((lR,SS)-S-azabicyclo[3.1.0]hex-3-yl)-1-[(phenylsulphanyl)methyl]-

propyl}amino)-3-nitrobenzenesulphonamide bishydrochloride

20 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,55)-3-azabicyclo[3.1.0]Thex-3-yl)-1 ~[(phenylsulphanyl)ymethyl]propyl } amino)-3-

nitrobenzenesulphonamide.

25 Elemental microanalvsis :

%C %H %N %S




El emental mcroanalwis : % % %\ %6 Calculated 52.29 3.77 9.57 3.13
20+ Found 52.66 3.89 10.13 2.6 Exanple

74:N-({(4aS, R -3-[(4'-Cbloro-[1, 1" -bi phenyl ]-2-yl)methyl ] -2, 3, 4, 4a, 5,
6- hexahydro-1H pyrazino [1, 2-a]quinolin-8-yl}carbonyl)-4-({2-[(2-
nmet hoxyphenyl ) sul phanyl ] et hyl } am no) - 3-ni trobenzenesul phonamni de
hydrochl ori de -86- Elenmental mcroanalgsis : % %1 YN %S Cal cul at ed
58.99 4.95 8.39 7.68 Found 59.14 4.92 8.45 7.45 5 Exanpl e

75: N ({(4aSiBaidd [ (4" 5459 Frﬁﬁ[ 1, 3's4bi p(fl¢jly|8] |2} XL% ggw%ll)]f(?zdf[?g 5,
6- hexah o- 1H- pyrazino ui nol i n-8-y -
pyri dyl¥§%¥%é aﬁil]e@%@ﬂ %¥Zﬂ né%OS i-¥¥ obenzenesul ph on anm d e
hydr ochl ori de El enent al nlcroanaly5|s ;10 %C % Y9N %65 Cal cul ated
58.13 4.75 10.43 7.96 Found 1 57.62 4.23 9.96 7.55 Exanple

76: N- (( (4d32mnie. 69 to 7&hYlB¢lof<Elh9Mhrebohu1amsilljy a}qph)agﬂhhyh]:ycﬁc Sodpdand,

6- b h I al,qui nol i n- car {[2- (2 15
oi t rggﬁl Y?ir’?gc)rgbteﬁ ]ln]w’?ﬁ‘B ii&g L vt %uz%‘f{ggﬂf"ﬁh% Bﬂ% g& IeEPPaRd
El emeht al actodimtaltyspocedidtedesdriidt %Step A of Example 1:

Example 69:N—({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-Z—yl)methyl]-2,3,4,4a,5,6—
hexahydro-1H-pyrazino|[1 »2-a]quinolin-8-yl}carbonyl)-4-[(4-

phenylbutyl)amino]-3-nitrobenzenesulphonamide bistrifluoroacetate

FElemental microanalysis :

10 % C % H %N %S
Cualculated 58.24 473 7.58 3.47
Found 5861 487 754 297

Example 70:N—({(4aS,R)~3—{(4'-Chloro-[l,l'—biphenyl]-Z-yl)methyl]-Z,3,4,4a,5,6-
' hexahydro-lH—pyrazino[1,2-(1]quinulin-S—yl}carbonyl)-4-{[2-(1-methyl—
15 lH-benzimidazol-Z-yl)ethyI]amino}—3—nitmbenzenesulphonamide

tristriflucroacetate

Elemental microanalysis :
%C %H %N %S
Calculated 35091 383 866 283
20 Found 5119 403 876 234

Example 71: N-({(4aS,R)-3-[(4'-Chloro-[1 »1'-biphenyl]-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazinof1,2-a] quinolin-8-yl}carbonyl)-4-{[2-(1H-
benzimidazol—Z-yl)ethyl]amino}—S-nitrobenzenesulphonamide

tristrifluoroacetate



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'-Chloro-[1,1" -bi phenyl]-2-yl)nethyl ]-2, 3,4, 4a,5,
6- hexahydro- 1H pyrazino [1, 2-a] quinolin-8-yl}carbonyl)-4-[(2-{][ 2-
(hydroxynet hyl ) phenyl ] sul phanyl) ethyl)am no]-3-nitro-

benzenesul phonam de hydrochl oride -87-85% enmental m croanalysis : %C
%1 %N O Calculated 58.99 4.95 8.39 7.68 Found 59.00 4.64 8.22 7.27
5 Exanpl e

78:N-({(4 ,R-?Z-_4'- loro-[1,1"-biphenyl]-2-yl)nmethyl]-2,3,4,4a,5,
6- hexahymﬂ@é&%&ﬁl, 2-a] quinolin-8-yl)carbonyl)-4-({(1S,R)-3-

(di m et hyl am no) - 1- [ (ghenyles@ phegw! ) meehyl | propyl } am no) - 3-
ni t robenzenesul phonanm de El enental mcroanalysis : 10 % %1 YN %6

Cal cul at e§a2ided 5. 652409, 08-57. 649-2¢ounfl%3. 37 5. 50 10.00 7.76

Exanpl es 9,58 90 whighy folslow ape obtained by coupling the tricyclic
conpound described in Preparation 10 Wwth the appropriate

benzenesul phonam de conpound 15 according to the procedure descri bed
in St AQf X ' ' L

70: N1 2. oAb TNy R SR Rahlgror 1 2mtemy e iy 2 34 8 iy o-
pyr gzi nf)) [ }L (Zi g] i(Zﬂﬂiazlﬁdllyxl-?ﬂ-pyrazino[.1,2-11']quiliolin-S—yl}carbonyl)—4-({2—[(4-

car bonyl ) - 4- -(4- -1 -niperazinyl)-1- . .

[ ( phenyl sul phanyl )ﬁ‘é%ﬁ‘b‘%“ﬁﬁ?ﬁ?‘&?ﬁyhS%YQ?WHGQQH@MBFE&B?%M%F&E

tristrifl uoroacet abf€fluoroacetate

FElemental microanalysis :

10 %C wBH %N %S

Calculated 54.52 431 7.22 6.62
Found 5391 451 715 632

Example 73: N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-2,3,4,42a,5,6-
hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-{(1H-
15 benzimidazol-2-yl)methylamino}-3-nitrobenzenesulphonamide

bistrifluoroacetate

Elemental microanalysis :
%C %H %N %S
Calculated 52.29 377 957 313
20 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-y1}carbonyl)-4-({2-[(2-
methoxyphenyl)sulphanyl]ethyl} amino)-3-nitrobenzenesulphonamide
hydrochloride



20 Elenental mcroanalysis : % % %8V % Cal cul ated 50.35 4.12 7.81
5.11 Found 50.26 4.22 7.91 4.72 Exanpl e
80:N-({2-[(4'-Chloro-[1,1"-bi phenyl]-2-yl)nethyl]-1, 2,3, 4-tetrahydro-
25 pyrazino[ 1, 2-a]indol -8-yl}carbonyl)-4-{[ 3-(di met hyl am no) - 1- (2

- 88- phenylethyl)propyl]anino}-3-nitr2§ enzen esul ph onam de

bi shydrochl ori de El enental microanalyst's : % % YN %6 5 Cal cul at ed
60.17 5.39 9.57 3.65 Found 59.55 5.6 9.64 2.58 Exanple

8L:N-({2-[(4'-Chloro-[I,i"-biphenyl]-2-yl)ncthyl]-1,2, 3, 4-tetrahydro-
pyra2|no[}ygmﬁhﬁgggomgmxs}carbonyl) 4- ({3-((3aR 6aS) - hexahydrocyclo-
penta [c]pyrrol-2Z(1 yI')-1- (phenylsul hanyl ) met hyl ] propyl } am no) - 3-

10 nltrobenzenesulphd%éhldé’ |sh%HYocH% ri de El emental m croanal ysis

3 03/@1"5/“&/%@1%;9?' cul atgd 5959 5534 8.77% 6.66 Found 59.66 5.47 8.46

82: N-({2- B@#hd(hlorc>12ﬂ41 482phedyd | - 2Z-461) met hyl ] -1, 2, 3, 4-t et r ahydr o-

pyrazino [1, 2-a]indol-8-yl}carbonyl)-4-{

[ 1-[ (phenyl sul phanyl ) met hyl ] -3- (1-piperidyl)propyl] am no)

- 3- Ni § I ObEHRAGIMSTS: NNQEASIRYS-[(DiCHhyar panbisted ] -Eybamiiyal-2 Bldptagal ysi s
hexahydre-1H-pyrazino[1,2-a]quinolin-8-yl}carbonyl)-4-({2-[(2-
pyridyl)sulphanyl]ethyl}amino)-3-nitrobenzenesulphonamide

hydrochloride

Elemental microanalysis :

10 % C % H %N %S
Calculated 5813 4.75 1043 7.96
Found 5762 0 4.23 9.96 7.55

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-

15 nitroanilino)ethyljamino}-3-nitrobenzenesulphonamide hydrochloride

Elemental microanalysis :

%C wBH %N %S
Calculated 57.69 472 11.77  3.85
Found 5814 454 11.81 4.0

20 Example 77:N-({(4aS,R)-3-[(4'-Chloro-[1,1'-biphenyl}-2-yl)methyl]-2,3,4,4a,5,6-
hexahydro-1H-pyrazino[l,2-a]quinolin-8-yl}carbonyl)-4-[(2-{[2-
(hydroxymethyl)phenyl}sulphanyl}ethy)amino]-3-nitro-

benzenesulphonamide hydrochloride



20 % %1 9N %5 Cal cul ated 59.00 5.27 8.97 6.85 Found 58.95 5.4 8.68
6.:59 Exanpl e

83:N-({2-[(4'-Chloro-[1,1"-bi phenyl]-2-yl)nethyl]-1, 2,3, 4-tetrahydro-
pyrazi no[ 1, 2-a] i ndol - 8-yl ) carbonyl)-4-{ [1-[(phenyl snl pb

anyl)met hyl]-3- 25

(1-pyrrolidinyl)propyl]am no}-3-nitroénzenesul phonani de

bi shydrochl oride -89- Elenental mcroanal sis : % %A1 9% %5

Cal cul ated 59.06 5.15 9.18 7.01 Found 59.31 5.21 9.08 7.43 5 Exanpl e
84: N ({2- &Aﬁh %ggq; } 1' -bi phenyl]-2-yl)methyl]-1, 2, 3, 4-t et rahydro-
pyrazi no[ 2= =8-yi jcarbonyl)-4-{[ 3-(di net hyl am no) - 1-
gphenoxynethyl)propywﬁéhin@&H3-n%UVobéﬁ§enesulph onam de

i shydroc ride, Ele tal m.cro lysis : 10 %C %1 %N %6 Cal cul at ed
58. 67 5. 1?‘@?‘@5‘5"3. 64 PH8and8e. 6559, 09 @ 44 3. 31 Exanpl e
85: N ({ 2- Fbdng Chl or o-jokpl’ lguphenyd ] - 2=34 ) met hyl ] -1, 2, 3, 4-t et r ahydr o-
pyrazino (1, 2-a]indol-8-yl)carbonyl)-4-({3-(4-morpholinyl)-1 15

[ (phenyl snl phanyl) met hyl | propyl } ani no) - 3- ni t r obenzenest dphonani de
bi shydr oc il Qb fle7sENG RS, B)-3 1L AANRL Y T+ -Biphen§]-YHDIN IR -2,3,4,4,5,6-

hexahydre-1H-pyrazino{1,2-a]quinolin-8-ylI} carbonyl)-4-({(1S,K)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amino)-3-

nitrobenzenesulphonamide

Elemental microanalysis :

10 % C % H %N %S
Calculated 62.85 5.64 10.01 7.64
Founid =~ 63.37 550 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

15 according to the procedure described in Step A of Example 1:

Example 79: N-({2-[(4'-Chlore-[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}amine)-3-nitrobenzenesulphonamide

tristrifluoreacetate

20 Elemental microanalysis :
%C %H %N %S
Calculated 5035 412 7.81 5.11
Found 5026 4.22 7.91 4.72

Example 80:V-({2-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-1,2,3,4-tetrahydro-
25 pyrazino[1,2-a]indol-8-yl} carbonyl)-4-{[3-(dimethylamino)-1-(2-



Cal cul ated 57.6 5.05 8.96 6.83 20 Found 58.45 5.03 8.78 6.61 Exanple
S6::N-({2-[(4'-Chloro-[1,1-bi phenyl]-2-yl)nmethyl]-1, 2,3, 4-tetrabydro-
pyrazino [1, 2-a]indol-8-yl)carbonyl)-4-{

[ 1- (ani | i nonet hyl) - 3- (di net hyl -

ani-no) propyl ] am no} - 3-ni trobenzenesul phonam de bistrifluoroacetate It
shoul d be noted that the nitrogen of t-lgg-anilinonethyl group of the
benzene- 25 sul phonam de conpound is protected by a Boo function at

the nonent of couplpivgylethyl)peopyPAmihsIL LN BDenzkh s Qhgd 1 on step
which yields the title product is carried out In the presence of 6N

I-1Cl and di oxane. 'Bftdsesblerids croanal ysis : %C 9% 9N %8 5
Cal cul ated 51.86 4.19 8.71 2.85 Found 52.17 4.5 9.55 229 Exanpl e

87:N—({2-[é4'-Chloro-[lzlj-biphenyl]-2-y|)nethyl]-1,2,3,4-tetrahydro-
pyrazi no [ lere pargogis ¥ car bonyl ) - 4- ({ 3- (di net hyl am no) - 1-[ 2- ( 2-
furyl)ethyl]propyl }amgpg) - 3g it r zepgsul phonam de 10

bi shydrochl ori de Elenen?al ﬁ?%rogﬁgpysf§§: UuC 9% 9N %6 Cal cul ated

58. 10 55. 22C@/c@gre. 69 6Rddinds.59. 89.%. 9039566 3.70 15 Exanpl e
gg;g;?%g-LﬁﬁmaChloro-k&S} -gbphequ)-Zb%%)nethyl]-1,2,3,4-tetrahydro-
[1, 2-a]indol -8-yl}carbonyl)-4-{[1-[ (phenyl sul phanyl ) net hyl ] - 3-

(4-thi onorpbol i.n r l..am ng} - 3-nitrobenzenesul phonam de

b st OCMW({QP{YJ'-@ oro-[1,1'-biphenyl]-2-ylmethyl]-1,2,3 4-tetrahydro-
pyrazino[1,2-a]indol-S-yl}carbonyl)—4—({3—((3aR,6aS)—hexahydrocyclo-
penta [c]pyrrol—Z(lH)—yl)~1-[(phenylsulphanyl)methyl]propyl}amino)~3-

10 nitrobenzenesulphonamide bishydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 39.9 534 873 666
Found 59.66 547 846 6.3

15 Example 82: N-({2-[(4'-Chloro-[1,1'-biphenyl] -2-yDmethyl]-1,2,3,4-tetrahydro-
pyrazino[1,2-a]indol-8-yl} carbonyl)-4-{[1-[(phenylsulphanyl)methyl]-3-
(l-piperidyl)propyl]amino}-3-nitr0benzenesu]phonamide
bishydrochloride

Elemental microanalysis :

20 % C % H %N %S
Calculated 359.00 527 8.97 6.85
Found 3895 54 8.68 6.59

Example 83:N-({2-[(4',—Chloro~[1,1'-biphenyl]-Z-yl)methyl] -1,2,3,4-tetrahydro-
pyrazino[l,2-a]indol~8—yl}carbonyl)-4-{[1—[(phenylsulphanyl)methyl]-3-
25 (1-pyrrolidinyDpropyl] amino}-3-nitrobenzenesulphonamide
bishydrochloride



El emental mcroanalysis : 20 % %1 Y%\ % Cal cul ated 56. 63 4.96 8. 81

10708 Found 56.44 4.71 8.82 10. 10 Exanple

89:N-({2-[(4'-Chloro-[1,1'-biphenyl]-2- yI)rrethyI]-1,2,3,4-tetrahydro-

pyrazino [1,2-a] indol-8-yl} carbonyl)-4-({3-[meth

oxy(rmet hyl)am no]-1- 25 _ _ _

[ (phenyl sul phanyl ) met hyl ] propy! } am no)8%-= ni t r obenzenesul phonani de

hydr ochl ori de -91- Exanple

90: N- ({2-1(4'-Chloro-11, 1" - bi phenyl ] - 2- yl)?mhyld]fll 2, 3, I4 tetrahédlr;)
razi no 1 carbonyl) 4- ({3-(4,4-difluoro-I-piperidy

Ey [ (phe [ i il ‘) propyl} ami no)-3-nitrobenzenesul phonam de

bi shydrochl oride 5 El #n@nt a%Hn C%)Hnal 8%Si S ‘Vﬁ:g%élx%\l :V(S gi:al cul at ed

56.82 4.87. .65_8.64 6 anpl e

N-[ ((4aSR)< ‘%?‘f’ﬁ‘? cﬁf@‘? fftn’g?nw py#flyl [ nethyl }-2, 3, 4, 4a, 5, 6- 10

hexahydr o-fddngyr azi nosd.32- & gui nglggn 87y} ) carbonyl | - 4-{f 2- (pbenyl -

sul phanyl') et hyl ] am no} - 3- ni t r obenzenesul phonam de hydrochl ori de The

procedure is as for Step A of Exanple 1, replacing the corrpound of

Pr (e {p?F g; i Oxalngly84: Nﬂﬁz!{@mw}é [B1-BpEAIRS VBR et AN 1 SPLAG RS

4- I me

[ (phenyl suI phanyl )PWW[ ,%yrlbwl-}iga]'ﬁqml)mﬁd)m {[B{Qﬂnmulqﬂanbm)-zlEl{ [ 2- 'éLSI

(_phenyl sul p_hanyl )e%%ﬁgﬁh)p@o&l amm(t))}egl-%netpcﬁ)enz n@guqamnamlde ementa

m croanal ysis : %C
bishydrochloride

Elemental microanalysis :

10 % C %H %N %S
Calculated 58.67 5.15 9.55 3.64
- Fouwid 58.65 4.99 944 331

Example 85:N—({Z-[(4'-Chloro—[1,l'-biphenyl]~2-yl)methyl]-1,2,3,4—tetrahydr0—
pyrazino[1,2-aJindol-8-yl}carbonyl)-4-({3-(4-m orpholinyl)-1-
15 [(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide
bishydrochloride

Elemental microanalysis :
%C %H %N %S
Calculated 576 505 896 683
20 Found 3845 503 878 6.6

Example 86:N—({2-[(4'-Chlor0—{1,1'—biphenyl]—2~yl)methyl]-1,2,3,4—tetrahydro-
pyrazino[1,Z-a]indol-8-yl}carbonyl)—4—{[l-(anilinomethyl)—3-(dimethyl—

amino)propyl]amino}-3-nitrobenzenesulphonamide bistrifluoroacetate

It should be noted that the nitrogen of the anilinomethyl group of the benzene-

25 sulphonamide compound is protected by a Boc function at the moment of coupling to the



Cal cul ated 58.13 4.75 10.43 7.96 Found 57.15 4.36 10.20 7.46 20
Exanpl e ~

92: N-[((4aS, R)-3-{[ 2- (4-Chl orophenyl)-3-pyridyl]nmetbyl}-2,3,4,4a,5,6
hexahydr o- | H pyrazi no[ 1, 2-a] qui nolin-S-yl)carbonyl!|-4-{[2-(phenyl -
sul-phanyl ) et hyl ] am no} - 3- ni t r obenzenesul phonam de bistrlfl uoroacetate
The procedure is as for Step A of Examgbe 1, replacing the conpound
of Preparation 1 by the conpound of Preparation 37 and repl aci ng

4- ({( 7R) - 3uicwilerdiha yeproicntign de@@hich yields the title product is carried out in the zpresence

[ (phenyl su(l)ﬂobli@ﬂ?ﬁ; %}%@%%H propyl } am no) - 3-ni t robenzene by 4-{]

( phenyl sul phany no} -3-nitro-benzenesul phonam de. El enent al
m croanalysis : % % %N %6 5 Calculated 51.78 3.94 8.43 6.43 Found

52.38 4.12_8.47 6.68 Exanpl e
93: N-[ ((4a%E nigl microapal [ orophenyl)-3-pyridyl]nethyl}-2,3,4,4a,5,6-

hexahydr o- 1H- pyrazi noof &, 2-glmui nghi n- -yl ) car bonyl ] -4- ({ (1R) - 3-
(di met hyl ami no) - 1- [ ( phenyl sul phanyl ) net hyl ] propyl ) am no)-3 10
ni t r oBenz erdgishonan? 4806t r4. 5y dr ScHl or 282 The procedure is as for

Step A of gxapple 1, acjng t co nd of Preparation 1 by the
conpound of Preparati 2%9%7.4.% err%gjt5al ”%Qgr oanalysis : % %1 %N %6 15

Cal cul ated 54.37 5.20 10.32 6.75 Found 53.74 5.23 10.15 5.97 Exanpl e
94: N: [ (( = 3ad [\37,64; ro pyl)-2-pyridyl ] nethyl}-2, 3,4, 4a,5, 6-
hexahydr o@M‘%@Qﬁ@%@?rﬂ&Fﬁrdﬁ‘%—"%ﬂi}%’@&’rg ﬁb}’f’ga‘%“ﬁf”{ahbﬂr&={ [ 2-
pyrazino[1,Z-a]indol—s-yl}carbonyl)—4—({3-(dimethylamino)—1~[2-(2-
furyl)ethyl]propyl}amino)-3-nitrobenzenesulphonamide
10 bishydrochloride

Elemental microanalysis :

%C %H %N %S
Calculated 3810 522 968  3.69
Found 57.85 490 966  3.70

15 Example 88:N~({2-[(4'-Chlor0-[1,1'-biphenyl]-2-yl)methyl]—1,2,3,4-tetrahydro-
pyrazino[1,2-alindol-8-yl} carbonyl)-4-{[1-[(ph enylsulphanyl)methyl]-3-
(4-thiomorpholinyl)propyl] amino}-3-nitrobenzenesulphenamide
bishydrochloride

Elemental microanalysis :

20 % C %H %N %8
Calculated 56.63 4.96 8.81 10.08
Found 56.44 4.71 8.82 10.10

Example 89:N—({2-[(4'-Chloro-[l,l'-biphenyl]-2-yl)methyl}-1,2,3,4—tetrahydr0-
pyrazino[1,2-alindol-8-ylI} carbonyl)-4-({3-[methoxy(methyl)amino}-1-
25 [(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide
hydrochloride



henyl sul phanyl ) et hyl ] am no) benzenesul phonam de hydrochl ori de 20
(EloerGre%t al ISlsi c)r/o;nal zs} S : 0/%: %1 9N % Calculated 58.13 4.75 10. 43
7.96 Found 57.50 4.46 10.20 7.94 The procedure ||s gs fcz)g tS';]ep A of
Exanpl e 1, replacing the conpound of Preparation y e
cor,rpngund of PPepar ation 38 and replacing 4-({(1R)-3-(di methylanino)-1
-93- [(phenyl sul phanyl) - et hyl | propyl }api no) - 3- ni t robenzene by 4-{[ 2-
(phenyl sul phanyl )ethyl Jam no } -3-nitro-benzenesul phonam de. Exanple
95: N-[((4aS, R -3-{[ 3-(4-Chl orophenyl)-4-pyridyl]nmethyl}-2,3,4,4a,5, 6-

hydr o- 1H ino [1, 2-a]quinolin-8-yl)carbonyl]-4-{[2 5
? [e))l‘(lgn))il gal M&W%I%%‘]}&ﬁlm'ﬂ’?ﬂi@eﬂkéf)’@mﬁlﬂﬂ?mmmtrah)idm—

i shyd hloride T L LS. 5 Af gibxample 1. o
Cepl Aci ng the. compaynir Si- by LaarE-PelBbad-FR TG Gipciiav1
Preparation 39 and [(bprdeilpbpnylifetliyRprapy(Kiniire3-hrribeg)entsulphonamide
[ (phenyl sul phanyl )bﬁgﬁﬁ' Jc]ﬂ%%@yl }am no) - 3-ni trobenzene by 4-{[2- 10

y

. . |
henyl sul phanyl ) et am nol}- 3-ni tro-benzenesul phonam de. El enenta
Enpcrozmal ygi S . % % YN %6 Calculated 55.62 4.67 9.98 7.71 Found

56. 49 4. 50,10, 06, 7. 32 15 .Exanpl e
06: N [ ( 444EBp 8 icdndPiY TO0 ¥ 3 Dyri dyl ymethyl 1-2, 3, 4, 4a, 5, 6- hexah
ydro- 1H- pyrazi no %C %IH 4‘y%J{V(1I?%SS (di et hy! ani no)
1, 2-a] qui gl i.n-8-yl) éé)on -4- R) - 3- (di ne -
[1- [ ( phenylécaf%?fﬁ‘zyl ) rréf I ]‘fvfyr;opyﬁ}“am ‘%15‘?)) - 3-ni trobenzene-
sul phonanimengri shydrackd orige 864 649

Example 91: Né[((4aS,R)-3-{[4-(4—ChIorophenyl)-B-pyridyl]methyl}-2,3,4,4a,5,6-
10 hexahydro-1H-pyrazino[1,2-a] quinolin-8-yl)carbonyl]-4-{[2-(phenyl-

sulphanyl)ethyl]amine}-3-nitrobenzenesulphonamide hydrochloride

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-
15 (phenylsulphanyl)ethyl}amino}-3-nitro—benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 5813 475 1043 796
Found 5715 436 1020 746

20 Example 92: -[((4aS,R)—3-{[2—(4—Chlorophenyl)—S-pyridyl]methyl}~2,3,4,4a,5,6-
hexahydm-lH—pyrazino[1,Z-a]quinolin~8-yl)carbonyl]-4-{[2-(phenyl-

" sulphanyl)ethyllamino} -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-



The procedure is as for Step A of Exanple 1, replacing the conpound
of »Preparation 1 by 20 the conpound of Preparation 40. El enental

m croanalysis : % % 9N %6 Cal cul ated 53.98 5.34 11.99 686 Found
53.34 5.48 12.68 5.78 -94- Exanple

97:N-[((4aS, R -3-[(2-(6-Chl oro-pyrid-3-yl)-3-pyridyl)nethyl]- 2 3,4, 4a
, 9, 6 hexahydro-1 H pyrazino[ 1, 2- a] qui nobg ne- 8- car bonyl ] - 4- ({(lR) 3-

(di nmet hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] pr opyl } am no) - 3-

ni t robenzemﬁmnbbmpm)dﬁetﬁﬂ]ﬁwaM)gtﬂlﬁ@oeﬁzela@e procedyre is as, {ﬁj_
Step A of replacing the conpound of Preparation 1 by e
conpound o ?’? ﬁahﬁ%ﬂ&ﬂlylﬂfme eniife-Rpnzeneselphomindd. s © UC UH N %S

Cal cul ated 53.05 5.09 11.78 6.74 10 Found 52.69 5.25 11.59 5.99

Exa

98: nl\l-p[((4a@—4§¥—3w@6&ﬂ§/droxy pyrid-3-yl)-3-pyridyl)nethyl]-2,3,4,4
a, 5 6- . . . ... ta %

ydr o- IH-pyra2| no[ 1, 2- a1 qui nollnc § carégnyl] 4-({(]. R - 3-

(di methy| abdlpdyred- [ (phsAg| siJPzphamwﬂ) mes.hy | ]1§r_(|)_ﬁyl }am ng) rg-l ¢ a for
nitrobenze | phona ori e procedu

Step A of @%ﬁp?e 1, m?%gff con‘f)gfgnd of Preparation 1 by the
conpound of Preparatlon 42. Exa

99: N- 4 Iorophe rldylklmatbyl} 1,2,3,4-

tetr aL3(/élr Mﬁg i @S’%’)Il?ﬁﬂ%l(@ ‘E&P i)/f%pm i ylB2,3,4 42,5,6-
hexahydro- 1H-_pyrazmo[1,2—(1]qmnolm—S—yl)carbonyl]-4—({(1R)~3-
(dimethylamino)-l-[(phenylsulphanyl)metbyl]propyl}amino)-3-

10 nitrobenzenesulphonamide trihydrochloride

The procedure is as for Step A of Example 1, replacmg the compound of Preparatlon 1 by

the compound of Preparation 37.

Elemental microanalysis :
%C %H %N %S
15 Calculated 34.37 520 10.32 6.75
Found 33.74 523 1015 597

Example 94; —.[((4aS,R)-3—{[3-(4-Chlorophenyl)-Z-pyridyl}methyl}-2,3,4,43,5,6~
hexahydro-1H-pyrazine[1,2-a] quinolin-8-yl)carbonyl]-3-nitro-4-{[2-
(phenylsulphanyl)ethylJamino}benzenesulphonamide hydrochloride

20 Elemental microanalysis :
%C %H %N %S
Calculated 5813 475 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
25 the compound of Preparation 38 and replacing  4-({(1R)-3-(dimethylamino)-1-



(di nmet hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am no)-3 20

ni t.r obenzenesul phonam de bi shydrochl ori de The procedure is as for
Step A of Exanple 1, replacing the conpound of Preparation 1 by the
conpound of Preparation 43. Elenmental mcroanalysis : % %1 %N %6 25
Cakcul ated 55.32 4.91 10.75 7.03 -95- Found 54.79 4.85 10.47 6.71
Exanpl e 100: -93 .

N-[((4aS, R -2-{[2-(6-Chloro-pyrid-3-yl)-3-pyridyl]nethyl}-1,2, 3, 4-

t et r ahydr offylicazistiphdnyD=raéthfiob Wer-Te {(1R) - 3-{di met hyl

am no) - 1- [é}ghen glt?an ?ﬂngtlﬁd% pro)%ﬁ%ﬂéerrﬁé%r% - 3-ni tré?genzene 45{[2
sul phonam @tfp@@@d@ﬁu@hpméefor Step A of
Exanpl e 1, replacing the corrpound of Preparation | by the conpound
of Preparation 44. Exanple 101:

v [ ( ﬁ, 438 F&—@Lﬁﬁ—m 8/ ﬂ‘é‘h@’@ﬁ ﬂ3-@+¢ifiemph]>n>ﬂ)~%}/gﬂﬁwbﬂnyﬁ 233 444865 6-
exahydr o- pyr a2| i_no ar bany

( phenyl sul phanyl ) et l{yzlijmg%gﬂ}' aﬁ'inf’bgho‘glﬂﬁgz?g @F’ﬁ}faﬁgﬂﬂyﬂe“ {2“

trifl doroacetate Tlﬁphmmmlmﬂyl)ﬁhﬁ%xﬁi@b} Erairib e zdRsulpBPAfiapg et hyl
(4aR)2344a56 g{%d"

pyrazi no[ 1, 2- a] qui B8] Iy Y¥hoxyl ate (Step A of Preparation 23) by
the m xture nethyl

(4aS,R) -2,3,4,4a,5, dro i H pyrazi no[ 1, 2- a] qui nol i ne- 8- car boxyl
ate (Step é?""f‘%“fﬁr’%?faf‘g pteBr P Exaeple bpelasingtha compound of Preparation 1 by

R) - 3- (di mahdly babaia)- Jof[(H? ulzphapyl )
net hyl ] pr g }?E‘Ip no) - 3- ni t%]%%éﬂr?gen% o rer{’lfcing( phehyfO-3-(dimethylamino)-1-
sul phanyl )B%i‘ﬁwli‘éﬁﬁaﬁﬁ?‘l@ﬂh’ﬂpmﬂ}b@nwéﬁesmmtxmnam de. Bxsnpl e 1024-{[2-

Al m 1b ( (4ashdrytsdiphdryealliddnb 25 MRS B LaddiphonaRiheny! 1 - 2-

Elemental microanalysis :

- %C  %H %N %S
Calculated 35.62 4.67 9 S"8 7.71
Found 5649 450 10.06 7.32

15 Example 96: -[((4aS,R)-3-[(2-(4—Pyridyl)-3-pyridyl)methyl]-2,3,4,43,5,6-hexahydro~
lH-pyrazina[1,2-(1]quinolin~8—yl)carbonyl]—4-({(1R)—3-(dimethylamino)-
1—[(pheny]sulphanyl)methyl]propyl} amino)-3-nitrobenzene-

sulphonamide trishydrochloride

The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by
20 the compound of Preparation 40.

Elemental microanalysis :

%C %H %N %S
Calculated 53.98 5.34 11.99 6.86
Found 5334 548 1268 578




yl ] methyl }-2, 3, 4, 4x, 5, 6- hexahydro-I|f7-pyrazino [1, 2-a]

qguiknol i n-8-yl)carbonyl]-4-{[2- 20 (phenyl -

sul phanyl) et hyl | am no} - 3- ni tr obenzenesul pbonam de tritluoroacetate
The procedure is as for Exanple 50, replacing nethyl

(4aR) -2, 3, 4, 4a, 5, 6- hexahydro- | H
pyrazino[1,2-a]quinoIine-8-carboxy|ate948tep A of Preparation 23) by
the m xture nethyl

(4aS, R) - 2, B;@ﬂa%d‘ﬁ{(b%ﬂbysi[ (- nioro 3140313 @Lm#)mkﬂﬂﬁz $aaashoxy!
ate (Step H of paratlon 1) and repIaC|ng

R) - 3- (di met hyl ani nglfxa (%@r@ﬁrﬁapﬁﬂe?rrglqymzhne-s-carbonﬂ]—t! -({(1R)-3-

met hyl ] propyl } am n@aimét Hu;. o

4-{[ 2- (phenyl sul phgny?éﬁ ,.ﬁZ{ﬁﬁ% ggulf’hmgl)nbeﬂﬁ'zué’ u? anWé:?n de.
-96- El enental m cm¥ W@l%ulph%mﬂhmw&ocmwl at ed 54 91 4.15
7.33 6.71 Found 55.12 4.13 7.02 6.63 5 Exanple 103:
N-[((4aSR)-3-{[3' - (Trlfluoronethyl) [1, 1" - bi phenyl]-2-

yl] meF hy| }TI2 18ocedure iSas6iob Steﬁg’ydfibﬁlﬁﬁlef)y Ireplhddd thd c@mpdund of Preparation 1 by
qui nolin Y pheny

squhanyI?é%h%ﬁ gﬁ?noﬁéﬁfﬁf%V%benzeuesulphonanide trifluoroacetate
The procedure is as for Exanple 102, in the course of the synthesis

repl aci ng -tr%fluoro- nethylboronlc acid by 3-

trifluoro %hi ¢ acid. 10 Exanpl e 104:

N'[(£1425 R) - 3- {[4h ((jt%r(liHB%YJ) %LNll %Sp]henW]lZ Yé] ”F;hW% - 44
a ydro pyr azi no a] qui nol i n- 8-yl ) car bonyl ] - 4-

[ 2- (phenﬁ?@ﬂg nyl)%ﬁﬁ@l}¥@h1né§7 rﬁf%obenzeuesulphonanlde

triflipor oggehat e The gp&pogqg-of]f%§pa§§glon 45 is subjected to the
procedure of Step A of Exanple 1, Treplacing

4- ({(1R) - 3- (di net hyl am nno) - 1- [(phenylsulphanyl)nethyl]propyl}anino)-
3-nitro-

4-{[ 2- (phg‘vﬁ%ﬁgﬁan‘?ﬁ” ST frosy iy Fidsh U SN D Bt b da.5.6-

El ement al ni cr oanahesihgdro-PAL-pifrhZid[¥/B o] quinoline-8-carbonyl]-4-({(1R)-3-
(dlmethylammo)-l—[(phenylsulphanyl)methyl]propyl}ammo)—3-

nitrobenzenesulphonamide bishydrochloride

15 The procedure is as for Step A of Example 1, replacing the compound of Preparation 1 by

the compound of Preparation 42.

Example 99: N-[((4aS,R)-2-{ [2-(4-Chlorophenyl)-3-pyridyljmethyl}-1,2,3,4-
tetrahydropyrazino[1,2-a]indole—8-carbonyl]—4—({(1R)—3—
_ (dimethylamin0)-1—[(pheny]sulphanyl)methyl]propyl}amino)~3-

20 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
25 Calculated 55.32 4.91 10.75  7.03




Cal cul ated 61.12 535 7.75 7.09 Found 61.17 5.17 7.85 684 20 Exanpl e
105 N-[((4aS, R -3-{[3",5 -Ainethyl-[1, 1 -bi phenyl]-2-yl] nethyl}-
2,3,4,4 x,5,6-hexa hyd ro-1H pyrazino [1,2-a] q

ui nol i n-8-yl)carbonyl]-4-{][2-

(phenyl sul phanyl ) et hyl ] -am no}- 3-nitrobenzeuesul phonam de
trifluoroacetate The procedure is as fB¥-Exanple 104, in Preparation
45 replacing 4-tert- butyl phenyl boronic acid by

3, 5- di net hidysHeny| bor 6AV¢ atbdl. -197%7 Ebehental microanalysis : %uC 9%
YN %6 Calculated 57.41 4.89 7.49 6.86 Found 57.46 4.87 7.32 6.77 5
Exanpl e 106:

N- [ ((4aS, Rixadaglf 200:4V-{0H by 2o )
2, \Eg( Sf ia, 5,X6- hexah r‘{(ﬁaljﬁ)?r)ébzzi&ﬁo[ 1,?%’??%?25%1@%&%%%’3#&1 ]1-4-{
[ 2- (phenyl - sul pha?ﬁ%r ’;iﬁ’fjﬁgﬂﬂré?ﬁ‘?ﬂ?réwpkr%b@hﬁwdbéﬂ{(bébhﬁﬁm@yb

trifluoroacetate Thaifd)OCRIR I 2N, Preparation
45 replacing 4-tert- ibnl}t yF_ghe[ﬁI I E%fra g%l?lgétg@ﬁgﬁaﬂ&% Sdltrobéing

2, 4- d?met hoxypheny FHehopiidg bishydmohlpriderent al  ni croanal ysis : %C %
YN % Calculated 55.43 4.72 7.23 6.62 Found 55.5 4.74 7.13 6.21
Exanpl e 107 )

N-[ ((4aS, Rheguqqedure & asonBteh dxgt Exbyble hirgieing the 2onyaduiie bhPleparaddn 1 by

2,3, 4, 4a, §,6; ahy :Q%%%%Fxgggino[1,2-alquinoIin-8-y|)carbony|]-4-{[

2- (phenyl - su any am ho}- 3-ni trobenzenesul phonam de
trifluoroacetate The procedure is as for Exanple 104, in Preparation

45 repl aci 4-tert - I 2@ oronic acid b
3, 4 ot RO s Rt BRI -t i Benst 2 yimetiy 2.34.40.5.6-
hexahydro-lH—pyrazino[1,2—a]quinolin—S-yl)carbonyl] -4-{]2-
10 (phenylsulphanyl)ethyl}amino}-3-nitr0benzenesulph0namide

trifluoroacetate

The pocedure is as for Example 49, 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
(4&5’,]3)—2,3,4,4&,5,6—hexahydr0-lH—pyrazino[l,2-a]quinolhle-g-carboxylate (Step H of
15 Preparation 1) and replacing 4-({(1R)-3-(dimethylamino)-1-[(phenylsulphanyl)-
methyljpropyl}amino)-3-nitrobenzene by 4-{[2-(phenylsulphanyl)ethyl]amino}-3-nitro-

benzenesulphonamide.

Example 102 : N—[((4aS,R)-3—{[4'-(Triﬂuoromethyl)—[l,1'—biphenyl]—2-
yl]methyl}-2,3,4,4a,5,6~hexahydrodH—pyrazino[1,2-a]quinolin—S-yl)carbonyl]~4-{[2-

20 (phenyl- sulphanyl)ethyl] amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 50, replacing methyl (4aR)-2,3,4,4a,5,6-hexahydro-1 H-
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-IH-pyrazino[l,2-a]quinoline-8—carboxylate (Step H of
Preparation 1) and replacing 4—({(1R)—3—(dimethylaminb)~1-[(phenylsulphanyl)—
25 methyl]propyl} amino)-3-nitrobenzene by 4-{ [2-(phenylsulphanyl)ethyl]amino}-3-nitro-

benzenesulphonamide.



El emental mcroanalysis : 20 %C %1 %N\ %6 Cal cul ated 58.20 4.88 7.71
7.06 Found 57.25 4.89 7.68 7.66 -98- Exanple 108:
N-[((4aS, R -3-{[2',3 -Di nethoxy-[1, 1" -bi phenyl]-2-yl]nethyl}-
2,3,4,4a,5, 6-hexahydro-1H pyrazino [1,2-a] g uinolin-8-yl)carbonyl]
-4+« {[ 2- (phenyl - sul phanyl ) et hyl ] am no}-3-nitrobenzenesul phonam de
trifluoroacetate The procedure is as f-@6-Exanple 104, in Preparation
45 replacing 4-tert- 5 butyl phenyl boronic acid by

2, 3- di met hoxyphenyl boroni ¢ aci d. Exanple 109:

N-[((4aS,R%-3- 4' -Fluoro-[1, 1 -biphenyl]-2-yl]nethyl}-

2,3, 4, 4a, 564 afiSpyrazino [1, 2-a] q

uinolin-8-yl)carbonyl bsé-{[&Hn ounN o4s

(phenylsulghan I)ethyl]-aninog-S-nitroSénzenestdphonanide

hydr ochl or $@&“€ prodédir e#is ad.3%or BXanple 104, in Preparation 45
replaci ng gshiert- 10 Bytylp yl ni cid by 4-fluorophenyl boronic
aci d. El enental nicrogﬁé ys?gp%EQaED%Ngég Cal cul ated 60.94 4.99 8. 88
8.13 Found 61.42 5.18 8.5 7.48 15 Exanple 110:

N-[ ((4aS, Ry:.3- ns Fl uorQ-4' - ros[ 1, .} -bi phenyl]-2-yl]nethyl}-

2, 3, 4?4a, Mﬁ%ﬂr o- 1&:@@?5%%6&[ T(:}?}]ﬁ]’ﬂ’methyly“dsl -biphényl]-2-

ui nol i n- 8-DSI]’3‘dhyl}d!;ﬁ!43¥8ﬂ,ﬂl{ﬁal{ﬁb@-ﬂﬂ-pyrazino[l,Z-a]_quinolinfs-ﬁ/])carbon g-4_i[2-
sul phanyl) %QXH]q@g@g@-S-ngtrpbenzenestdphonanlde trif uoroag tate
The pr oceo@ &S’ Pethyllamine; onitrobepzenesplpbanamide4ginensheatiteg
4-tert- butyl phenyl boronic acid by 3-fluoro-4-chl orophenyl boronic
acid. 20 Eggqg#e 111 : N[((4aS )

R -3-{[ 3,4 Qﬁﬁ}}nﬁrlﬁaf for ﬁmgp%@ﬂ@ﬁym)thg cqurenadiths bynthesis replacing 4-trifluoro-

2, 3, 4, 4a, Sn&h{IBXahnAER by H: BYTRE] o aci
[1,2-a]quinoI?n-S-yI)cgﬁbong??%%@?ﬁgﬁmwnmnmmamd

10 Example 104 : N—[((4aS,R)-3-{[4'-(te('t-Butyl)-[1,1'—biphenyl}-Z-yl]methyl}—
~ 234.4a5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-{[2-

(phenylsulphanyl)ethyl]-amino}—3-nitrobenzenesulphonamide 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-
15 benzene by 4-{[2-(phenylsulphanyl)ethyl] amino}-3-nitrobenzenesulphonamide.

Elemental microanalysis -
% C % H % N %S
Calculated 61.12 535 7.75 7.09

Found 61.17 517 7.85 6.84
20 Example 105 : N—[((4aS,R)-3-{[3',5’-Dimethyl—[l,l’-biphenyl}—Z-yl]methyl}-

2,3,4,4a,5,6-hexahydro-1H-pyrazino[1,2-a] quinolin-8-yDcarbonyl]-4-{]2-

(phenylsulphanyl)ethy]]-amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3,5-dimethylphenylboronic acid.



(phenyl sul phanyl ) et hyl ] - am no}- 3-ni trobenzenesul phonam de

tri-fl uoroacetate The procedure is as for Exanple 104, in Preparation
45 replacing 4-tert- butyl phenyl boronic acid by

3, 4-di chl orophenyl boronic acid. -99- Exanple 112:

N[((4aS, R -3-{[4"'-Methyl-[1,1"-bi phenyl]-2-y1] net hyl }-
2,3,4,4a, S, 6- hexahydro-1H pyrazin o -97.

11, 2-a] qui nol i n-8-yl ) carbonyl]-4-{][ 2-

(phenyl sul phanyl ) et hyl ] -am no}- 3-ni trobenzenesul phonanm de

trifluoroacetate The procedure is as for Exanple 104, in Preparation
45 replacigé%EWQQﬂﬂﬂﬁﬁﬁﬂﬁwylphenylboronic aci d by

4- et hyl phenyl bor oni cgggi d. o /B emaphal Q@icroanalvsis CYC % YN YS
Cal cul ated 59.92 4.91°8.13 7.44 “Found b8.77 4.92 8.07 6.78 10
Exanpl e 118%/cwpted ( 4aSRY-48- {4.87 - Cl4% o- .86 1' - bi phenyl ] - 2-yl ] net hyl } -
2, 3,4, 4a, 558 hexahydr g- | H p Zi

[1,2-a]qufﬂ%ﬁ?n-8-yl)§é? oh%%?-49?¥2- 6.77

(phenyl sul pbanyl ) et hyl ] -am no}- 3-ni trobenzenesul phonam de

trifluyoro tate.The pro re. | for Exanple 104, in Preparation

45 t egl acM'— but&ﬁgﬁ@ﬁ&%ﬁ&?ym“P“%%‘Pﬁ"bbualéiw}e@mﬁl’vé}mtbﬂ}-oni c
aci d. 15 BE.L&H@EnsH-héXabyOana-y$iagino] e fdididtin 40 a} 99 . 4.45
7.94 7.27 f und 5%; 7 4.50 %?81 6?67 %ﬁgﬂplgﬁ%%%?b&ﬂﬁﬁﬁ?ﬁ(ﬁﬂmﬂi

N- 1( ( 4aS, Rpiphapyhethyllaping:-3-pitrobenzeneswiphpnamige pridudrphdetate 0

2, 3,4, 4a,5, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui nol i n- 8-yl ) carbonyl ] -4-{]
2- (pbenyl sul phanyl ) et hyl ] - am no}- 3-ni trobenzenesul phonam de

bi strif| uokadeesstieeTr® By ofeeddikempls 484 dn Bxapapkion 108, rdphacing  4-zerr-

Preparati %tﬁﬁleﬁﬁgbﬁﬁjc'}giddbytféf-Hfmethoxyphenylboronic acid.

10 Elemental microanalysis :
%C %H %N %S
Calculated 55.43 4.72 7.23 6.62

Found 35.5 4.74 7.13 6.21
Example 107 : N—[((4aS,R)—3—{[3‘,4’-Dimethoxy—[1,l'-biphenyl]-2—y]]methyl}-

15 2,3,4,4a,5,6—hexahydro-lH—pyrazino[1,Z—a]quinolin-s-yl)carbonyl]-4—{[2—(phenyl—

sulphanyl)ethyllamino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-terr-

butylphenylboronic acid by 3,4-dimethoxyphenylboronic acid.

Elemental microanalysis :

20 %C %H %N %S
Calculated 58.20 4.88 7.71 7.06
Found 57.25 489 768 7.66




but yl phenyl boroni c acid by 3-fl uorophenyl boronic acid. -100- Exanple
115: N-[((4aS, R -3-(13",4'-Difluoro-[1,1"-biphenyl]-2-y1]nethyl}-
2,3,4,4a, 5, 6- hexahydro- | H pyrazi no[ 1, 2-aj qui nolin-8-yl)carbonyl]-4-{
[ 2- (phenyl sul phanyl) et hyl]-am no}-3-nitrobenzenesul phonam de
trifluoroacetate The procedure is as for Exanple 104, in Preparation
45 replacing 4-tert- 5 butyl phenyl borepgc acid by

3, 4-di fl uor ophenyl boronic acid. Elenental mcroanalysis : % %1 %N %5

Cal cul at edEfandle 109: 12 6NFR4aSRYIG[H3 - érhg%gﬁ-,ﬁjbi ?g-lz- A &Fﬁ e

116: N-((4aSR)-3-{[3' -Chloro-4 -fl -[1,1"- 2 1}-

2,3, 4, 4531,( 52@-424@%aéﬁéﬁ?éy‘inﬁfgfmzm?ﬂglJuinolin-S-;lgca?l??jjl-*{g(ffrfnyl-; }
1, 2- [ - ifrobenzéifes ide triflugroa

] al qu! Mﬂf’ﬁeﬂimm ROt ol &@‘Pgﬂi}ﬂmd tdg RS r oacet at e

)f
sul phauyl ) et hyl [ am no}- 3-ni trobenzenes onam
The procedure is as for Exanple 104, in Preparation 45 repl acing

aci d 15 B emaneat v ottty st arBe D oR, Sacraesl S henbirngs, ar

acid. 15 Elenental mcroanalysis : 3l

4.00 7. 19 WitBphenfboredics8idbyL, BoinkiibxGplkhylbs@nielacidl17:
N-((4aSR)-{3-[2-(2,2-Difluoro-1, 3-benzodi oxoi - 4-yl ) benzyl ]- 20
2,3,4,4a,5, 6- hexahydro-| H pyrazi no[ 1, 2-a] qui nol i n- 8-yl }car bonyl ) - 3- ni
tro-4-{[ 2-Exapiide 0%l phanyi(JasRPYMardbes PEMZRPRSHRN erl

trifl uoroazﬁ ﬁgts The procedure i_s{ﬂgs f or .jlgi_aine%A ﬁ:ﬁ%%ggpar ation
45 repl aci § A2 Lrhexa _P9115ﬁe¥fsﬂlmE%fl]_aua@ih_a-&ox))carbonyll—4-{[2—

2,2-difl UQpﬂen]yls%iﬂlﬁﬂgll)&hﬁ}@Lniﬁ]ﬁ})d-mlroggﬁfen@&ﬂ&onﬁm}&]hfdrochloride

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

10 butylphenylboronic acid by 4-fluorophenylboronic acid.

‘Elemierital microandlysis ©
% C %H %N %S
Calculated 60.94 4.99 8.88 813

Found 6142 518 85 7.48
15 Example 110 : N—[((4aS,R)—3-{[3’-Fluoro-4'-chloro-{1,1'~biphenyl]—-2~y1]methyl}-

2,3,4,4a,5,6-hexahydro-lH—pyrazin0[1,2—(1]quinolin-s-y])carbonyl]—4—{[2~(phenyl—

sulphanyl)ethyl]amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-ters-

butylphenylboronic acid by 3-fluoro-4-chlorophenylboronic acid.

20 Example 111 : N—[((4aS,R)—3-{{3’,4'-Dichloro-[1,1'-biphenyl]-2—yl]methyl}-
2,3,4,4a,5,6-hexahydro-lH—pyrazino[1,2—11]quinnlin—S—yl)carbonyl]-4-{[2-

(phenylsulphanyl)ethyl] -amino}-3-nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3,4-dichlorophenylboronic acid.



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 Exanple 11S :

N-((4aS, R -(3-[2-(2, 3-Di hydro-1, 4- benzodi oxi n-6-yl ) benzyl ] -
2,3,4,4a,5, 6-hexahyd ro-1Hpyrazino [1,2-a] ¢

ui nol i n-8-yl }carbonyl )-3-nitro-4-{ [2-

(phenyl sti |l phanyl ) -et hyl ] am no} benzenesal phonam de trifl uoroacetate
The procedure is as for Exanple 104, in Preparation 45 repl acing
4-tert- butyl phenyl boronic acid by

2,3-dihydp€ 1, ﬁ 9 nzod|OX|n 6-yl boronic acid. 10 Exanple 119:

N-( (4aS, R) %ﬁhéy{[ﬂ’Mefsymldé—b@l@nhléﬂaﬂ}}mhtm}-

1f | - pyr azi 3)44:1,56 hexa -1H- - 8-

(1, 2=a] qwnnol I n-8-yl1} g)éérgolr{fllp rag,mr?l{l F a]qzimﬁhf %Kﬂcea ?%yul 4 ﬁ[e%nyl ) et hyl ]
ani no} benz@h%ﬂﬁ‘&Pkﬁﬂélﬁ?@&l]tarmmbbbﬂd&d@haﬂmsﬂh@mdeﬁﬂxﬂ)rb@eﬁﬁe f or
Exanpl e 104, in Preparation 45 replacing 4-tert- butyl phenyl boronic
acid by 1-naphthyl boronic acid. 15 Elenental m croanalysis : % %1 %N
%S Cal culHreedr&@d@? 4s 62s 8fotl BramBle AOYNdin5Pr&Rratior 1 45. Zefflackth  4-rerr-

EI—X??Plag é)zo%fyslp b[eﬂyltj Qmﬂbcﬁﬁ‘[dhl?’lll) IB‘SW%B’PTWEDO?HAC %ifl-5 6- hexahydro- 20

1H pyrazino [1, 2-al quinolin-8-yl}carbonyl)-3-nitro-4-{[2-

(phenyl suI%hanélg) et hyI am no} - benzenesul phonanide trifluoroacetate
The proce SScanpl e 104, in Preparation 45 repl aci ng
4-tert- butyl phenyl bogsani ¢ gt d byy2- ngpht hyl boroni ¢ acid. -102-

El enent al ({;n croanalysis : % %1 YN %S
Iculated 59.92 491 8.13 7.44

Found 5877 492 807 6.78

10 Example 113 : N-[((4aS,R)-3-{[3’-Chloro-[1,1'-biphenyl]-2-ylmethyl}-
" 2,34,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-{[2-

(phenylsulphanyl)ethy]]—amin0}-3—nitrobenzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-teri-

butylphenylboronic acid by 3-chlorophenylboronic acid.

15 Elemental microanalvsis :
% C %H %N %S
Calculated 5717 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-yljmethyl}-

20 2,3,4,43,5,6-hexahydr0—1H-pyrazino[1,2-(1]quinolin—S-yl)carbonyl] -4-{[2-~

(phenylsulphanyl)ethyl]-amino}-3-nitrobenzenesulphonamide bistrifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing  4-tert-

butylphenylboronic acid by 3-fluorophenylboronic acid.



Cal cul ated 59.42 4.65 7.48 6.85 Found 5957 4.76 7.23 6.83 5 Exanple
121 W -((4aS,R)-(3-[(4'-Chloro-[1,1"-biphenyl]-2-yl)nethyl]-
2,3,4,4a,5, 6-h exahydro-1H pyrazino
[ 1, 2-a] qui nol i n-8-yl }carbonyl)-4-[ (2-
phenoxyet hyl ) am no] - 1, 3- benzene- di sul phonam de trifl uoroacetate The
procedure is as for Step A of Exanpl e-100-repl aci ng
4- ({(1R) - 3- (di net hyl am no) - 1-

henyl suk [1xset hyl a 3 [1phe de b
[ (pheny! suEgiaple(liset hy| Ma@as,k) n{gm) D3OI Bﬁgﬁ%ﬂﬁ@m@ﬁ@ y

4-[(2- phen %4 0 eth I -amno]-1 enzenedi sul nt al
nui cr oanal g}gfts , ’@E""ﬂﬁy %Py(%“&ﬂa&ﬂbﬂﬂg@ﬁ%ﬂ&caﬁoﬂym@-{B 62 Found
53. 95 4. 38pherylisfipRfyl) h63-3-

N- ( (4aS, R)8(p { 32)?( L ml)ﬁh@?ﬁlg} ?6|“E)tﬁ‘ébn°§/’ﬁ“e§“l§ﬂ‘3““"f‘ﬁe frjfluoroacetate
2,3,4,4a,5, 6-hexahydro-117-pyrazino [1,2-a] q

uinolin8'yﬂe} | ) i o ol

oxo- | - azepany!l ng% lzsimaﬂof e%énésulglp())%bnaml)dgpaba}“é)flr|4f5I ARt St
The pPocediidp 631}’5?91‘0[1107&0&?5'[)3 Adigfuotaphenylterdnic 468l aci ng

4- ({(1R) - 3- (di net hyl am no) - 1-

[ (phenyl sul phanyl ) met hyl ] pr opyl } am no) - 3- ni t r obenzenesul phonam de by
3- ni t r 0- 4-ElpBent@lonicr oanalvszs

(2- oxo- | -azepanyl )prop 1h zenesul phonam de. Exanple 123:
N-{(4aSR)-[3-([1,1"- yP]hP f ) 2,3,4,4a,5, 6-

hexahydr o- ('_fcld‘ezﬁwﬁzi no[si 2 ad gui nqlpgn 85)11; lcar bopyl }- 6-chl or o- 2-[ 2-
(phenyl sulfp yI ) et hyI% 4- di hydr o-211- 1, 2, 4- benzot hi adi azi ne-7-sul p
honam de di oxi de’+#4 f I4u%?r 0aé&at €6.2903. The procedure is as for
Step A of Exanple 4, replacing 4-({(1R)-3-(dimethylamn no)-1-

[(phenyl sul phanyl} met hyljl’pr opyl }am no) - 3-ni t r obenzenesul phonam de by
6- chlbr 0_ -[(4aS,R)-3- -{[3’-Chloro-4'-fluore-[1 »1'-biphenyl]-2-yl]methyl}-

( phenyl Su |203]@|3¥ kkq;eawl)]d'rg 14 E_JnyX‘E ﬁ,g-gfq%lin%llﬁ-g?ﬁ?ca%onyﬁgJ-ﬂ%.l({,]heean_s ul ph

onam

sulphanyl)ethyl]ammo}~3—mtrobenzenesiﬂ'p'ﬁonam’i'de trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 3-chloro-4-fluorophenylboronic acid.

15 Elemental microanalvsis :

% C % H % N %S
Calculated 33.37 4.00 7.19 6.58

Found 33.7  4.09 7.1 6.16
Example 117 : N-((4aS,R)-{3—[2-(2,2-Diﬂu0r0-1,3-benzodioxol—4-yl)benzyl]-

20 2,3,4,4a,5,6-hexahydro-lH—pyrazino[l,2-a]quinolin-S—yl}carbonyl)—3-nitro-4-{[2-

(phenylsulphanyl)-ethyl]amino}benzenesu]phonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-fert-

butylphenylboronic acid by 2,2-difluoro-1,3 -benzodioxol-4-ylboronic acid.



dioxide. 5 Elenental mcroanalysis : % %1 9%\ %6 Cal cul ated 53. 82
4.26 7.15 9.82 Found 53.52 4.20 7.10 9.86 Exanple 124: N-((4as

R -{3-[(4'-Chloro-[1,1-biphenyl]-2-yl)nethyl]- 10

2,3,4,4a,5, 6-hexahydro-1 H pyrazi no[ 1, 2- a] qui nol i n- 8-yl } carbonyl ) - 4- (2
- phenoxyet hyl)-4H 1, 2, 4- benzot hi adi azi ne- 7- snl phonam de 1, 1-di oxi de
trifluoroacetate The procedure is as-¥dr Step A of Exanple 1,

repl aci ng 4- ({(1R)-3-(di net hyl am no) - 1- .

[ (phenyl sLdphanyl) rret hyl ] propyl } am no) - 3- ni t robenzenesul phonam de by

4 (2 pheno 2, 4- benzot hi adi azi ne- 7- sul phonam de
1- di oxi Wing Bl Siicroanal ysis : % %1 9 %8 Cal cul at ed
55 86 4.23 7 50 6. 87 ¢F0undFb. 0ks4. 30%8. 23 6. 76 Exanpl e 125:

N-{(4aS, R -[,3-(2-13 2344a56hexahydro|H—20
yigz?no[)c‘% %‘ |ng|n§+<6‘gen‘ﬁ}cérﬂoﬁy|} 81 ({(1R) - 3- (di met hyl ani no) - 1-

[ (phenyl suﬁdaj;}anyl ) met hybj prooyl } amno) 73z ni tr obenzenesul phonam de
hydrochl oride The procedure is as for Step A of Exanple 5, replacing

3-nitro-4-{[2- (phenyl sul phanyl ) et hyl ] am no} benzenesul phonani de by

4- R J |
am( E\g)k é ?Fh?% eigglnggnulwg) nam g@%'@%gjﬂhﬁ}@ %’EEFL ?ny("firngétoﬁ?{ “}z?d% 9%C
% 9N 98 ZhitdabStlhedabplrooI6pgeiziholiR2-@]qitnolifes  yific6D0150)-5ndBo- 9—{{123 659

(phenylsulphanyl)-ethyl]amino}benzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-tert-

butylphenylboronic acid by 2,3-dihydro-1,4-benzodioxin-6-ylboronic acid.

10 Example 119 : N-((4aS,R)~{3-[2-(1-Naphthyl)benzyl]-2,3,4,4a,5,6-hexahydro-
1H-pyrazino[1,2-a]quinolin-8-ylI} carbonyl)-3-nitro-4-{[2-(phenylsulphanyl)ethyl]-

amino}benzenesulphonamide trifluoroacetate

The procedure is as for Example 104, in Preparation 45 replacing 4-rert-

butylphenylboronic acid by [-naphthylboronic acid.

15 Elemental microanalvsis :
% C % H %N %S
Calculated 59.07 4.62 8.41 6.78

Found 58.92 471 72 634
Example 120 : N~((4aS,R)-{3-[2-(2-Naphthyl)benzyl]-2,3,4,4a,5,6-hexahydro-

20 1H-pyrazino[1,2-a]quinolin-8-yI}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.



5 Exanple 126: N-((4aS, R) -{3-[2-(4-Chl orobenzyl)benzyl]-2, 3,4, 4a,5, 6-
hexahydro- 1H-pyrazin o [1, 2-a] 'yuinolin-8-yl}carbonyl)-3-nitro-4-{[2-
(phenyl sul phanyl ) et hyl ] am no}- benzenesul phonam de hydrochl ori de The
procedure is as for Step A of Exanple 5, replacing the conmpound of
Preparation 5 by the conpound of Preparation 46. 10 El enental
mcroanal ysis : %C %1 %N %S Cal cul at ¥ 60. 14 5.05 8.55 7.83 Found
59.47 4.85 8.39 7.55 Exanple 127:

N ( (4aS, RElepidniaPmRinemaiybenzyl | - 2, 3, 4, 4a, 5, 6- hexahydro- 117 15

pyrazi no[ 1, 2- a] gui nol,i.n- 8-y }car Yl )z 3-nitro-4-{[ 2- (phenyl sul phanyl
) et hyl ] am no} - benzen/é?ul pr%o%{am' %@nhyﬁ%chl oride The procedure is as
for Step Bakiidedanpl e9k2 replsaci hgst h& &onpound of Preparation 1 by

t he conpound of Preparation 47, repl.aci ng-

4- ({ (1R) - 8o¢i et hyl afi’fo) Qiﬁ [(%Egnyl‘%jl phanyl ) met hyl ] pr opy! }

am no) - 3-ni trobenzenesul phonam de by 3-nitro-4-1[2- 20 (phenyls

ul phanyl ) et hyl ] am no) benzenesul phonam de. El enental m croanal ysis :

%uC %3 O m tat ed N61(428:8-{34(43-Glorg-[1.4"-biphewd]-5¥Dasthylles” 8. 92

7.83 105- ; . PR

N- ( (4aS, Rf’-é{ '3-‘%326%% drg L pyrpzigoll. alquinglin 8 ylieaony 841G

pyr azi no[ phénaiyethyDohine]-8,3ytenzarebdisibhor@urife trifluprofoetate

R) - 3- (di met hyl am no) - 1- [ ( phenyl sul phanyl ) net hyl | propyl } am no)

bi shydrochl ori de The procedure is as for Step A of Example 1,

repl aci ngThheraedpeunds fifr PeepactExamplé 1pyepldbinghe({Dipedirdetbylamino)-1-

Preparat| ?@)héln?ylsulphanyl)methyl]propyl}amino)-3~nitrobenzenesulphonamide by 4-[(2-phenoxy-

10 ethyl)-amino]-1,3-benzenedisulphonamide.

Elemental microanalysis :

% C  %H %N %S
Calculated 53.56 4.33 723  6.62
Found 53.95 4.38 7.21 6.28

15 Example 122 : 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-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-

20 (2-ox0-1-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]quinelin-8-yl]carbonyl}-6-chloro-2-[2-
(phenylsulphanyl)ethyl]-3,4-dihydroe-2H-1,2 4-benzothiadiazine-7-sulphonamide 1,1-

dioxide trifluoroacetate



El emental mcroanalysis : % % %N % Cal cul ated 59.12 5.64 9. 40
7.17 Found 59.30 5.34 9.34 7.23 1o Exanple 129:
N-({(4aR)-3-[(4'-Chloro-[1, 1" -biphenyl]-2-yl)nethyll-2,3,4,4a,5, 6-
hexabydro-1 .

U pyrazi no[ 1, 2- a] qui nol i n-8-yl } carbonyl ) -4-{[ (3R) - 3- am no- 4-
(phenyl sul phanyl ) but yl ] am no} - 3- ni t r ob&13zenesul phonam de
tristrifluoroacetate The procedure is as for Exanple 20, replacing

4- ({ (1R) - 3T ernetdnsel innd fooBtep A of Example 4, replacing 4-({( 1R)—3~(dimethylamincr)1)_-l-
[(phenylsui han%l$ﬂetﬁxJ&8{qP¥I§an]no - 3-ni trobenzenesul phonanni de by
4-{[(3R) - 3.(&}?%3’ ulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by 6-chloro-2-[2-
am no- 4- ( plpaayissitphpiaydy) 034 Winkaml 1e) 23 tHnb SRR&aZEnes i de.

El ement al s f:l_lrﬁtl)a!r?al s%ks y:} % C %H ngﬁ%wn&c%ﬁgﬁaétﬁgg%%ﬂgéﬂﬁﬁogﬁ7 29
5.56 Found°%de-89 3.99 6.92 5.24 20 Exanpl e 130: Sodi um
N-({(4aR)-3-[(4' -chloro-[1, 1" -bi phenyl ]-2-yl)nmethyl]-

2,3,4,4a, 5, 6- hexahydro-| H pyrazi no

[ 1, 2- 4] qui ¥leremalgrigionsalytiony| ) - 4- ({ (1R) - 3-

(di net hyl am no) - 1- [ (phepyl syl phanyl) meg byl ] propyl } am no) - 3-
nitrobenzenesulphonan?ﬁee %%ﬁg 06¥ ounégis obt ai ned starting froma
sol uti on ofaltHeedi s( hygibdchd.af i de)issal v.gescribed 25 in Exanple 20

and subjecting it to e ivalents of NaOH - 106 -
PHARI\/ACO.C%”('%L STUD\}%;;(%I\/I{%}JA %J ndu%géon of caspase activity in

vitro This study was carried out on three human tunour cell lines :
1 small-cell ang carcinonma, H146, 5 - 1 acute nyeloid | eukaem a, W;
11 xample Y24 : N~((4aS,R)-{3-[(4'-Chloro-[1,1'-biphenyl]-2-yl)methyl]-

10 2,3,4,4:1,5,6-hexahydr0-1H—pyrazino[I,Z—a]quinolin-S-yl}carbonyl)-4—(2-
phenoxyethyl)—4H—1,2,4-benz0thiadiazine-7—sulphonamide 1,1-dioxide trifluoroacetate

- The procedure is s 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.

15 Elemental microanalysis :
% C Y% H %N %S
Calculated 35.86 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—hexahydro—1H-

20 pyrazino[l,z-a]quinoﬁn-S-yl]carbonyl}-4-({(1R)-3—(dimethylamino)—l—
[(phenylsulphanyl)methyl]propyl}amino)—3-nitrobenzenesulphonamide hydrochloride

The procedure is as for Step A of Example 5, replacing 3-nitro-4-{[2-
(phenylsulphanyl)ethylJamino} benzenesulphonamide by 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3 -nitrobenzenesulphonamide.



| leukaema, RS4;11. The cell lines are cultured in an incubator at
37C in the presence of 5% CO2. The H146 and RS4;11 cells are
cultured in conplete RPM 1640 nedi um contai ning 10% foetal calf
serum 2 nmM of glutam ne, 50 units/m of penicillin, 50.tg/m of
streptomycin and 10 rnM to of Hepes buffer, pH = 7.4. The W4, 11
cells are cultured in -a simlar nmediu®suppl enented with GwW CSF at
5 ng/m. The cells are distributed onto 6-well plates and exposed to
the test conpounds for 6 hours. They are then harvested and | ysed

and the cagp agngalaﬁgzic} v;%tl%s is measured in the cell lysates. 15 This
enzymati c ™ arried out by neasuring the appearance of a

fluorigeni c cl eavagesprodugty ( Phanvmacisg) . The results show that the
conpounds t he inve n are pomerful apopt osi s i nducers,

eval uat ed f@é@url ngé%gsp%‘%ge 39%4etivi{Y in the three tunour I|ines
tested. Byromay of exagpbe, idwe compoungdsef Exanple 20 shows an
activity at 3Mof 22000 U 20 in the H146 cells, an activity at 0.1M
of 20000 RJ in the W4 ;11 cells and an activity at | Mof 23000 |U

S il el & s I B QRN AR 0 T

Exanpl e Ahexmdcml%pmemd[lsl-nlqhmwd-w}@rmmmhahﬁ&{[and exposed to
t he test hour The y is then
quanti fi egﬁgéﬁ’%% 0 o%etﬁ% e gsb§9zenteﬂgpeli\ﬂ g%h‘i.ﬁ’%h lgdde azolium 5

Assay (Cancer Res., 1987, 47 939-942). The results are expressed in
I C50 (conc&gtratl on ofgco Oéun% hat inhibits cell viability by

5009, and ‘SHEWEHUE 8% rc%b agipler, &enlapingthe epmpauad e?%pwﬁl@wsy
way of Exalgdompoth®oftiaspeatitd 4¢f Exanpl e 20 has an | C50 of 3.05x10-7M
on H146, 2.95x10-sMon W ;11 and 1.65x10"5M on R4 ; 11.

10 Elemental microanalysis :
CouC T wH %N 5g
Calculated 60.14 5.05 8.55 7.83

Found 5947 485 839 7.55
Example 127 : N—((4aS,R)-{3—[Z—Phenoxybenzyl]—2,3,4,4a,5,6-hexahydro—1H—

15 pyrazino[l ,2-a]quinolin-8-yl}carbonyl)-S-nitro~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-
20 (phenylsulphanyl)ethyl]amino} benzenesulphonamide.

Elemental microanalysis :

%C %H %N %S
Calculated 61.10 5.13 8.91 8.16
Found 6146 4.96  8.92 7.83




10 EXAMPLE C .:.Induction of caspase activity in vivo The capacity of
t he conpounds of the invention to activate caspase 3 is eval uated on
a xenotransplant nodel of H146 small-cell lung carcinoma cells.
5x106 H146 cells are transplanted sub-cutaneously into

i nununosuppressed mce (NOD SC D strain). 25 to 30 days after the
transplant, the test conmpounds are injlétted by the 15
intra-peritoneal route in a mxture of Tween 80/ water. Sixteen hours

after tredisamiple 128 t UTB(HaSIRS-$B$2-RhEnokPEAVA-20, A5 b hsefhyansli Hbe
caspase 3 actLvii; is,n@gs red in the _tunour Lésages. The results
obt ai ned $NEFRHLL-algun b‘ﬁ%‘éf Arrbogy DB rpirprodd ) SridimethWaming)d- of

i nduci ng 198 pBaryDntd mibb) ¥ishydRoctife 20 By way of

Exanpl e, e&%{hi@%ti gn oy:‘m mrellﬁr%}%oowygorypa?éé‘daﬁet h the control is
obtained for the conpound of Exanple 20 and the compound of Exanple
23. -108- Tl:gg(? ‘o § e i Vi ' ' J.=
activity of %Ae%l?%ggrl)soajﬁg}s&gé H{Bﬁe‘ﬁ )ﬁaﬁl@%nlt’ :r%acl gt%%éé%&gpg%%ﬂe%&%uf by
xenot § ans iresompeperbof yépaktios 42mal | -cel | | ung carcinoma cells. 5x106
H146 cells are transpl anted sub-cutaneously into i munosuppressed
mce (NOD 5 sCID strain). 25 to 30 days after the transplant, when
t he t unouElemessl hdgomedehed approxi mately 150 mB, the test
conpounds are injected intrasperjtoneally (in a mxture of Tween
80/ wat er) every day f%r 21’%@55.%#ﬁe ?V ur mass is nmeasured twice a
week fromCddtmedbnmenszerents.sf toegat mentz, The results obtai ned
denonstr at H%Eat t he coqpounds of the invention are capable of 10

i nduci ng KWaHHur regre§%10n5dﬁrin%3fhe5®%%iod of treatnent. By way of
Exanpl e, the conpound of Exanple 20 admi nistered in a dose of 100

ng/k? i nduces al nost conpl ete tunmour regression dining the period of
treatfrent Exampletasct  Aet{idadd)i3nigd #EhlpemBl'bipheayl-2afmethylhd,3etth, 56-

treat ment yexahydro-1H-pyrazino[1,2-a]quinolin-8-yljcarbonyl)-4-{[(3R)-3-amino-4-

" (phenylsulphanyh)butyl]amino}-3-nitrobenzenesulphonamide tristrifluoroacetate

The procedure is as for Example 20, replacing 4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide by  4-{[(3R)-3-

15 amino-4-(phenylsulphanyl)butyl]Jamino}-3-nitrobenzenesulphonamide.

Elemental microanalysis :
%C %H %N %S
Calculated 49.968 4.02 729 556
Found 4889 399 692 524

20 Example 130 : Sedium 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-

(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl}amine)-3-

nitrobenzenesulphonamide

This compound is obtained starting from a solution of the bis(hydrochloride) salt described
25 in Example 20 and subjecting it to three equivalents of NaOH.



EXAMPLE E : Platelet toxicity 15 BDFI nouse 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

i ncubation at 37C, 20 | of fluorescent balls (1036 balls / |) are
added to each sanple. Morphol ogical analysis by flow cytonetry makes
it possible to identify the platel ets 1@ad counting 200 fl uorescent
balls makes it possible to quantify the absolute nunber of platelets
per | of 20 blood analysed. In parallel, labelling with annexin V
FITC foll owed by analysis by cytonet y makes it possible to
determ ne the percentage of platelets in apoptosis. The conpounds of

the invention denonstrate ageQimAlcoRbaIehs! Lcity for

devel opnent for the indicafTﬁﬁTﬂ“Tﬂﬂﬂ%ﬂf‘f1%§g§%XANPLE F:

Phar maceuti cal conmposition : tablets 1000 tablets containing a dose
s . hloro-[1.]"'-biphenyl]-2-

‘,‘u%ﬁféf - 5 v%“és‘k , Eﬂo [1,2-a] quinolin-8-yl}
carbonyl)-4-({ (1R -3 - (dinethyl -

am no) - 1- [Thixwewmipl vedslcplra b srehiy hiREORWohAGEINGLs 3- ni trobenzene 5

sul phonam de bi.s( hydrochl ori de Example 20).. .............
...P ........ T }5&@ﬁ?¢4hmgP@P@P%@§Hl4dﬁi. . é g Weat starch

..... 5..........l.acutemyel.oidleukaemia.’MV4;11.’..........:....................
....................................... 20 g Maize starch

Stearate serum, 2 mM of glutamine, 50 units/ml of penicillin, 50 pg/ml of streptomycin and 10 mM

....10... ofHepesbuffer,pH=74.. 2 g 10 Silica

They are then harvested and lysed and the caspase activity is measured in the cell lysates.
15 This enzymatic measurement is carried out by measuring the appearance of a fluorigenic

cleavage product (Pharmacia).

The results show that the compounds of the invention are powerful apoptosis inducers,

evaluated by measuring caspase 3 activity in the three tumour lines tested.

By way of example, the compound of Example 20 shows an activity at 3uM of 22000 TU
20 in the H146 cells, an activity at 0.1uM of 20000 IU in the MV4 ;11 cells and an activity at

1uM 0f 23000 IU in the RS4 ;11 cells.



R2AN ()n N-)n" | X* . R3 wherein: 5+ Arepresents a 5, 6 or
7-renmbered aromatic or non-aromatic ring which may contain | or 2
hetero atoms sel ected from oxygen, sul phur and nitrogen, it being
possible for the latter to be substituted by a linear or branched
(Ck-C6)al kyl group, it being understood that the ring A so defined
cannot contain 2 sul phur atoms or 2 oKygen atons and that one of the
ring nmenbers may be a C=O group, 1U + n and n', which may bg
identical or different, represent 0, 1 or 2, where 0 < n +n' < 4, +
R3 represep N aryl heteroaryl group, + X represents a linear or
branched y etk - Hg from1l to 6 carbon atons, one or
two of which carbon atons may be replacedﬂgy an oxygen atom gr 15

cycl oal kyl Eqes r Ly; ro

O oUp. By e g U o AL B 85 BB sk 2t om
and t he ot hrcelle prealisiniyutechonteymiapplatts drairexpbsad ¢d 1he test RSnpotb@2B648 Fdurs.,

wherein @ The cell viability is then quantified by a colorimetric assay, the Microculture Tetrazolium
5 Assay (Cancer Res., 1987, 47, 939-942).

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 ICsy of 3.05x10"M on H146,
2.95x10°M on MV4 ;11 and 1.65x10®M on RS4 ;11.

10 - 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
15 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.
20 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.



5 - Yrepresents a C=0 or CH2 group, - R5 represents a hydrogen atom
i ne whi ch case R6 represents a hydrogen atomor a -NR/R 7 or
-CH2-NR7R 7 group wherein each of R7 and R 7, which nay be identical
or different, independently of the other represents a hydrogen atom
or-a linear or branched (Cl-C6)al kyl group substituted by one or
nore aryl, heteroaryl, 10 aryl oxy, hetl@8earyl oxy, arylthio,

het eroaryl t hi o, heterocycloal kyl or NRIOR 10 groups wherein : * RO
and R 10, which nmay be identical or different, are sel ecteﬁ Lrom
hydr ogen, brapched (Cl,-C6)al kyl, |inear or branche
(%I-Cg)alli*\?ﬁﬁ{alf]gﬁ JWIS mR O and R 10 form a
saturated or unsaturat ed cyclic or bicyclic group which may be

substituted by a hetero atom sel ected from oxygen, nitrogen and

sul phur, it B’étr HEUR destipoef tthiatcomneunss abr oqunﬁenrxsngvmwensha
TRy T €Pr eS@RbisfiastBUR FIOG sHRY.oOPIAH D as indicated in the
definition ofrasheterocyc | oal S&g élgvélﬁg %HII’BML@%S or R5 and R6 form
with the txe0CcHI#omellst @ﬁéracmlmdr@btmammyanmmmo@mpp&?md mroﬁ r(iglOE:
ring gont n o] r r one,.nj trog om o C i ng
n thE polDl Gars b ol P F e PRl R il B kot eehed
addi ti on tappiokisnaly il Hymm’ athe test C&)nfpumidﬁafe mjebwecbgﬁﬁ-;ﬁhﬂﬂbzﬂlydhpi mextpedf

group, the.rin i ne tituted .an pup as

defi ned aﬁr&’/egn %Qévafe%?ﬁ’ewegarye@%ﬂggayébﬁéﬁ BEan ‘3? s B‘Faséﬂ;? e apgeek from
S02- Rq, | itheammencbhanohaehtftdt- C6) - al kyl or |inear or br anched
(C-Co6)al koxy group, wherein R8 may have any of the values of R7 as
defined above, - R9 represents an am no group or a linear or branched
(Cl - C6) al kil 1gsuty RobRfRtddOMhdn¥irars W tthd UbBFowRMs QPO invERES DRl QG of

ato ITB -112-
inducing tumour regression during the period of treatment.

By way of Example, the compound of Example 20 administered in a dose of 100 mg/kg
“induces almost complete tumour regression during the period of treatment, the effect

persisting at least 40 days after the end of treatment.

EXAMPLE E : Platelet toxicity

15 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 pl of
20 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.



it being understood that : - "aryl" is understood to nean a phenyl,
napht hyl or bi phenyl group, - "heteroaryl"” is understood to nean any
nmono- or bi-cyclic group having at | east one aromatic noiety and
containing fromb5 to 10 ring nmenbers and which nmay contain 5 froml
to 3 hetero atons sel ected from oxygen, sul phur and nitrogen, such as
t he groups furan, thiophene, pyrrole-1D9 dazoline, pyridine,
qui nol i ne, isoquinoline, chroman, indole, benzothi ophene,

benzof ur aEXAVPLF 7 Bhaou:etticil domdpasitiinydblets | , 4- benzodi oxi ne,

"het erocycl oal kyl " is understood to nean any nono- or bi-cyclic
non-aromatic 10 group containing from4 to 10 ring nmenbers and which

may cont ai100d sl dontahink a dv8d ST An@SNIE((F&R) B0t LLhbFPM EXEeR]-2Ul phur

and nitrogen, | " is understood to nean any nono- or

- "cycl oal ky ! nmea
bi - cyclic Yﬁmﬂa}]&%ﬂaﬂ@érlﬁaﬁlyd&h@:&m@mg[lﬂr@ﬁmomw@caﬁbﬁ@llh’éﬁ{iék)sé—
it being e nfiqh. it 210 _and
cycloalkypggégﬁtgnggﬁJé@?ﬁggwaggﬂﬁgﬁﬁggg%%%%F%%?gg§%§&¥?%ﬁ¥a to 3
groups sekdphagnfigedrs(hydiechlorsie) Gixampla@d).( CL-.C6).ak-kyl.....opti.enal |y 5 g
substi t ut ydroxy or am no group, linear or branched
(Cl- C5) al %@?S&ﬁgdroxy,carboxy,forrryl,nltro,cyano,amhc‘), lZIZOn%ar
or branchdhipaitarblal..o-.(.Cl-.C8).al.kyl.,.....al.koxycar.bonyl...and. hal.ogen at0ogs,
"aryl ene" %heteroarylene" and "cycl oal kyl ene” are understood to
mean, 20 FEEFectivelryan-arytheteroaryt-orcyctoalkytgroup 458
defined abmggesiimsesdrd.....nstead..of..a.carhon. at.om.of. the. alkylengg
chain, its. enantionmers and di astereoi soners, and addition salts
t her &bf wiiHeapharmaceuttcaltyaccept-abl-e-act-d-or-base: 2+ Congodind
of formul ayHkysepResiviget.0. claim.l wherein Y represents a C=O group,
its 25 enantioners and di astereoi sonmers and addition salts thereo
with a pharmaceutically acceptable acid or base.




- 113 3- Conpound of fornmula (1) according to claim1l wherein n and
n« represent 1, its enantioners and diastereoi soners and addition
salts thereof with a pharmaceutically acceptable acid or base. 4-
Compound of formula (1) according to claim1 wherein R4 represents a
Ne2 or S02-CF3 5 group, its enantioners and di astereoi soners and
addition salts thereof with a pharmadéHUtically acceptable acid or
base. 5- Conpound of formula (1) according to claim1l wherein X-R3
represents a ([1,1 - biphenyl]-2-yl)methyl group optionally
substituted by one or nore groups s from hal ogen, cyano,

am no, arninonethyl and trifluorone .—1ts enantiomers and 10

di astereoi soners and addition salts thereof with a pharmaceutically
accept abl cid or ase - Compound of forrmula (1) according to
claiml mﬁé&%@ﬂmﬁg‘ﬁg ‘s a hydrogen atom its enantioners and
di astereoi soners and addition salts thereof with a pharmaceutically
acceptabl e acid or base. 15 7- Conpound of fornula (1) according to
claiml1 wherein R7 represents the 1-@N,N—
dinethylanino)-4-(pheny|su|phaQ%l) but an-3-yl group, its enantioners
and diastereoi soners and additi 5 s thereof with a

phar maceutical ly acceptable acid ol se. S- Conmpound of fornula (1)
according to claim1 wherein Rr pep ents a 1-(NRoR ro)-4- 20
(phenyl sul phanyl) - butan-3-yl grgup, H o and Riyo being such that they
forma saturated or unsaturateg c@cé&c or bicyclic group, optionally
substituted by a hetero atom selecte :;%on1 oxygen, nitrogen and

sul phur, its enantionmers and di ast ¢reoi soners and addition salts
thereof with a pharmaceutically acegptabhe acid or base. 9- Conpound
of formula (1) according to claim1 wherein R 7 represents a hydrogen
atom 25 its enantioners and dlaste580|soners and addition salts

thereof with a pharnaceutically R
: 3
wherein :
5 ¢ 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;-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,

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

4,
¢ Rj 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

15 cycloalkylene group, an arylene group,Aa heteroarylene group or SO, group,



acceptabl e acid or base. - 114 - LO Conpounds of formula (1) which
are :

N-({(4aR)-3-[(4' -chloro-[|,|"'-biphenyl]-2-yl)nethyl]-2, 3,4, 4a,5, 6-hex
ahydro-111-

pyrazi no[ 1, 2- a] qui nol i n-8-yl }carbonyl)-4-({(1R)-3-(di net hyl am no) - 1- [
(phenyl - sul phanyl ) net hyl ] propyl } antAbY)= 3-ni t r obenzenesul phonan de,
5 l\l—({(IOaa)-Z-[(4'-chIOro- '

[I,1"-Dbi phemyl Jongofithpmetuipy R} ad B, @presehs 4 Il dger atopdang-the other represents a
pyr a2| noj 1, 2-aj i ndoI THX‘H rbonyl)-4-(((1R)-3-(dinethyl am no)- 1-

[ (phenyl sul pha ? r ne? @opyl } am no) - 3-nitrobenzenesul phonam de,
N-({(10ap)-2-[(4'-chloro-[1,1"-bi phenyl]-2-y1l)Rethyl]-1, 2, 3, 4, 10, 10a-
hexahydr o-

pyrazi no[ 1, 2-a] i ndol - 8-yl }car -
enyl - 10 sul phanyl ) et hyl ] pro ‘gﬁ? nﬁﬁ@)
N-({ (I Gaa)-2-{(4'-chloro-[1,1"-biphenyl
1Ca- hexahydro- pyrazino[l, 2-a] R,

i ndol - 8-yl } car bonyl ) - 4- ({(1R) 3-(4- rmrphollnyl) 1-[ (phenyl -
sul phanyl )v\metehyj ] propyl } am no) - 3- ni t r obenzenesul phonam de,
rl\ll-eg(({agl Oaa) - g(reﬁr%pensacl(}brCHzg henyl ]-2-yl)nmethyl]-1, 2, 3,4, 10, 10a-
hydr opyr azi no[ kﬁi)epae]sexﬁﬁlwhyaﬂogeh}a&ﬁﬂi bxo.mubl) ca@.cR{(ej:R)aerﬂsa(kﬂydrrageplammmd )-1

- henyl sul phanyl ) net
[(HPfI wor omet. ﬁvﬁg%%l%h%rﬁgﬁz R ”%%owa? fif Ry and R%, which may be
N-[ ((4aR) - 3- { [ Zrhticat bt ofRRAENYdeperRichtiHbNMBE t¥ler kepgasehtd Bayivgdn Yoln®t Dy

- (di net hyl am no) - 1-[ (ph
roBenzenesylphonani de,
cyl)methyl -1, 2, 3, 4, 10,

| }- .
(2,1:%) 4, 4? 5, 6- hB&%WHP’@nF}FI%(]r Sorhs] arope syhstitvied| Byeus-of s AR Mteroanyl ¢
4- 20 b fRyla | sl X 1
ar ni ng) 3- tr| g(rjtl)lrbr%%ghglﬂéxy[s &F}Eﬁyﬁgbgdg?emh%)sfd&%ﬁ%&%ﬁkgp%} NR10R 0
EI—H(lOa( 3) 2 foges(wheedit or ophenyl ) - 5, 5- di met hyl - 1- cycl ohexen- 1-yl ] net
1?/2 3, 4, 10, 10a- hexaf%}‘ﬁra%%yl{r ¥zi'h Thln?yalfe iden Bfica_ orlﬁlgfgrre%tbnaﬁf ]Selﬁdﬁ %
3- (4- norphol i niybijogerd Hink4rph éingtiched (Shahydlfyieideyd rpsrapfibd (Ci-Celalkoxy, aryl
a

m no) - 3- [(trlfalnggromst yl) -

eteroaryl,’or

15 * Rip and R’g form a saturated 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,

20 or Rs and R¢ 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,

25 - Ry represents a halogen atom or an NO,, Rg, SO;-Ry, linear or branched (Cs-Cg)-
alkyl or linear or branched (C;-Cg)alkoxy group, wherein Rg may have any of the
values of Ry as defined above,

- Rg represents an amino group or a linear or branched (C;-Cg)alkyl group optionally

substituted by one or more halogen atoms,



25 sul phonyl ] benzenesul phonam de,

N+ ((4aR) - 3-{[4- (4-chl orophenyl )-3-pyridyl]nmethyl }-2, 3,4, 4a,5, 6-hexah
ydro-1 H . .
pyrazino[ 1, 2-a] qui nol i n-8-yl) carbonyl ] - 4- ({ (1R) - 2- (di net hyl am no) - 1-

[ (phenyl sul phanyl ) met hyl ] et hyl } am no) - 3-ni t robenzenesul phonam de,
N-({(4aR)-3-[(4-am no-4'-chloro-[1, 1'--1b2phenyl ] -2-yl ) et hyl ] - 2, 3, 4, 4a
,5,6- 30

hexahydr o- | H pyrazi no[ 1, 2- a] qui nol i n- 8-yl } car bony: % 4- ({(1R) - 3-

(di met hyl ayrthr.o) - 1- enyl sul phanyl ) met hyl ] pr opy

ani no) - 3- 1 ‘?‘l%‘@gq?é{?ég EZ sul phonami de, _

N-[ ((4aR) - 3-{ [ 4ar{ia g aBBiddY ko méarr £5HeAYIOndphiblyl mha_imﬁﬁxgrdup?- y1] et hyl } -
2,3, 4, 4a, 5, 6- hexahydro- 1H pyrazi no[ 1, 2- a] qui nol in- 8-yl ) car bonyl ] - 4- ({
(1R)-3- (di met hydtehiHb)s dndeisird iy msw prangro) pehitpyslicaramhaving at least one
ami no) - 3- ni t r 0RRYAEE ARvety ML ABANANHIS 5ol 1% glj;';k fs'ﬁ%?’ hich i
N-[((4aR)-3-{[3" -fl uorclje-i' -chloro-T1,1"- bi phe%é‘? -b%-y Wet%yrp?zﬁqn?,n}l,
4a, 5, B- from 1 to 3 hetero atoms selected from oxygen, sulphur and nitrogen, such as the

hexahydro-| Hp ' e [ in-8-vl)carbaon l}n]e 4-({(1R).-3-. .

(di met hyl am no%’ﬁ15 % ?L %hén@foglﬁ%%hgﬁ%?]fh%“ﬁ% IB?’opﬁSr/’?ﬁ > qmg&gne’ isoquinoline,
am no) - 3- ni t r oblenmenendslel Hnosthiophime, Bdhzofuran, 1,3-benzodioxole and 2,3-dihydro-
N;f[((54gR) -3-{[4}'4-_&%&11}(I)Xlil&ronet hyl)-[1,!1"-biphenyl]-2-yl]lnmethyl}-2,3,4
) a1 ) - ’ >

hexahydr o- | H- pyliesstbeye]ohliat ags quridsGlood -t8-idah Catiyb@yd- | ordi (b lidRhoRaromatic

i ' -1- | ph | Yet byl ] propyl } amno)-3 -
E"d![ FE%Q%'ZZ'E‘G gal)gﬁl'.}a E‘f’g hﬁ%ygl ol{nel t%nlyO r)mg mer)r/xbgr:? an %/vh}ch may co)ntain from 1 to 3

EF ([j( ( 4;’3152 - fé{ [ Retefela@dind sbickted PRSI, kulgntlah@BiRY¥dA - 2, 3, 4, 4@, 5, 6- hexa
ro-
pir azi n6[ 1, 2- a] GGloakyl"nis gidersiead e mydan -2y (mqreR)or di-cxiiligatonyarematiengipur -

phenyl sul pha : ] - 3-ni t robenzenesul phonani de,
[Nf({(4aR) -3-] 2?%Af%@%§§¥oﬁfog>%ﬁ%%%%nzyl 1-2,3,4,4a,5, 6- hexahydro-1

pyrazi nol i) AVGRR el e Sary], hERT RN derdhy (bl o T8l v A Nk 4

15 to be substituted by from 1 to 3 groups selected from linear or branched (C;-Cg)alkyl

optionally substituted by a hydroxy or amino group, linear or branched (C;-Cg)alkoxy,
hydroxy, carboxy, formyl, nitro, cyano, amino, linear or branched polyhalo-(C;-Cg)alkyl,

alkoxycarbonyl and halogen atoms,

- arylene", "heteroarylene" and "cycloalkylene" are understood to mean,
20 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=O group, its
25 enantiomers and diastereoisomers and addition salts thereof with a pharmaceutically

acceptable acid or base.



[ (phenyl sul phanyl ) met hyl ] propyl } ai ni no)-3-nitrobenzenesul phonam de,
20:

N-({(4aR)-3-[(4' -chloro-[|, 1" -bi phenyl]-2-yl)nmethyl]-2, 3,4, 4a,5, 6-hex
ahydro- | H _

pyrazi no[ 1, 2- a] qui nol i n- 8-yl } carbonyl) - 4- ({ (1R) - 3- (4- nor phol i nyl ) - 1-

[ (phenyl sul phanyl ) net hyl ] propyl} am nd}33-nitrobenzenesul phonam de,
N-({(4aR)-3-[(4' -chloro-[1, 1" -bi phenyl]-2-yl)nethyl]-2, 3,4, 4a,5, 6-hex
ahydro- | H3- Compound of formula (I) according to claim 1 wherein n and n’ rJ;epln_asen’cl 1, Iits
pyrazi Nol £ h @ 004 B b SAL PO L didord SRS of 4ol %hgrnl';arclzgutzc-allgr
[ (phenyl subqdpaiblel acidedriyde] propyl } am no) - 3-[ (tri fl uoromet hyl ) sul phonyl ]
- benzenesul phonam de,

N-(1(4aR)-3-[(4' -chloro-[1, 1" -bi phenyl]-2-yl)nmethyl]-2,3,4,4a,5, 6-hex
ahydr o- | H4. Compound of formula (T) according to claim 1 wherei ts a N SO,-CF
pyrazino[ T, 2-a .qllﬁ nol i n- 8(yq }car{ bgn?/f) méll (“{ (e’:[ﬁ% lsff,?efﬁe-ser?es‘[%y% - prper az
inyl)31- group, 1iis enantiomers and diastereoisomers and addition salts thereof ‘with a

[ (phenyl s : L0) - 3- ni t robenzenesul phonam de, 30
N ({(4aR &% @‘%ﬂf%ﬂiﬁé%‘% ?ﬁﬁm%%%&nyl ]-2-yl)methyl]-2, 3,4, 4a,5, 6-hex
ahydro-| H

i - i i-N- 83 b 1) - 4-. I R) - 3- (J-pi idyl)-1-
[ bheny! sor GRARGHAEE I BhIRSoRaR 1b) it by Wikstlors-ShcBariin b H:
-116- biphenyl]-2-yl)methyl group optionally substituted by one or more groups selected from

- 13- (. - '-bi l]1-2-yl)methyl]-2, 3,4, 4a,5, 6-hex
al\_lhgl‘({jg g?‘ﬁ_lhg’logné} c?ar}llo?r :?m %,’ 1am£{)££‘tﬁ91y a]nd tr)llﬂt)lorometgyll its enantiomers and

pyr azé no|[ HiadtefthGyingR)! dvd- SditlchCard aydor witd £ (phRmadedtcamy Eéééhéaglie Nyt od-
[ (phenyl s%I phanyl ) net hyl ] propyl} am no) - 3-nitrobenzenesul phonam de,
N-({(4aR) °8®[ (4' -chloro-[1, 1" -bi phenyl ]-2-yI)methyl]-2, 3, 4, 4a, 5, 6- hex
ahydro-IH 5 _ v
pyrazino[ 1, 2-a] qui nol i n- 8-yl } car bonyl ) -4- ({(1R) - 3- (3, 6-di hydro- 1( 2H) -
pyridyl) - $- Compound of formula &) ac'cordmg- to claim 1 '\f{fh'erem Rs represents a hydroge_:n atom,

[ (phenyl syl pl %Lr)eﬁg]eﬁrmy él%ﬁf?éf@&y(llﬁe?%@&) A&d%ﬁ(gll Earlt(s) Qﬁquo \%%“L%ﬁgn%%@%u%%auy
N-({(4aR)-3-[ (4" -chloro-[1,

| ' - bi phenygédepi@blglayidmebirgl | - 2, 3, 4, 4a, 5, 6- hexahydr o- 1H

pyrazino[ 1, 2-a] qui nol i n- 8-yl } carbonyl)-4-({(IR)-3-(1-azepanyl)-1-[(ph
enyl - sul phanyl ) net hyl ] propyl } amhio)-3-nitrobenzenesul phonam de, 10
N-(f1s 7- Compound of formula (I) according to claim 1 wherein R; represents the 1-(V,N-

- 3. ' = -2-vl hyl -2, 3, 4, 4a, 5, 6- hexahyd
l(’g?ﬂ-l- 3-1 giié}nethngugirng)l—l@ﬂenylgﬁlﬁk]a%y —lb]lta2—3¥y1) msérmgp,] its enantiomers an

pyr azi no[ &agtebYbing@| dndl- Riditloh Card enrydor vt & (phRhadaftchR 2RkpasieZaR 6YC

| o-
base.

8- Compound of formula (I) according to claim 1 wherein Ry represents a 1-(NR; R ’10)-4-
20 (phenylsulphanyl)-butan-3-yl group, Ry and R’jo 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,
25 its enantiomers and diastereoisomers and addition salts thereof with a pharmaceutically

acceptable acid or base.



[3.1.0] hex-3-yl)-1-[(phenyl sul phanyl ) net hyl ] propyl } an no) - 3- ni t r obenz
ene- sul phonam de, and addition salts thereof with a pharmaceutically
acceptabl e acid or base. 15 11- Conpound of fornmula (1) according to
claiml whichis N({(4aR)-3-[(4'-chloro-[I,]I _

hisphenyl ] - 2-yl ) et hyl ] - 2, 3, 4, 4a, 5, 6- hexahydr o- 1H pyr azi no[
1,2-alquinolin-8-yl} - carbonyl)-4-(f{114- _

(1R) - 3- (di rnet hyl am no) - 1- [ (phenyl sul phanyl ) net hyl ] propyl } am no) - 3-
nit robenzenesul phonam de, and addition salts thereof with a

h bl or base. 20 12- Conpound of forrrula
?l?rgggglrjgpcé Bods ohfofn e<18P?’%1‘g‘ai‘\i({(4aR) 3-[(4 -chloro-[I,

bi phelnyl ] 82 Y 1)\nﬁ(4mgl3n{?di -c@ofb—ﬁai ﬁnpﬁe 91?1%& ?rl H;Ai?é’ar %h%h{/drév 1%’ aJ
ul nol I n- - carnpo

q[ (phenyl sul phawzlyﬁ@twﬂfwl@p% }parawh)o‘;-({ilk) 3- (3/ methylamm(;)) 1f{(1;heny1— |

(1) accor i ng. To e o ey I R A R R 0 % 7T

chlord-[1, | "« bNoH{Elpi}2-A4y¢hlored hy'HiplRn@l]-2- Wanddhye}- hes atipdioa-hktdhpyoazi n

2- I
SI[}1 caﬂ)gﬁlylni) hg}f‘ %L(‘(i[li)z %1“‘(’81 Hrt ﬁar})%\lﬁﬁl)n%f{qm[% (lesbyeniehdny | ) ret hyl ] p
ropyl } ani no) - 3f(phénytsepanzdnesiyl jphppd shihe)-3-hitfobedznespB6@HHdd, 0r t he
characterised in that there

e P ised as o N REPRaldrioro gL Tt 20 et 5 ¢ porangdo- Oy
tCIr | S\;/\A; Ie Ir g l 2 , Zt g%a%fﬁo [d gt&] ﬂﬂ@wﬁ 9r} catr%ﬂmtzﬁ( « ilf)) ﬁ@dm@\iglﬁﬁﬂ{o? 23§ fhenyd f used
sulphanyl)methyl]propyl} ammo) 3-n1trobenzenesulphonam1de
¢ N-({(10aq)-2-[(4"-chloro-[1,1'-biphenyl]-2-yD)methyl]-1,2,3,4,10,10a-hexahydro-
- pyrazino[1,2-a]indol-8-yl} carbonyl)-4-({(1R)-3-(4-morpholinyl)-1-[(phenyl-
sulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide,
s N-({(10a0)-2-[(4-chloro-[1,1"-biphenyl]-2-yhmethyl]-1,2,3 4,10,10a-hexa-

15 hydropyrazino[1,2-a]indol-8-yl} carbonyl)-4-({(1R)-3-(4-morpholinyl)-1-
[(phenylsulphanyl)methyl}propyl} amino)-3-[(trifluoromethyl)sulphonyl]benzene-
sulphonamide, '

¢ N-[((4aR)-3-{[2-(4-chlorophenyl)-5,5-dimethyl-1-cyclohexen-1-yljmethyl} -
2,3.4,4a,5,6-hexahydro-1H-pyrazino[1,2-a]quinolin-8-yl)carbonyl]-4-({(1R)-3-(4-

20 morpholinyl)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-[(trifluoromethyl)-
sulphonyl]benzenesulphonamide,

° 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)-

25 sulphonyl]benzenesulphonamide,

¢ N-[((4aR)-3-{[4-(4-chlorophenyl)-3-pyridyl]methyl}-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,

e N-({(4aR)-3- [(4—amin0;4'~chloro- [1,1'-biphenyl]-2-y)methyl]-2,3,4,4a,5,6-

30 hexahydro-1H-pyrazino[1,2-a]quinolin-8-y1} carbonyl)-4-({(1R)-3-
(dimethylamino)-1-[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzene-



N)n.N° R3 wherein A, X, n, n" and R3 are as defined for formul a
(1), the -Y-O group being attached in the a or b position of the
tricyclic systemso defined, which conmpound of fornmula (Il1l) is
condensed in a basic nediumin the presence or 10 absence of a
coupling agent with a conmpound of fornmula (V) : \ O HN- ~ (V) SO2
R4 wherein R4 is as defined for formila (1), to obtain a conpound of
formula (VI) : \ d Cy" -~NH (VI) 2 R4 15 wherein Cy, Y and R4 are as
def i ned her ei nhdplemamidshi ch is condensed with a conpound of fornula

HNR7R 7 where 7ae f I t ield
compound of r'f g&n‘ﬁf‘ﬁ ? Ay rob’ée?tfyrl) ﬂ]cg#”m'ﬁge%{fp f}hﬂ-&' @Hl%%fﬁng )c/):‘ =a
formula (1) : 23485 6-he7$daﬁydr6-yHYpymuﬁ@ Q%ﬂ@ﬂnolﬁ-saylycarb&hﬂqat(m(@y 3-Y

R4, R7 and R 7 are_as defined hereinbefore purified
according to a dé‘%i‘ﬁ'%lﬁ{“i‘lt?hér[@@bﬂ?‘g?}}aéﬁ])rf’@éﬂ}ﬂf%ﬂl’é}an%‘i’)@r‘imf‘rgbenzene‘
5 sulphonamide trihydrochloride,

e N-[((4aR)-3-{[3’-fluoro-4'-chloro-[1,1'-biphenyl]-2-ylimethyl}-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,

10 e N-[((4aR)-3-{[4'-(trifluoromethyl)-[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,

e N-[((4aR)-3-{[4'-cyano-[1,1"-biphenyl]-2-yl]methyl}-2,3,4,4a,5,6-hexahydro-1H-

15 ' pyrazino[1,2-alquinolin-8-yl)carbonyl]-4-({(1R)-3-(dimethylamino)-1-
[(phenylsulphanyl)methyllpropyl} amino)-3-nitrobenzenesulphonamide,

e N-({(4aR)-3-[2-(1,3-benzodioxol-5-yl)benzyl]-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,

20 e N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-yD)methyl]-2,3,4,4a,5,6-hexahydro-1H-
pyrazino[1,2-alquinolin-8-y1} carbonyl)-4-({(1R)-3-(4-morpholinyl)-1-
[(phenylsulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide,

e 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-

25 [(phenylsulphanyl)methyl]propyl} amino)-3-[(trifluoromethyl)sulphonyl}-
benzenesulphonamide,

e N-({(4aR)-3-[(4'-chloro-[1,1'-biphenyl]-2-yD)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,

30 o 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} carbony1)-4-({(1R)-3-(1-piperidyl)-1-
[(phenylsulphanyl)methyl]propyl}amino)-3-nitrobenzenesulphonamide,



converted, if desired, into addition salts thereof with a
pharmaceutically acceptable acid or 5 base and which is optionally
separated into its isoners according to a conventional separation
techni que. 15- Process for the preparation of a conpound of fornula
(1), characterised in that there is used as starting material a
conpound of formula (111') Cy OH (i')y11@-wherein Y is as defined for
formula (1) and Cy represents a fosed tricyclic systemof fornula
]gl v)f: b | a ,(A N\o{(ﬁmﬁqm sehiercefiil’ -&phéhyljR&yl)metaﬂqu 4, a{]g@ﬁs;(aﬁ@drbneﬂ
or formula (I t.he att e in the a or
position of th@‘ia?lflﬁ[;)c% ‘i’]@“‘?&é‘f'grﬂg -%-é@?&ﬁwwdw sund of
formula (I11") [(pBergfa ety 1 Rrdp@B b@indRdinitPete fizeh Q1 Bﬁéﬁa&e of a
coupl i ng agent [Q\%l trﬁﬁa@?g{w}gﬁm r d?»?%r mul a SVI 1) fm HZN~ |

(V11 Os0p R A-AH&-8il - Relorer, Lrhiphee o o i @he?fabydrgﬂéf-
ggz:or %:Ilonél '?l)daaconvenf |%ﬁ&%0ﬁrp§ @F%tblg"g})r’?'ﬂg{éﬁ@ e Q%X?%Lléy)e&ndﬂ) I-
converted, if &Lehmyédlphmm)lﬁd;ldﬂ]@r@m}smwmhtefoenﬁenwutﬁhomwde,

s 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 ;azepanyl)-l—[(phenyl-
sulphanyl)methyl]propyl} amino)-3-nitrobenzenesulphonamide,

10 ¢ 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-y1} carbonyl)-4-({(1R)-3-((1R,55)-3-azabicyclo-
[3.1.0]hex-3-yl)-1-[(phenylsulphanyl)methyl]propyl } amino)-3-nitrobenzene-
sulphonamide,

and addition salts thereof with a pharmaceutically acceptable acid or base.

15 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-1 H-pyrazinof1,2-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.

20 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-yl1} -
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'-
25 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.



5 pharmaceutically acceptable acid or base and which is optionally
separated into its isonmers according to a conventional separation
techni que. 16- Pharmaceutical conposition conprising a conpound of
formula (1) according to any one of clains 1 to 13 or an addition
satt thereof with a pharmaceutically acceptable acid or base in
conbi nation with one or nore pharnaceutliiecal | y acceptabl e exci pi ents.
10 17- Pharmaceutical conposition according to claim16 for use in
t he manuf adt Bragessffor thre gicpamtnt sf acongioand pdiimatilh (1) Agd@nic®riseli8n that there is
Pharnaceuthg %ﬁg§55|t n accowggg% to claim16 for use in the
manuf act ur€ot® * E”mF@P P} T eat nent of cancers. 19-
Phar maceuti cal conposition accorq/ng'to cl ai 6 for use in the
manuf acture of 15 nedi canents €or use(nn th reat ment of cancers of
t he bl adder, brain, breast and uterus, chronic |ynphoid |eukaen as,
cancers of the colon oesophagus and Ilver | ynphobl astic
| eukaeni agvheren Y éuhs Aefingdrfn farmmland) amd Gastepivednisgn drsed haenbp aydtée of
myel mas, %¥%ﬁg .cancers, non-small-cell lung cancers, prostate
cancers an I <cell lung cancers. 20- Conbi nation of a conpound
of formula (I) according to any one of iglains 1 to 13 with 20 an
anti-cancer agent selected from gengt oxi¢ _agents, nitotic poisons,
anti-netabolites, proteasone inhibi And ki nase inhibitors. -120-
21- Use of a conbination according t m 20 in the manufacture of
medi canents for use in the treat cancers. 22- Use of a
conpound of fornaula (1) according ta ahy one offvglains | to 13 in
the manufacture of a nedi canment N [ i
radi ot herapy in the treatnent of
to claiml or claim 10, substantlalg rein described with
reference to any exanpl e thereof. - ess according to any one
of claims 14 or 15, substantially as hefein described

X

23- A conpound accordi ng

)as

~p

R,
wherein A, X, n, n’ and Rj are as defined for formula (I), the -Y-Cl group being attached in
the a or b position of the tricyclic system so defined,

which compound of formula (III) is condensed in a basic medium in the presence or

10 absence of a coupling agent with a compound of formula (V) :
Cl
H,N.__ V)

wherein Ry is as defined for formula (),

to obtain a compound of formula (VI) :

cl
Cy-_ _NH /Q/
Y~ Tso, R,

15 wherein Cy, Y and Ry 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) :



with reference to any exanple thereof. 25- A pharmaceuti cal _
conposi tion according to claim16, substantially as herein described
with reference to any exanple thereof. 26- A conbination according to
claim 20, substantially as herein described with reference to any
exanpl e thereof. 27- A use according to any one of clainms 21 or 22,
substantially as herein described wi thll8reference to any exanple

t her eof .
NR7R'7
2 R,

wherein Cy, Y, R4, Ry 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

5 base and which is optionally separated into its isomers according to a conventional

separation technique.

15- Process for the preparation of a compound of formula (I), characterised in that there is

used as starting material a compound of formula (III°) :

Y ,
cy” Som T

10 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 (I), the -Y-OH group being attached
in the a or b position of the tricyclic system so defined,
15 which compound of formula (III’) is condensed in a basic medium in the presence of a

coupling agent with a compound of formula (VII) :



10

15

20

wherein R4, Rs and Ry 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, eesophagus 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 the
manufacture of a medicament for use in combination with radiotherapy in the treatment of

cancers.

23- A compound according to claim 1 or claim 10, substantially as herein described with

reference to any example thereof.

24- A process according to any one of claims 14 or 15, substantially as herein described

with reference to any example thereof.

25- A pharmaceutical composition according to claim 16, substantially as herein described

with reference to any example thereof.

26- A combination according to claim 20, substantially as herein described with reference

to any example thereof.

27- A use according to any one of claims 21 or 22, substantially as herein described with

reference to any example thereof.



