-1- NOVAL TRI CYCLI C AZEPI NE DERI VATI VES, METHOD FOR PRODUCTI ON THERECF AND
PHARVACEUTI CAL COMPOSI TI ONS COVPRI SI NG THE SAME The present invention
relates to new tricyclic azepi ne conpounds, to a process for their
preparation, to pharnmaceutical conpositions containing themand also to the
use thereof as anti-cancer agents. 5 Anti-cancer therapeutic requirenents
call for the constant devel opnent of mdw anti - t unour agents with the aim
of obtaining nedi canents that are sinultaneously nore active and better

tol erat ed.JiRsRSVUNE AZBEINEDEHIVANIGES APRISHIEOR PROBBCTIBN HERELEARD NEW
they have Val uabl @ paiRMACEUTIML dEMIRSSITIORS COPRIBINHAL'S ARIBYI Ng @ cl osel y

rel ated structure have been described in the literature, especially

am no- di hydr o- di benzot hi azepi ne conpounds in the field of psychoneurotic
di sorders (patent specification FR 2 104 728),

di hydr o- pyri dobenzot hi adi azepi ne conpounds as psychotropi c agents (patent
speci f i CHid presédd iBvenfidn @&i8fes an dewntiicydlicadzepiné paimpotndspec b fpracasd fom thiér 94
17075), di hydro-pyrj dobenzodi azepi ne and di hydro-di pyrido_ 15 di.azepi ne
conpoundEeBRratigT, 14 PhamacEplgmAOSIEns FnsnigH domparsl A (G It AE5OE3D 974

and  EP Q393c4064kntsand am no-di hydr o- di benzoazepi ne conpounds as
anti-convul sive agents (Eur. J. Med. Chem 1988, 23 (5), 473-6; J. Pharm
Pharmacol . 1969, 21 (8), 520-530). Finally, other aryl-pyrido-di azepi ne

and_t hi odi azepi_.ne conmpounds. of cl o rel ate st.ruct ure. have been

dost | beanGEaR BeFRTR% Rafutpafs Sty SoRNER AT P PR B ™o 1o
(2,3), 148ntt2dith Bheo@ing of MBehinifd @Bdidadichits th@O&e shnlltahouslyBdorb actlve Madl.
Chem 1991, 34 (7), 2231-41; and Farmaco, Ed. Scientifica 1985, 40 (6),
391- 403)bettepiRdssated no cytotoxic activity has ever been described for those
conpounds. More specifically, the present invention relates to conpounds

of formula (1) -2- WR
Besides the fact that the compounds of the invention are new, they have valuable anti-

tumour properties.

10 Compounds having a closely related structure have been described in the literature,
especially amino-dihydro-dibenzothiazepine compounds in the field of psychoneurotic
disorders (patent specification FR 2 104 728), dihydro-pyridobenzothiadiazepine
compounds as psychotropic agents (patent specification US 3 274 058) and antivirals
(patent specification WO 94 17075), dihydro-pyridobenzodiazepine and dihydro-dipyrido-

15 diazepine compounds as antivirals (patent specifications EP 0 393 530, US 5 620974 and
EP 0 393 604), and amino-dihydro-dibenzoazepine compounds as anti-convulsive agents
(Eur. J. Med. Chem. 1988, 23 (5), 473-6 ; J. Pharm. Pharmacol. 1969, 21 (8), 520-530).
Finally, other aryl-pyrido-diazepine and thiodiazepine compounds of closely related
structure have been described as selective inhibitors of HIV (Antiviral Research 1996, 30

20 (2,3), 109-124; Bioorg. Med. Chem. Lett. 1995, 5 (14), 1461-6; J. Med. Chem. 1991, 34
(7), 2231-41; and Farmaco, Ed. Scientifica 1985, 40 (6), 391-403).

However, no cytotoxic activity has ever been described for those compounds.

More specifically, the present invention relates to compounds of formula (1) :



asgR (l), ssN(\2)n G wherein : aArepresents a benzo or pyrido
group optionally fused in the 2-3, 3-4 or 4-5 2 position, 5 it being
understood that the nitrogen atom of the pyrido group occupi es any of
positions 2 to 5 in the ring, which ring is optionally substituted by one
or nore identical or different atons or,groups sel ected from hal ogen atons
and the groups hydroxy, linear or branc%ed (C -Co6)al kyl, linear or
branched (G -C6)al koxy, |inear or branched C - C6)tr|haloalkyl am no
(optionally substituted at thv y one or two 10 Ilnear or
branched (G -C6)al kyl group| IJ“hear)j or branched (C, -C6)acyl and
(ClL -C2) alkylenediox y, Wf RoX-Y @b Y-X wherein : X
represents a group j SO2 or 3C=Q a'a RFe€sents an oxygen atomor a group
N-R3 wherein R3 represents a 25 hydrogenjatom a |linear or branched

(C -C6)al kyl group, a linear or branched(cgp% C6) aryl al kyl group, -Ak-Z-R
or -Alk-Z-Alk'-Z-R wherein Ak and Al k' ‘ﬁ resent, each independently of
the other, a linear or branched (C, -C6)al kyl@gne group or a linear or
branched (C2-C6)al kenyl ene group, Z and Z' represent, each independently
of the ot hwehereian oxygen, sul phur atomor a -N(R )- group, Rand R 20
identical or different represent a linear or branched (C, -C6)al kyl group,

n represents zgro or an integer wherein 1 <_ n< 6,
4
° epresents a benzo or pyrido group optionally fused in the 2-3, 3-4 or 4-5
3 1

2

position,

5 it being understood that the nitrogen atom of the pyrido group occupies any of positions
2 to 5 in the ring, which ring is optionally substituted by one or more identical or
different atoms or groups selected from halogen atoms and the groups hydroxy, linear
or branched (C;-Cg)alkyl, linear or branched (C;-Cg)alkoxy, linear or branched
(C-Co)trihaloalkyl, amino (optionally substituted at the nitrogen atom by one or two

10 linear or branched (C;-C¢)alkyl groups), nitro, linear or branched (C;-C¢)acyl and
(Cy-Cy)alkylenedioxy,

e W represents a group X—Y or Y—X wherein :

X represents a group >SO2 or >C=O,
and Y represents an oxygen atom or a group N-R; wherein R; represents a
15 hydrogen atom, a linear or branched (C;-Cg)alkyl group, a linear or branched
(C,-Cg)arylalkyl group, ~Alk-Z-R or -Alk-Z-Alk“Z'-R wherein Alk and Alk'
represent, each independently of the other, a linear or branched (C;-Cg)alkylene
group or a linear or branched (C,-Ce)alkenylene group, Z and Z' represent, each
independently of the other, an oxygen, sulphur atom or a -N(R')- group, R and R’
20 identical or different represent a linear or branched (C;-Ce)alkyl group,
e nrepresents zero or an integer wherein 1 <n <86,
e Grepresents a hydrogen atom, an aryl group or a heteroaryl group,
e R, and R,, which are the same or different, represent a hydrogen or halogen atom or a
hydroxy group, a linear or branched (C;-Ceq)alkyl group, a linear or branched
25 (C1-Ce)alkoxy group, a linear or branched (C;-Cg)trihaloalkyl group, an amino group



G represents a hydrogen atom an aryl group or a heteroaryl group, R and
R2, which are the sane or different, represent a hydrogen or hal ogen atom
or a hydroxy group, a linear or branched (C, -C6)al kyl group, a linear or

branched 25 (C, -C6)al koxy group, a linear or branched (C, -C6)tri hal oal kyl
group, an amno group -3- (optionally su §tituted at the nitrogen atom by

one or two linear or branched (G -C6)al groups), a nitro group or a

| i near or branched (Cl-Cg6)acyl group, to thelr enanti oners, and
di ast er eoi sof@tionalin substiited oAl PIUISEER AW bHeRMeo P viPton igear or branched

phar maceut i cahl BneaP Al E 3,}3@ . - nis
ot her than zzt &%@F%Oﬁggf%gg}r??gggﬁap ﬁroeéleﬂygl%on}%e ‘_?CPE?)‘A %cgge esents a
hydrogen atom and Y represents a group N-R3, then R3 represents a hydrogen
atom a linear.or branched - C6) al kyl group, or. an, aryl-(Ci-C6 K roup
wher ei n t @ HeKy PaGHBTETS; §n‘f %f’egtaﬁrrg%?‘or%‘?r% E‘Hﬁ&l 5019 ad %rh é%r é}ﬁﬁr%‘?e%b g
hydr ogen %&%&&quyﬂlfyeé%@p?ﬁ{lé gci@debfe, the two NR3C(O) groups wherein R3
represents an ethyl or benzyl group, nis other than 1, 2 or 3, - the

corrpounds of for mula (1) are other than

1- ben %é) i net.h Lh h 5-di hydr o- 6H

pyri d [2 3- }Tplﬂ)lg 8di azepi n- 6- one,

et hyl I, 2- di aeé bikr ha® 6o When 4 Fepesentk kthyiopédaba, 3- b] [ 1, 5] benzodi azepi ne
3carboxy|ate 3-acetyl -l -ethyl-2-nethyl-1, 6-di hydro 15

5H pyr | do[z“sh%ﬁ lle}’@f‘%ﬂéﬁi erag@paitﬂm@né% rezr%@ﬁmﬁa-grmwéﬂh%q, thenRagerresifi hydr o

-IH pyrido P )aPEA I

2-am no-| - L%%rgggls[loxoa Pgl hﬁ%&ﬂfg’z @l?frﬂgﬁ[%& bf ofi lmsz%()ﬁlg}ge ?%pe

3- car boxyl am;eremthbeaikyggwudeshmmodrbmmhed - an aryl gr oup means phenyl,

bi phenyl, na |, tetra r onapht hy ach of thos rou ei n

ot 1 aal iy SE8 Y tearesih HUEsEen i ang A EPtesramgan B B NRa B Eigblirs or
groups sel %Eﬁ‘ihRE%Yé&éﬁt@%&h@t&fﬁ?en@ﬂ%ﬁblﬁﬁn%@tﬂ@tsthhﬁ neBsr [r branched

(G -Co6)al kyl, hydroxy, |Ilinear or branc G -C6) al koxy, I'i near or

branched (Ct mqlpqqng; ohIfRamula (B g gther than -benzyl 5,10-dimethyl-1,5-dihydro-6H-
pyrido[2,3-b][1,4]benzodiazepin-6-one, ethyl 1,2-dimethyl-5-o0x0-5,6-dihydro-1H-
pyrido[2,3-b][1,5]benzodiazepine 3-carboxylate, 3-acetyl-1-ethyl-2-methyl-1,6-dihydro-
15 5H-pyrido[2,3-b][1,5]benzodiazepin-5-one, 2-amino-1-methyl-5-oxo0-5,6-dihydro-1H-
pyrido[2,3-b][1,5]benzodiazepine-3-carbonitrile and ethyl 2-amino-1-methyl-5-0x0-5,6-
dihydro-1H-pyrido[2,3-b]{ 1,5]benzodiazepine 3-carboxylate,

it being understood that :

- an aryl group means phenyl, biphenyl, naphthyl, tetrahydronaphthyl, each of those groups
20 being optionally substituted by one, two or three identical or different atoms or groups
selected from halogen atoms and the groups linear or branched (C,-Cg)alkyl, hydroxy,
linear or branched (C;-Cg)alkoxy, linear or branched (C;-Ce)trihaloalkyl and amino
(optionally substituted at the nitrogen atom by one or two linear or branched (C,-Cg¢)alkyl
groups), nitro, linear or branched (C;-Cg¢)acyl, linear or branched
25 (Ci-Ce)alkylcarbonylamino, (C;-C;)alkylenedioxy, phenyloxy, benzyloxy, linear or
branched amino-(C;-Cg)alkoxy, linear or branched (C;-Cs)alkylamino-(C;-Cs)alkoxy and

linear or branched di(C;-Ce)alkylamino-(C,-Cg¢)alkoxy,

- a heteroaryl group means a mono- or bi-cyclic, aromatic, 5- to 12-membered group



(optionally substituted at the nitrogen atom by one or two |inear or
branched (C] -C6)al kyl groups), nitro, linear or branched (( -C6)acyl,
| i near or branched 25 (G -C6)al kyl carbonyl am no, (Cl-C2)al kyl enedi oxy,

phenyl oxy, benzyloxy, linear or branched am no-(Cl-C6)al koxy, |inear or
branched (G -C6) al kyl am no- (C1- C6) al koxy, and |inear or branched
di (G -C6) al kyl am no- (G - C6) al koxy, - a heteroaryl group means a nono- or

bi-cyclic, aromatic, 5- to 12-nmenbered group -4- containing one, two Qr
three het er@NEAS 08 |tWetosdhres HEicExJigas selgrted &@ghomnsmrrﬁmr and; sulphypihg

understood I ne
o1 iy R R N Ym0 bl R RS B R e B e
and the gr odmlclal medafferent atbmmr@@hp(s@eleétea ditoky halogndatomy and thaa@oupsrlinear
branched (C - k r br.anche C6 haI aI kyI and. am no
(optional | yorsfﬁ ‘?z‘fbgﬁ)ﬁb‘ygﬁ’é{d jpear of ﬁ@&f’ﬁ‘g‘]r(cb c?aﬁ&?é kv{n
groups), Nidd,¢ Q:G% k’lhﬁ‘l%gikypﬁndbz{rﬁﬁﬁgzel&gl GhRdstgMba b LRERF nfdre nfl@zﬂ%%@amched

(G - Co) al kyl carbonyl am no enedl oxy, phenyl oxy, -benzyl oxy,
l i near or (Ehdhwdlled grdups), (@itroC6lingak ory , branghedr (GrChaeylcHagar or branched

(CI-C6)aIky Koxy, | i.near or

di (G - C6) al @%ﬁﬁ‘h’gc*’("&?"@?‘mo@{a&a“é‘ﬂ%’ﬁg‘o&a P?‘SP}SESH%H BPIe8e [REH ng' 2-3,
3-4 or 4-5 pasdhed @ﬂuﬂmanscg)mbxy,?pmbarl& brariched pERCHalRklylapifid-(O) -Cf)alkpPxy snd
optionally fused to a )@im CB) Céc| oal kyl or 4) heterocyclic
group in t HEepoHay kragshe @Urclﬁ pdbdColshoXymhen arepresents a pyri do
group, the nitrogensatomis not a point 15 of attachnent to the fused
ring, - an al kyl en&Q#6up neans a bival ent radical of_ a saturated

hydr ocar bord &188P n, @ n apkemvdiredgp Sie-Aebfor & Snosdicameanathatal of a
hydr%‘,ar bon chai n’cnfa ning froml to

the benzo or pyrido group is optionally fused to a phenyl, (C4-Cg)cycloalkyl or

L s
heterocyclic group in the position _ , or 4 ,
3 = R
provided that, when represéﬁts a pyrido group, the nitrogen atom is not a point

15 of attachment to the fused ring,
- an alkylene group means a bivalent radical of a saturated hydrocarbon chain,

- an alkenylene group means a bivalent radical of a hydrocarbon chain containing from 1 to
3 double bonds,

-a (C4-Cg)cycloalkyl group means a cyclobutane, cyclopentane, cyclohexane,

20 cycloheptane or cyclooctane group, and

- a heterocyclic group means a saturated or unsaturated, 5- to 7-membered, monocyclic
group containing from one to three hetero atoms selected from nitrogen, oxygen and

sulphur.



3 doubl e bonds, - a (C4-Cg)cycl oal kyl group neans a cycl obut ane,

cycl opent ane, cycl ohexane, 20 cycl oheptane or cycl ooctane group, and - a
het erocyclic group nmeans a saturated or unsaturated, 5- to 7-nenbered,
nonocyclic group containing fromone to three hetero atons sel ected from
ni trogen, oxygen and sul phur. -5- Anpngsthe heteroaryl groups there may be
mentioned, wthout inplying any limtation, the groups thienyl, pyridyl,
furyl, pyrrolyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl, .

i sot hi azol 4mongjthedsteyoaryl growps thereynayheamenpionsd, ayifippt implping apn impatien. dks/cl i ¢

th . . . a . D
oroubs ¢ i oy B TRHAG0> ok SRUD, | RN, BT SO0 phaddll,
pyri m dyl ,isothiapelyl, duinplyp, ipejuidlylydnd pgtmidinghol i no. Anong t he

pharmaceutically acceptable acids there nay be nentioned, w thout inplying
any limtation, hydrochloric acid, hydrobrom c acid, sulphuric acid,

phosphoni CA&%BQ the l‘i’c@&&ﬁlié_‘\g}a)ps tthdrf HUQTHRARE  ohedGhithouk ARblyfngmlydimiPationY i C .
acid, malonic acid, succinic acid, 10 glutaric acid, funmafic acCid, tartaric

aci d, smal ¢he groums, thi¢ryl,i pyradyild pymsybrioind, awirelyl,oxeEtiazolycitidazolyl, pyrimidyl,
nethanesuufhoqi? acid,. Qenéeneﬁglphonic acid and canphoric acid. Anmong the
phar maceutRRHI9Y) PlReraaipd pnd meIRhAlnPp o o ay be mentioned, without inplying
any limtation, sodium hydroxide, potassium hydroxide, triethylam ne and
tert-butylamne. The term"aryl" relating to the group G as_defined. in
fornul a ( 1Ampsg Hiccpharmpgeptigally dpsentable agids ther mayhe Pewigped.Apitheny amphifous
enbodi nent, _of Y i e e .or ain G
Fopr esent S BRSO IRAHANCELE By BorRD A SubhubE N icidhont S N
An especi adckyc adidamt Guroarstiasiprt; tlactel adiéspyrovicoanitumdenef adidr snckmid 49id,
wherein G regres nts

a phenyl group supstituted by. one, .two.or three
oot "o R, SR Ra Va5 Go, R4 e iealiay Reppid Feiftuael 85
hydroxy. NRéBarR@VIpRéAE 8aH B ehzerdcB@pBéRE AGd and camphoric acid.

Among the pharmaceutically acceptable bases there may be mentioned, without implying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine and tert-butylamine.

The term "aryl" relating to the group G as defined in formula (I) is preferably a substituted
15 phenyl group.

An advantageous embodiment of the invention relates to compounds of formula (I)

wherein G represents an aryl or heteroaryl group, more advantageously an aryl group.

An especially advantageous aspect relates to compounds of formula (I) wherein G

represents a phenyl group substituted by one, two or three groups selected from linear or
20 branched (C,-Ce¢)alkoxy, benzyloxy and hydroxy. More advantageously, the groups

substituting the phenyl group G are linear or branched (C,-C¢)alkoxy or hydroxy.

Preferred compounds of formula (I) are those wherein X represents >SO2 and Y represents

N—R3 or O.

Other preferred compounds of the invention relate to compounds of formula (I) wherein X



substituting the phenyl group G are linear or branched (C I -C6)al koxy or
hydr oxy. Preferred conpounds of formula (1) are those wherein X represents
j SOz and Y represents N R3 or O OQher preferred conpounds of the
invention relate to conpounds of fornmula (1) wherein X -6- represents j C=0
and Y represents NNR3 or O Qher preferyed conpounds of formula (1) are

t hose wherein R3 represents a hydrogen atomor a |inear or branched
(C1-C6) arylal kyl group and nore advantageously a hydrogen atom 5 In

conpounds x%{ge@&fté”m@(() I&%%Eﬁig%t%%;@&rﬁ_ent s NR3, R3 preferably

represents Il near al kyl group, nore especially a
nmet hyl group. Advantageously, the invention relates to conpounds of formula

(1) wherein Q 6 represents aogroup optionally substituted by 1, 2 or 3
i denti cal ©ther greferesdespmpaunds ob fogpyah %rsﬂée%eewh?rﬁwha%@%ﬂtsa B t he

0065, af i RS QR COT R0 bl WS BUEDED,

substi t ut enlomt t he nltrogen atom by one or two linear or branched
(G -Co6)al kyl groups), nitro, linear or branched (G -C6)acyl and (Cl-C2)-
al kyl enedioxy. / 6 Preferably, the substituents are |ocated in the 3- or

4- positi Orln%mtptaﬁn&r&twnﬂéagw&;&n @e}eﬁpefs@rds Nem ﬂ%ﬁb&ﬂe@ﬁblﬁ?éﬁ?&eﬁt@@ Iideer

groups linear or branched ( C6) al kyl , nore especially methyl, linear or
branched (@brashed Kaxys)alkwr@ous jeast asnegiakigtmenthyl gzoup. | i near or branched (C
| -C6)trihal oal kyl, nore especially trifluoronethyl. Another advantageous
aspect relates to corrpounds of formula (1) wherein R, and R2, which are

t he sane Md\dahfafgedslem the pligsatibn a rély@ds ogen compbahdsgest afcpmutr(la Wwheear or

20 branched £C1-C6) al kyI group; a Linear or branched (G -C6)al koxy group or
allnearo@anhe (G -Co) IoaIkyI gr.oup.
| represents a group optiorially Substituted by 1, 2 or 3 identical or

3
2

different atoms or groups selected from halogen atoms and the groups hydroxy, linear or

10 branched (C;-Cs)alkyl, linear or branched (C;-Cs)alkoxy, linear or branched (C,-Cq)-
trihaloalkyl, amino (optionally substituted at the nitrogen atom by one or two linear or
branched (C,-C¢)alkyl groups), nitro, linear or branched (Ci-C¢)acyl and (C,-C,)-
alkylenedioxy.

Preferably, the substituents are located in the 3- or 4-position of the group @i

15 and are selected from halogen atoms and the groups linear or branched (C;-Ce)alkyl, more
especially methyl, linear or branched (C;-Ce)alkoxy, more especially methoxy, and linear
or branched (C;-Cg)trihaloalkyl, more especially trifluoromethyl.

Another advantageous aspect relates to compounds of formula (I) wherein R; and R,
which are the same or different, represent a hydrogen or halogen atom or a linear or

20 branched (C;-Cg)alkyl group, a linear or branched (C;-Ces)alkoxy group or a linear or
branched (C;-Cg)trihaloalkyl group.

Among the preferred compounds there may be mentioned :
* 1-[2-(4-methoxyphenyl)ethyl]-6-methyl-1,6-dihydropyrido[3,2-c][2,1,5]benzothia-

diazepine 5,5-dioxide,



Anong the preferred conpounds there may be nentioned :

1-[ 2- (4- met hoxyphenyl ) et hyl ] - 6-nmet hyl -1, 6-di hydropyrido[ 3, 2-c][ 2, 1, 5] benzot
hi a- di azepi ne 5, 5-di oxi de, -7-

1-[ 2- (4- met hoxyphenyl ) et hyl ] - 5- net hyl -1, 5- di hydropyri do[ 3, 2-c][ 1, 2, 5] benzot
hi a- di azepi ne 6, 6-di oxi de,

1-[ 2- (4- met hoxyphenyl ) et hyl ] - 1Fprr|do[3 2-c][ 1, 2, 5] benzoxat hi azepi ne

5, 5-di oxi de,

6- [ ( 2- met hoxi-E2-Hemgthesyphanylathy-Saetih- hadimtdsempridet hic][1 2, Gbefizathi-opyr i do[
3

1

- 512 be t hi adi azepi ne 5, 5-di oxi de,
4- neth@%??%é‘@%? (? ] 1, 6-di hydropyrido[ 3, 2-c][ 2, 1, 5] benzot hi adi azep

c]

(

5, 5- dé ox(Ze4- methoxyphenyl)ethyl] 1H-pyrido[3, 2 c][l 2 5]benzoxath1azep1ne 5,5- d10x1de

(5, 5- dIOXIdO | H pyrido[ 3, 2-¢ HEl 2,5 zoxathlazepln yI)eth henol
[ 2- (2 nel @onsthersshoraimsthyl-1H2d g rme ?wbe@]qei 3l- Epslimsadnatidp 5 ne
5, 5- di.oxi de, 4- nethoxyphenyl]ethyl) -1H pyri
do[3,§ c] [lf 9@6%%®ﬁ%%§§¥9§2f%9§%¥%e 5, 5- di oxi de,
5-[2- (5, 5- di bf2-@bniethopyphienySthgHd]q-dih2divpinedo]d.22d] [P, B i Jbpnzothiadibjepiey| ] - 2- met
hoxy- phenol, The .invention relates also to a process for the preparation
of conpoundsséfhW% Yula (1), 15 which process is characterlsed in that
there is reag{ed 5iabxd fRIPrABE AP 1,28] E&H&&'&Hﬁlz f i Kénb) 9WRI R2
(rry, NNHtvﬁerean p%'n [i;l lg]I£22are as |egen P‘g}r}mﬂla
with a conpol:fﬂ:}(%meﬂwmheayl()ﬁhyl)] 1H—Eﬂ1®ﬁ3 %@ﬂﬂﬂrﬁ @?I(ZIOMt)llaZepme 5,5- ledee

10 ¢+ 1-{2-[3-(benzyloxy)-4-methoxyphenyl]ethyl}-1H-pyrido[3,2-c][1,2,5]benzoxa-

[ (
, 2-
-[ 2-
i ne

[

4-1 2-

1-

thiazepine 5,5-dioxide,
¢+ 5-[2-(5,5-dioxido-1H-pyrido[3,2-c][1,2,5]benzoxathiazepin-1-yl)ethyl]-2-methoxy-
phenol.

The invention relates also to a process for the preparation of compounds of formula (I),

15 which process is characterised in that there is reacted, in a basic medium :

— acompound of formula (II) :

w R,
| R (H),
N N

H
wherein W, A, R; and R; are as defined for formula (1),

*  with a compound of formula (III) :

20 Z;7—(CH),—G (I,

wherein n and G are as defined for formula (I) and Z, represents a nucleofugal

group,

to yield the compound of formula (I), which is purified, where necessary, according to a
conventional purification technique, which is separated, if desired, into its stereoisomers

25 according to a conventional separation technique, and which is converted, if desired, into



wherein n and G are as defined for forrmula (1) and Z2 represents a

nucl eof ugal group, to yield the conmpound of fornmula (1), which is
purified, where necessary, according to a conventional purification
techni que, which is separated, if desired, into its stereoisoners 25
according to a conventional separation gg_chni gque, and which is converted,
if desired, into -8- their addition salts with a pharmaceutically
acceptabl e acid or base. The conmpound of forrmula (11) is obtained : +

ei t her st atheir addifion malisoritlenplarmeecuicallyacceptabjeeidoryyse: T A0 (1V), 5 NOz
wherein Ais as defined for fornmula (1) and T represents a group X-C or
Y,-H wherein Xis as defined for fornmula (I) and Y, represents an oxygen
atom or a Phcdpnpoin®R4f Mranuei (1) Robtgipeesent s a hydrogen atom a linear or
branched (C,-C6)al kyl group or a protecting group for the am no functi on,
10 - with a cbnpdthatsteting dopueandensation of g reagent (Wivherein R, and R2 are as
defined for formula (1), Z represents a hplogen atomand V either
represents a group Yl-H when T repp€ a group X-C or represents a
group X-Cl when T represents a gro @ H, 15 {1w)p vield the compound of
formula (Ma) : WR R (Vla), [/ zZ\Ne&Z A _N

5

NO
wherein A is as defined for formula (I) and T represents a group X-Cl or Y,—H,

2

wherein X is as defined for formula (I) and Y, represents an oxygen atom or a group
N-R4 wherein R4 represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group

or a protecting group for the amino function,

10 — with a compound of formula (V) :

Vv Rl

V2 N
1
wherein R and R are as defined for formula (I), Z; represents a halogen atom and V

either represents a group Y,—H when T represents a group X—Cl or represents a

group X—CI when T represents a group Y ,-H,

15 — to yield the compound of formula (VIa) :
W, R,
(Vla),
® [ J,
NO, Z; N

wherein A, R;, R; and Z, are as defined hereinbefore and W, represents a group X-Y,

or Y—X wherein X and Y, are as defined hereinbefore,

® which compound of formula (VIa), when Y, represents a group NH, may be
20 coupled, in a basic medium, with a halogenated compound R;Hal wherein Rj is as

defined for formula (I) to yield the compound of formula (VIb) or (VIc) :



wherein A, R, R2 and Z, are as defined hereinbefore and W represents a
group X-Y, or Y,-X wherein X and Y, are as defined hereinbefore, which
conmpound of forrmula (Vlia), when Y, represents a group NH, nmay be 20
coupled, in a basic medium w th a hal ogenated conpound R3Hal wherein R3 is
as defined for formula (1) to yield thg compound of fornmula (VIb) or (Vic)
 -9- RBRRIX-NR NXR- Ol / R OI / RR NO2 Zi NNO2 Z1 N (VIb)
(VIC, wherein A, RL, R2, R3, X and Z, are as defined hereinbefore, it
bei ng possible to represent fshe conpounds of formnul 8 (Vla), (Vib) and
(Vie) by the general f%mi\llla (M)R W RI Rz (VI), \5 0 Z Nuyherein A
R1, and R2 are as fred fo 'a (1), z, js~as R hbefore

D
:

and W, represent

R:- is as dgfine égr
formula (1) and epresen ap-bxyyen ato 4 group R4 ein R4
represents a protecCti n§Ogrbdp TNi the am no f NO.16 4~ NCO2

function of which conpound of forrmula (VI) is then converted by
conventional reactions o(fv@rgani c chemstry to yield t conmpound of
formula (MI) W R OI1 7/ (VIT), NH Z N wherein A >, Rl, R2 and Z,

are as defined, pergi Nel Rl & 200,57, WEPLGRENLE nd MY ERIEN
@ it being possible to represent the compounds of formulae (VIa), (VIb) and (VIc) by
the general formula (VI) :

@,
@ | R, (VD),
N02 Z] N/

wherein A Ry, and R, are as defined for formula (I), Z, is as defined hereinbefore
and W'; represents a group X-Y'; or Y'1—X wherein X is as defined for formula (I)
and Y' represents an oxygen atom or a group N-R's wherein R’s represents a

protecting group for the amino function,

10 — the NO,; function of which compound of formula(VI) is then converted by

conventional reactions of organic chemistry to yield the compound of formula (VII) :
W', R,

O Je, OO

N

wherein A, W', Ry, R; and Z, are as defined hereinbefore and P, represents a hydrogen

atom or a protecting group for the amino function,
15 — which is then converted by a cyclisation reaction in an acid or basic medium,
optionally followed by one or two deprotection reactions and then by an alkylation

reaction, into the compound of formula (II),

*  or starting from condensation of the compound (VIII) :



atomor a protecting group for the amno function, 15 - which is then
converted by a cyclisation reaction in an acid or basic nedium optionally
foll owed by one or two deprotection reactions and then by an al kyl ati on
reaction, into the conpound of forrmula (Il), * or starting from
condensation of the compound (VII1) @ -tp- NE P2 wherein A and T are as
defi ned herei nbefore and P2 represents a hydrogen atomor a protecting
group for the amino function, 5 - with the conpound of fornula (V)

descri bed hereinbefore to yield the otind of fornula (IX) TVR NN
2 wherein A, T, V, P2, R and R2 & defin rei nbefore, 10 - which is
then converted by a cyclisation rg gn in an act’d or basic nmedi um
optionally followed by one or two de g on reactions and then
optionally by an alkylation reaction, injo the conpound of fornula (11).
Besi des the fact that the conpounds of th&,present invention are new, they

h | uabl 15 ph | ogi, cal i es. h [
o oper 11 oo wHPERTHBE Raf ot FRRERerort had FATHroGHE HIEHEA Gppp or

invention repatReingfduptfor fhamiRerMtiisig! conmpositions conprising at |east
one conmpound of formula (1) as active ingredient together with one or nore
appropriate, inert, non-toxic excipients. Anong the pharnmaceuti cal

conposi tions agcordin t I NYERN : [ e
especially, t“ﬂos{e?letqr?a 021]8% 02 E?‘Jt“g%? Q})f @é;c%lr?e% %ggéﬁ%n etr0 g’ﬁ elﬁ?ﬁ%tcggl\?g%%dt]g{

i ntranmuscul afo@ulsdXgut aneous) or nasal admnistration, tablets or dragees,

T V R,
ITI N
P

2
wherein A, T, V, P,, Ry and R, are as defined hereinbefore,

10 — which is then converted by a cyclisation reaction in an acid or basic medium,
optionally followed by one or two deprotection reactions and then optionally by an

alkylation reaction, into the compound of formula (II).

Besides the fact that the compounds of the present invention are new, they have valuable
15 pharmacological properties. They have cytotoxic properties which make them useful in the

treatment of cancers.

The invention relates also to pharmaceutical compositions comprising at least one
compound of formula (I) as active ingredient together with one or more appropriate, inert,
non-toxic excipients. Among the pharmaceutical compositions according to the invention,
20 there may be mentioned, more especially, those that are suitable for oral, parenteral
(intravenous, intramuscular or subcutaneous) or nasal administration, tablets or dragées,
sublingual tablets, gelatin capsules, lozenges, suppositories, creams, ointments, dermal

gels, injectable preparations, drinkable suspensions etc..

The dosage used may be varied according to the nature and severity of the condition, the



sublingual tablets, gelatin capsules, |ozenges, suppositories, creans,
ointnments, dermal gels, injectable preparations, drinkable suspensions
etc.. The dosage used may be varied according to the nature and severity of
the condition, the -11- admnistration route and the age and wei ght of the
pati ent and any associated treatnents _qqngl varies froml to 500 ng per day
in one or nore adm nistrations. The Exanples that followillustrate the
invention and do not limt it in any way. The starting conpounds used are
known conyrsinivistrationaroateparshthe cage and oyadgiipitbe Rafesnh and apy asroaigtedf treatments
preparation., The struct s of the. u i in the Exanples were
determ neoangcvélc}?sdfrﬂrélul[ tg%’()?ﬁns‘% Ber%{rag ‘@%‘g%frr‘g%tagﬁz‘%gﬁ 1%gf)'ect roscopi c

techni ques. Preparation A :

6- Met hyl - 6, 11-di hydr opyri do[ 3, 2-cJ[ 2, 1, 5] benzot hi adi azepi ne 5, 5-di oxi de 10
Step A : ZTMW%W%@]]?W(%W%?I%@ BVEREGR AN <o 1op HBRE R AR YT pr oduct i s
obt ai ned according to the procedure described in the publication J. Md.
Chem, 1991, 34 (4), 1356-1362, starting from

2- chl or o- 3Fheystarting esnipptratshised iadekramch Gomprundo anatei prepar&t aqEoBling to known

6- Met hyl - 6, %-&%\P/dr oagglri do[ 3, 2-c] 12, 1, 5] benzot hi adi azepi ne 5, 5-di oxi de 15
2- Chl or o- NPH@P -AERasEt AN rophenyl ) - 3- pyri di nesul phonam de i s synt hesi sed
by N- al kylation of the conmpound prepared in the previous Step, using

nmet hyl iodide in a basic nedium (procedure described in the publication J
Med. (jqem]:helglglggurwof(thg ,cormgggldiglggi_bed in the Examples were determined according to

2- Chl or o- t hyl - -njtr - 3 i.di nesul phonam de (0.005 nol) is
then di s&q@g]ﬁ #%%ﬁ%lgfn cragl?tegﬁ&)e{lljgé oi)écotééll&nga'%g'o m), and iron (0.025 nol)

i s added. Evaporate 20 under reduced pressure, take up in water and extract
with ethyl acetate. Dry over saodium sul phate and then evaporate under
reduced prisparationgd v si6aMeftlyd-6, Hadihydronyridel2«tizdpihenzothiagiazeRping ol .

Mel ting point 180C 5,5-dioxide

10 Step A : 2-Chloro-N-(2-nitrophenyl)-3-pyridinesulphonamide

The product is obtained according to the procedure described in the publication J. Med.
Chem., 1991, 34 (4), 1356-1362, starting from 2-chloro-3-pyridinesulphochloride and 2-

nitroaniline.
Step B : 6-Methyl-6,11-dihydropyrido[3,2-c}{2,1,5]benzothiadiazepine 5,5-dioxide

15 2-Chloro-N-methyl-N-(2-nitrophenyl)-3-pyridinesulphonamide is synthesised by N-
alkylation of the compound prepared in the previous Step, using methyl iodide in a basic
medium (procedure described in the publication J. Med. Chem., 1991, 34 (4), 1356-1362).
2-Chloro-N-methyl-N-(2-nitrophenyl)-3-pyridinesulphonamide  (0.005 mol) is then
dissolved in concentrated acetic acid (20 ml), and iron (0.025 mol) is added. Evaporate

20 under reduced pressure, take up in water and extract with ethyl acetate. Dry over sodium
sulphate and then evaporate under reduced pressure. Recrystallise the resulting precipitate
from ethanol.

Melting point 180°C




-12- Preparation B

5- Met hyl -5, 11-di hydr opyri do[ 3, 2-cJ11, 2, 51benzot hi adi azepi ne 6, 6-di oxi de
Step A N-(2-Chl oro-3-pyridyl)-2-nitrobenzenesul phonam de Add, in fractions,
to a solution of 2-nitrobenzenesul phochloride (0.001 not) in pyridine 5 (3
m ), 3-am no-2-chloropyridine (0.001 ”QH%; Heat at 70C for 2 hours. After
cooling, take up the solution in water. " Extract with ethyl acetate and

t hen wash the organic phase wth IN hydrochloric acid. Dry over sodi um
sul phat e, Hieparationd : evaFoMathyl+Shid -dihydropyridehhz<H 1.2sdbenzothiadiagepinessur e.
The sul phonam de is then Qeﬁ%xefalllsed fromethanol. Melting point :
145-147C 10 Step B
N-(2-]1[(2-Cnhloro-3-pyridyl)(methyl)am no] sul phonyl } phenyl ) acet anm de

N-(2- Chl or0- 3-pyridyl)-N-pmethyl -2-njtrobenzenesul phonani de i s synthesi sed
by N al kylter AcVd2-Gier ‘té‘erlé'tSi'biB Lpipheagenesulphanypidei ous St ep, using
nmethyl 1odide in a basic mnedium (procedure described in the publication J.
Med. Chem, 1991, 34 (4), 1356-1362).

N- ( 2- Chl ormdds-imfraicdyﬂls), td\anselthioh- &- Zinitrobbereresaédiotid hodea (. 0@ (r@»l)omlpyﬁ:iix)e is

then 15 hy epat ed Raney n qut etha (150
Yot at SO Rer R SRl ag N moD; BedeRal s Color ThaNH KB pabing
renoved, tihe §;9mée§btlutio% WA Bkaactalith eMpHSIetdie SME Bdn VAR I Srg]%ﬁfé pHagN
acetic anhydrlde (20 M) is added to the crude product. The solution is
stirred forith 2Nnbydrechlgtie apidx Duy @vis sediem siilthatee dilter tahdwa@mrateeth@ [OAZANE
with dichlgronet.han a | 1. 116-118C
Step C 5 Mrrg oo e PR TGRSR S Ben Rl doa B

6, 6- d|0X|dﬂeh@@bbux a4$@mvwlon of the conpound prepared |n t he previous
Step (0.04 not), potassium carbonate (0.008 not) and copper (0.10 g) in
dimethyl formam de (20 m) for 8 hours. Filter and evaporate under reduced
pr essr e. Up. . RS & i)&Wt h t hane,
ry the. orSeb B (N oro SEHRED e DRt A bl pans BRI
pressure and recrystalllse from et hanol .

N-(2-Chloro-3-pyridyl)-N-methyl-2-nitrobenzenesulphonamide is synthesised by N-
alkylation of the compound prepared in the previous Step, using methyl iodide in a basic
medium (procedure described in the publication J. Med. Chem., 1991, 34 (4), 1356-1362).
N-(2-Chloro-3-pyridyl)-N-methyl-2-nitrobenzenesulphonamide (0.001 mol) is then

15 hydrogenated over Raney nickel (0.003 mol) in absolute ethanol (150 ml) at atmospheric
pressure and ambient temperature. The nickel is removed, the solvent is evaporated off
under reduced pressure and then acetic anhydride (20 ml) is added to the crude product.
The solution is stirred for 12 hours. The mixture is then diluted with water, extracted with
dichloromethane, dried and recrystallised.

20 Melting point 116-118°C

Step C : 5-Methyl-5,11-dihydropyrido[3,2-c][1,2,5]benzothiadiazepine 6,6-dioxide

Reflux a solution of the compound prepared in the previous Step (0.04 mol), potassium
carbonate (0.008 mol) and copper (0.10 g) in dimethylformamide (20 ml) for 8 hours.
Filter and evaporate under reduced pressure. Take up in water, extract the solution with
25 dichloromethane, dry the organic phases over sodium sulphate, evaporate under reduced

pressure and recrystallise from ethanol.



- 13- Melting point 203-204C Prenaration C:

11 H Pyrido[ 3, 2-c111, 2, 5] benzoxat hi azepi ne 5,5-di oxide Step A :

2- Am nophenyl 2-chl oro- 3-pyri di nesul phonate Add a sol uti on of

2- chl or o- 3- pyri di nesul phochloride (0.019 nol) in dichloromethane 5 (30 m)
dropwi se to a mxture of 2-am nophenol (9.019 nme]) and triethylam ne

(0.022 nol). Stir at anbient tenperature for 24 hours. Wash the sol ution
with IN hydrochloric acid and then with water. Dry, filter and evaporate

t he or ganiMeclingpeint 203204°G educed pressure. 2- Ani nophenyl

2-chl or o- 3- pyri di nesul phonate is used as such in the follow ng cyclisation
step. 10 Step B : 11H Pyrido[ 3, 2-cl11, 2, 5] benzoxat hi azepi ne 5, 5-di oxi de
11H Pyri d@ti@parationlC 2, 5] heHzPydi {3226 pi, 2,5 Henzoxtithiazefsiné 5,5adibgidacd by
refluxing, 1n absolute ethanol, the conmpound prepared in the previous
Step. Then evaporate off the solvents, take up in dichloronmethane and wash
wth 7 % & I LBNAhY: i £ LR Lth water. Dry over sodi um
sul phate. 5 KO@AEXHEE%A;?%%%% %P)éggﬁgzﬂlgﬁgh%S recrystallise from

et hanol . Melting point 208-209C (ethanol) Prenaration D : Pyrido[3, 2-c]

[1,5] benzoxazepi n-5(11H);0ne Step A :  2-(2-Hydr ni | \no)nieotinic acid
Ref | ux a rfg@tz 8r %Oqﬁ?énz-oé h%'81?18¥ﬂ'§' gyﬁﬂﬁngsugéogiﬁlpg&m@m% Togn'd) 91°§ r%ﬁtﬁgﬁeol

(0. 038 nolBoindl) &Bp¥kkene 4 Zhixtiry bOr2-hfrRPh&RUT @.018 ted]) I SRIC tHieRylafidd er
of f, under suction, the precipitate forned. The bl ack precipitate obtained

i s recryst(8i022 ;mad)- f Pymatveamibient ntepipsrabirg s o c 24 bgurs.c ¥¥ashnthy| spdwtionyeyith AN
poi nt 225 G r i ) =14 t . .

By ol 3, 3501 P I ERUEREERel My qiriDrs BRes g vapere o gpag phases under
2- ( 2- hydr aeduaad | pressrei QeAmiriophegyil 2-¢lo0B pypmdihesuiphdbfte nk uséd as such in the

following cyclisation step.

10 Step B : 11 H-Pyrido[3,2-c][1,2,5]benzoxathiazepine 5,5-dioxide

11H-Pyrido[3,2-c][1,2,5]benzoxathiazepine 5,5-dioxide is obtained by refluxing, in

absolute ethanol, the compound prepared in the previous Step. Then evaporate off the

solvents, take up in dichloromethane and wash with 7 % ammonium hydroxide solution

and then with water. Dry over sodium sulphate. Evaporate under reduced pressure and
15 recrystallise from ethanol.

Melting point 208-209°C (ethanol)

Preparation D : Pyrido[3,2-c][1,5]benzoxazepin-5(11H)-one

Step A : 2-(2-Hydroxyanilino)nicotinic acid

Reflux a mixture of 2-chloronicotinic acid (0.032 mol) and 2-aminophenol (0.038 mol) in

20 xylene (25 ml) for three hours. After reaction, filter off, under suction, the precipitate
formed. The black precipitate obtained is recrystallised from water in the presence of
carbon black.

Melting point 225-227°C degradation (H,0)




di chl oronet hane to O0C. Add, dropw se,

1-[ 3- (di met hyl am no) propyl ] -3-ethyl carbodii mde hydrochloride (0.010 ne])
di ssolved in 50 m of dichloromethane. Stir for one hour at 0C, 5 then
return to anbient tenperature and stir overnight. Filter, wash with water,
evaporate under reduced pressure and r_%p_r ystallise from propanol. Mlting
point 189-191 C (propanol) Preparation :

6-[ (2- Met hoxyet hoxy) net hyl ] -6, 11-di hydropyridol3, 2-cl[2, 1, 5] -

benzot hi aditery Bpilyeido[324[d>5]benzpgazepen-8(dd&otome conpound is obt ai ned
according to the procedure described in Preparation B, replacing the
nmethyl 1odide in Step B by net hoxyet hoxynmet hyl chloride. Melting point

119- 121 CHimpar ablufien Fof @-(Eiydydxyanilihe)didayicoadittt (/00dahdl) 3inb250 ml of

11, 51benzodi azepi n-5- one 15 The expected conpound is obtained according to

the procedifhdorpmethaas iy GG ddddpiropwisea b ridimethwlapupgiprapyehsthylcarbadidmidg by
2- am noani | he 4 i k WY 8; 5 . o

i hycr o st UfiEoPOE ) DI P OR LR CARE S0 B kI enfiroethang, S for peliowsel R G
hel p o©f mehdnyteturn adiaddidnn tangrastine: arlditurovemigit eFiltes whak oviitbedter,neviaparate
publication J. Med. Chem, 1991, 33151 4), 1356-1362). 20 Exanple 1:

1- (4- Met hSRITSRINACT PESHEE APY racryst 'WMBSPPP [3,2-¢]12, 1, 5] benzo-

t hi adi azepjfln@peinfi @Xi FeCiBropagsisrensi on of sodi um hydride (60 % (0.012

nol) in dimethylfTormamde (20 ml) add, dropw se, a solution of the azepine
prepared in Preparation A (0.004 nol) in dinethyl- formam de. Stir at 60C

for 2 hourﬁ;. Adg agplut'_ ) - ehho zule ghlaride 25 0 1)
dr opwi se. i ght kg{h %{f}o 65%6‘%’?@“?‘?(&@01’@ %Or{’ytzrbdo r’flrf ’sl,r}at ake up
- 15 the residue in wat ebesdvthiadiazepine Bjtdiokideh! or omet hane. Dry, filter and

evaporate the organic phases under reduced pressure. Purify the resulting
oil by preparative HPLC (colum of 50 mmdianeter filled with 250 g of

norngd Li gqip@RkERted coffholrridotrtiihéCacbrilg2d tRéBrbcedure described in Preparation B,

replacing the methyl iodide in Step B by methoxyethoxymethyl chloride.
Melting point 119-121°C

Preparation F : 6-Methyl-6,11-dihydro-SH-pyrido[2,3-b]{1,5]benzodiazepin-5-

one

15 The expected compound is obtained according to the procedure in Preparation D, replacing
the 2-aminophenol in Step A by 2-aminoaniline. The intermediate derivative, 6,11-
dihydro-5H-pyrido[2,3-b][1,5]benzodiazepin-5-one, is N-alkylated with the help of methyl
iodide in a basic medium (procedure described in the publication J. Med. Chem., 1991, 34
(4), 1356-1362).

20 Example 1: 1-(4-Methoxybenzyl)-6-methyl-1,6-dihydropyrido[3,2-c][2,1,5]benzo-

thiadiazepine 5,5-dioxide

To a suspension of sodium hydride (60 %) (0.012 mol) in dimethylformamide (20 ml) add,
dropwise, a solution of the azepine prepared in Preparation A (0.004 mol) in dimethyl-
formamide. Stir at 60°C for 2 hours. Add a solution of 4-methoxybenzyl chloride
25 (0.012 mol) dropwise. Stir overnight at 60°C. Evaporate the solution to dryness, take up



and recrystallise fromethanol. 5 Melting point 127-129C (et hanol)
1-[2- (4- Met hoxyphenyl ) et hyl ] -6-net hyl -1, 6-di hydropyri do[ 3, 2-c] -

12,1, 5] benzot hi adi azepi ne 5, 5-di oxi de The expected conpound is obtained
according to the procedure described in Exanple 1, replacing the

4- met hoxybenzyl chl ori de by 4-nethoxyphggylethyl met hanesul phonate. 10
Mel ting point 105-107C (ethanol) Exammle™3 :

1-[ 3- (4- Met hoxyphenyl ) propyl ] - 6- et hyl - 1, 6- di hydr opyri do[ 3, 2-c] - )
[2,1, 5] be nthgmicgmiiawetﬁr aed BxtEact wathidiehlorpmednpe Ay I%@rap@an@or%e Bistoaganed]

according t,0 the procedu descrii i npl e 1 repl.aci

2= et hoxy ety St SEREHT B SR PRRY AL roStNE o b ERLFE HEC {Btumn of
sul phonat es0 Ml Hiap@tep @llel wiflr 250 of ﬁ@ﬁﬁ@ﬂﬁéﬂbﬁ}ep@iaﬁo PIERCK silica (15/25 pm))

9- Chl or o-| - (4- net boxybenzyl ) - 6- nmet hyl - 1, 6- di hydr opyri do[ 3, 2-c] -

[ 2, 1, 5] beranstpérastplise fomecti®ngl.di oxi de The expected conpound is obtai ned
accordi ng t he pr. scribed in Exanple 1, 20 replacing the
2-ni tFoani it pob ?5?ﬁ§§ﬁ:(§h ?iStep A, by 4-chloro-2-nitroaniline.

Mel ting point 149C (ethanol) ExanD 5

9- Chl or 0- 1- [ 2- (4- met hoxyphenyl ) et hyl ] - 6- net hyl - 1, 6- di hydr o-

pyrido[ 3, 2-c][ 2,1, 5] benzot hi adi azepi ne 5, 5-di oxi de -16- The expected
conpound i isned aeCal R de s Gii i e 1,
Fepl aci ng EXERBRZY SAERMHR Bt AL R RS hRE Ry AabS D

4- chl or o- 2- ni t r oani | i[28,S]benkotliadiazepine Sxdibeideyl chl oride is replaced by
4- met hoxyphenyl et hyl net hyl sul phonate. Melting point 163C (ethanol) 5
Exasn_~ : 8-Chl oro-1-(4-net hoxybenzyl)-6-mnet hyl -1, 6-di hydropyrido[ 3, 2-c] -
[ 2,1, 5] benzigd Bipreliedz6RpbEndisothifed 8&ording to the procedure described in Example 1,

replacing the 4-methoxybenzyl chloride by 4-methoxyphenylethyl methanesulphonate.
10 Melting point 105-107°C (ethanol)

Example3: 1-[3-(4-Methoxyphenyl)propyl]-6-methyl-1,6-dihydropyrido[3,2-c]-
[2,1,5]benzothiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,
replacing the 4-methoxybenzyl chloride by 3-(4-methoxyphenyl)propyl methane-
15 sulphonate.

Melting point 50-55°C (isopropanol)

Example4: 9-Chloro-1-(4-methoxybenzyl)-6-methyl-1,6-dihydropyrido[3,2-c]-
[2,1,5]benzothiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,
20 replacing the 2-nitroaniline in Preparation A, Step A, by 4-chloro-2-nitroaniline.

Melting point 149°C (ethanol)

ExampleS: 9-Chloro-1-[2-(4-methoxyphenyl)ethyl]-6-methyl-1,6-dihydro-
pyrido[3,2-c][2,1,5]benzothiadiazepine 5,5-dioxide



The expected conpound is obtained according to the procedure described in
Exanple 1, replacing the 2-nitroaniline in Preparation A, Step A by
5-chloro-2-nitroaniline. Melting point 109C (ethanol) 10 Exanole 7 :

8- Chl oro- 1-[ 2- (4- et hoxyphenyl ) et hyl ] - 6- et hyl - 1, 6- di hydr o-
pyrido[3,2-c][2,1, 5] benzot hi adi azepi ne 5,5-di oxi de The expected conpound is
obt ai ned according to the procedure described in Exanple 1, replacing the
2-nitroaniline in Preparation A, Step A,_ by 5-chloro-2-nitroaniline, and
the 4- met Roxgxreategd]cogtponnd deobtaingd prepeding ity the- precerixs gersrbedeithijxample 1,

met hanesul phonat .Mel tin i 100 Gy ( ) ~F. ' i

T2 (- net nol et ZaibEhtn PR A Sy B S5 2 i S B he 4
benzot hi ading@eritwzd chictidexs tplatbebedpeshedpharypahbyldnétiylelipkérmaed accor di ng
to the procedure described in Exanple 1, replacing the 2-nitroaniline in
Pr epar at i oMelingqiopy 183°Gy(ethangbt hy| - 2-ni troani | i ne. 20 Mel ting point 90-92C
(et hanol) Exanale-2 :

1-[ 2- (4- Met hoxyphenyl ) et hyl ] - 6, 9- di net hyl - 1, 6- di hydropyri do[ 3, 2-c] -

[ 2, 1, 5] benEgaapkdi az é§Chéord; 15(4Hmexh axybdimyletcpeeth dd ,6-dilpalroplyrido[32td+ ned
according to the procedu described in Je 1, replacing the
2-nitroaniline in Pr e[gg‘résﬂﬁ?tm?dyﬁlﬂnﬂ,s’%@io et hyl - 2-nitroaniline, and

the 25 4-1RS BperRarneoipotid & bKi8ink® aéc%l?diﬁ%%‘ tHYprécdiit @& AP&N I Bkdiiple 1,
met hanesul phonate. Melting point 156-157C (ethanol) 17 Exanple 10 :

9- Met hoxy - feplagingghh&xyjtnandipe jn Brepatatigh A1 SEPdh.thydr-elf gio-2a{tapiliap.
[ 2,1, 5] ben it i %iirﬁzl%gi I di oxi de The expected conpound is obtained
accordi ng Mm—mxg‘}ﬁej&%gcri bed in Exanple 1, replacing the

2-nitroaniline in Preparation A, Step A by 4-nethoxy-2-nitroaniline. 5
Mel ting point 95-96C

0 bty ERamBleg 1o S REn - Aoy BBeRYDR g6 gneth s kb dihvdras

pyrido[3,2-c][2,1,5]|benzothiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,
replacing the 2-nitroaniline in Preparation A, Step A, by 5-chloro-2-nitroaniline, and the 4-
methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methanesulphonate.

15 Melting point 100-101°C (ethanol)

Example8: 1-(4-Methoxybenzyl)-6,9-dimethyl-1,6-dihydropyrido|[3,2-c][2,1,5]-

benzothiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,
replacing the 2-nitroaniline in Preparation A, Step A, by 4-methyl-2-nitroaniline.

20 Melting point 90-92°C (ethanol)

Example 9: 1-[2-(4-Methoxyphenyl)ethyl]-6,9-dimethy}-1,6-dihydropyrido[3,2-c]-
[2,1,5]benzothiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,
replacing the 2-nitroaniline in Preparation A, Step A, by 4-methyl-2-nitroaniline, and the

25 4-methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methanesulphonate.
Melting point 156-157°C (ethanol)




[3,2-c] [2,1,5]benzot hi adi azepi ne 5, 5-di oxi de The expected conmpound is
obt ai ned according to the procedure described in Exanple 1, replacing the
2-nitroaniline in Preparation A Step A, by 4-nethoxy-2-nitroaniline, and
the 10 4-net hoxybenzyl chloride is replaced by 4-nethoxyphenyl et hyl

net hanesul phonate. Melting point 146C (ethanol) Exanple 12 :
1-[2-(4-N@thoxypbenyi)ethyl]-6-[2-(N,N-diethylanino)ethylI-1,6-

di hydropyrido[ 3, 2-c] [ 2, 1, 5] benzot hi adi azepi ne 5, 5-di oxi de The expected
conpound i s obtained according to the procedure described in Exanmple 1, 15

repl aci ng the nethyl Jodide in th ' i3 P .athgn A, Step
5 by 1 crianmets P P Ebriel  Reh B Gl Py dr R 2%

4- met hoxybenzyl chl orjed¢s)bénzottiihdiagepin®,54dioeidboxyphenyl et hyl

met hanesul phonate. Melting point 92C deconposition (ethanol) Exanple 13 :

1, 6- Bi s(4- net hoxybenzyl) -1, 6-di hydropyrido[ 3, 2-c][2,1, 5] benzo- 20

t hi adi azepThreedested cosmpeaendriseotiaipedt aecardingriothedprpecdyrm despbrdaiaciramme 1t o

t he procedure . ' [Ifa® r Chg_ b [-o¢li de used in
the N substPRel S +ATEalinE IF PRy iaton sl SREFEL HIBORE Mol fCE, EP

Mel tipg poMettingpoffd G5 (O6eO @gthinoly 18- Exam In a 14 :

6- (4- Met hoxybenzyl ) -1-12- (4- net hoxyphenyl ) et hyl ] -1, 6-di hydro

pyrido[ 3, 2-c] (2, 1, 5] benzot hi adi azepi ne 5, 5-di oxi de The expected conpound is

obtai ned :1 O_VRend¥yOrpAl -ﬁ.ﬂﬁﬁﬁ BP‘?}?)& I8 HIRh -1 6-dihFdtopgriae t he
met hyl iogggéhgggg int e(ﬁ?SUEQF{tStIO E)in rg%grationﬁkf Sfep B?fﬁy 4- 5
met hoxybenzyl chl ori d3.2-dil,5benzethiidismepinerfzS-dioxideori de is repl aced by

4- met hoxy- phenyl et hyl net hanesul phonate. Melting point 67C (ethanol)

Examl e 15 :
1- (4- Met horyhepeyted compBidtyis-dbtdinéli Hacadrdiiy td g prodedateldesdritddbi@m@mple 1,

replacing the 2-nitroaniline in Preparation A, Step A, by 4-methoxy-2-nitroaniline, and the

10 4-methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methanesulphonate.
Melting point 146°C (ethanol)

Example 12 : 1-[2-(4-Methoxyphenyl)ethyl]-6-[2-(/V,/V-diethylamino)ethyl]-1,6-
dihydropyrido[3,2-c]|2,1,5]benzothiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,

15 replacing the methyl iodide used in the N-alkylation in Preparation A, Step B, by 1-chloro-
2-(N,N-diethylamino)ethane hydrochloride, and the 4-methoxybenzyl chloride is replaced
by 4-methoxyphenylethyl methanesulphonate.

Melting point 92°C decomposition (ethanol)

Example 13 : 1,6-Bis(4-methoxybenzyl)-1,6-dihydropyrido[3,2-c]|2,1,5]benzo-

20 thiadiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 1,
replacing the methyl iodide used in the N-substitution in Preparation A, Step B, by 4-
methoxybenzyl chloride.

Melting point 95-98°C (ethanol)




t hi adi azepi ne 6, 6-di oxi de 10 The expected conpound i s obtained according to
the procedure described in Exanple 1, starting fromthe conpound prepared
in Preparation B, Step C. Melting point 174-177C (ethanol) Exammle 16 :

1-[ 2- (4- Met hoxyphenyl ) et hyl ] - 5- net hyl -1, 5- di hydr opyri do[ 3, 2-c] -

11, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de 13,The expected compound is obtai ned
accordlng to the procedure described in Exanple 15, except that the

4- met hoxybenzyl chloride is reBIaced by 4-net hoxyphenyl ethyl nethane-

sul phonat eExampleildg fo(4-Metlgoxybgmayl)- b Frédraiethaxy phgayhetiyl}-1,6-dihydro-
1- 13- (4- Met hoxyphenyl [3,2-c]-
11,2,5]benzothiadiazé%?p (H%k @?gﬁhgx(*%gﬁggﬂgxgsgpcgﬁ%@und i s obtained

according to the procedure described in Exanple 15  except that the

4- met hoxybenzyl chloride is replaced by 3- 4 met hoxyphenyl.) pr opyl

met hanesul Pfofnrested ggmpgpng F?g"tﬁ%)‘r’?ﬂ a@@r@e&:q&eﬁaﬁeﬁ re degeri wmpe 1,

5- et hyl - | ; h NQuMRENEY i e R-GbOMEEAPY p0ihiidn A [ diep Bl by 4-
benzothiad]iegze%ﬁ5t Eéﬂ%R%IOXIge T é expecteg cénpound 'S B ta|%§§ ac@gr di ng
to the pr omeﬁhuxﬁaedeﬂccrhldmtb iand BkempinethdSybeney cdperidehast rephacedl byet-heihosgnzy|

chl oride i b 5-trimet hoxybenzyl nethane- 5 sul phonate.
Mel ti ng pd%ﬁpy¥ 6@¥?@ﬁﬁ§ﬁ@?) Exanpl e 19 ;

9- Chl or o- hmgﬂm@qkhggyhgngmngS met hyl - 1, 5- di hydropyri do[ 3, 2-c] -
[ 1, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de The expected conpound is obtai ned

accprding to the procedure described in Exanple 15, 10 replacing the
2-ni trobeng enESHHAMY (£ et I ey 5 SRUAL LAl aropyRadts, 204 (112,518 2-

thiadiazepine 6,6-dioxide

10 The expected compound is obtained according to the procedure described in Example 1,
starting from the compound prepared in Preparation B, Step C.
Melting point 174-177°C (ethanol)

Example 16 : 1-[2-(4-Methoxyphenyl)ethyl]-5-methyl-1,5-dihydropyridoe|3,2-c]-
[1,2,5]benzothiadiazepine 6,6-dioxide

15 The expected compound is obtained according to the procedure described in Example 15,
except that the 4-methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methane-
sulphonate.

Melting point 181-183°C (ethanol)

20 Example 17 : 1-[3-(4-Methoxyphenyl)propyl]-5-methyl-1,5-dihydropyrido[3,2-c]-
[1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 15,
except that the 4-methoxybenzyl chloride is replaced by 3-(4-methoxyphenyl)propyl
methanesulphonate.

25 Melting point 94-96°C (ethanol)




ni trobenzenesul fonyl chloride. Mass spectrum: [M+l= 415 Exanple 20 :

9- Chl oro-1I-[2-(4-net hoxyphenyl)ethyl]-5-nethyl-1,5-di hydropyrido- [3, 2-c]
11, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de 15 The expected conpound i s obtained
according to the procedure described in Exanple 15, replacing the

2-ni trobenzenesul fonyl chloride in Pregjggtion B, Step A, by 4-chloro-2-

ni trobenzenesul fonyl chloride, and the 4-nethoxybenzyl chloride is replaced

by 4-nethoxypheny|ethK} met hanesul phonate. Mass spectrum_: 1M+] = 429 20
Exanpl e 2 : 5-Methyl-1-(3,4,5-trimethoxybenzyl)-1,5-dihydropyrido[3,2-c](1,2,5]-

9- Chl oro- 1-[ 3- (4- net hox 0 «H.net hyl -1, 5-di hydropyri do-
[3,2-c][1,2,5]benzotEF&%&@%Q%#%@hgﬁ%#krg%gge The expected conpound is
obt ai ned according to the procedure described in Exanple 15, replacing the
2-ni trobenzenesul fonyl chloride.in Preparation B, Step A,. by.4-chlorao-2-

ni t r obenz e HESEIPERRY LOBAPHIG igeblaing %ﬁ@dwsntetth%pwsﬁﬁ Qeschiped inEXamaplp ept aced
by 25 4- NROYIREREN RaRGaL PRENRLELY 340s-triMrdthd i BletHahe- 113C
(et hanol) ,ggﬁgﬁe gZ : BffoetiE p Y e e

9- Chl 6r 0- Ssulohyte- 1- [ 2- (3, 4, 5-tri met hoxyphenyl ) et hyl ] -1, 5-di hydr o-
pyrido[3,§-cé.'1,2, ? G %adi zepi ne 6, 6-di oxi de The expected conpound

i s obt ai ne¥<add YLE edure described in Exanple 15, 5

repl aci ng the 2-nitrobenzenesul fonyl chloride in Preparation B, Step A by
4-chl oro-2- nitrobenzenesul fonyl chloride, and the 4-nmethoxybenzyl chloride

i s repl aceixample 193 A-Ehlorpilnemethpaykenzyh<t-methyldidihydropymisiedd.e-clivel ti ng
oi nt 203-204C (et hanol,) . ’ _—
E-[4-(Benzy|oxy)benzgfkgggéﬁggbgq%gﬂ%?%gfﬂk?gggihydropyrido[3,2-c]- 10

11, 2, 51benzot hi adi azepi ne 6, 6-di oxi de The expected conpound i s obtained

rdin h re described in. Exanple 15 : .
according ’}"}% éxpgctgé 8grgggun% is obtained accorglng to rtr}?e procedure described in Example 15,

10 replacing the 2-nitrobenzenesulfonyl chloride in Preparation B, Step A, by 4-chloro-2-
nitrobenzenesulfonyl chloride.

Mass spectrum : [M']=415

Example 20 : 9-Chloro-1-[2-(4-methoxyphenyl)ethyl]-5-methyl-1,5-dihydropyrido-
[3,2-c][1,2,5]benzothiadiazepine 6,6-dioxide

15 The expected compound is obtained according to the procedure described in Example 15,
replacing the 2-nitrobenzenesulfonyl chloride in Preparation B, Step A, by 4-chloro-2-
nitrobenzenesulfonyl chloride, and the 4-methoxybenzyl chloride is replaced by
4-methoxyphenylethyl methanesulphonate.

Mass spectrum : [M"]= 429

20 Example 2] : 9-Chloro-1-[3-(4-methoxyphenyl)propyl]-5-methyl-1,5-dihydropyrido-
[3,2-c]{1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 15,
replacing the 2-nitrobenzenesulfonyl chloride in Preparation B, Step A, by 4-chloro-2-
nitrobenzenesulfonyl chloride, and the 4-methoxybenzyl chloride is replaced by

25 4-methoxyphenylpropyl methanesulphonate.



repl aci ng the 2-nitrobenzenesul fonyl chloride in Preparation B, Step A by
4-chl oro-2- nitrobenzenesul fonyl chloride, and the 4-nethoxybenzyl chloride
is replaced by 4-benzyl oxybenzyl chloride. 15 Melting point 86C (ethanol)
Exanpl e 24 :

1-{2-[4-(Benzy|oxy)phenylIethyl}-9-ch|or8-5-nethyl-l,5-dihydro-
pyrido[3,2-c|(1,2,5]benzothiadiazepine'g,B-dioxide The expected conpound is
obt ai ned according to the procedure described in Exanple 15, replacing the
2- ni t r obenYehimgpotmdy2-1dBi(otathbmoln Preparation B, Step A, by 4-chloro-2- 20
ni t robenzenesul fonyl chloride, and the 4-methoxybenzyl nethanesul phonate is
repl aced by 2-(4-benzyl oxyphenyl)ethyl chloride. Melting point 121-122C
(et hanol) %%25 9-Chloro-5-methyl-1-[2-(3,4,5-trimethoxyphenyl)ethyl]-1,5-dihydro-

9- Chl oral , 5-bi s(4- nmet hoxybenzyl ) -1, 5-di hydropyrido[ 3, 2-cj [1,2,5]-

benzot hi adi azepi ne 6,Mrifodd2wlll235Ibanrothiadiazeine éé%&'ﬁﬂ i s obtai ned
according to the procedure described in Exanple 15, replacing the

2-ni trobenzenesul fonyl chloride in Preparation B, Step A by 4-chloro-2-

ni t r obenz efesedpeony kompbwrd idebtaimed dcherdimgtthythe podediee desedbedirt Beample 15,

N-substitution of the. c ound i s repl aced 4- met hoxybenzyl chloride. 5
Vel ti Flg poriem‘m“?é-ﬂ?ig?‘gﬁ’ﬁ‘g{ﬁﬁ?‘}su@{b}ﬁﬁ?‘&r@é n pl)éparatlon g, )§¥ep Q\, )i)y E—clﬂoro- -
9- Chl or o- %i&ébéﬁ%&ﬁb@ﬁﬂ&%m%Mio}idé,‘iﬁ‘tﬁéﬂ%&th@%ﬁh@ﬂ)&h)&ﬁd@}{i teplaced by 2-(3,4,5-
di hydropyri do[ 3, 2-c] [ 1,2, 5] benzot hi adi azepi'ne 6, 6-di oxi de The expected

conpound i tsimsihaxiypkanyheds! methgnasalphpreatgr ocedur e described in Exanple 15,

repl aci ng ﬁ@g Z-Ei g E | fQnyl chloride in Preparation B, Step A, by
4-chl oro- 2= 2 ?%Z&@ eﬁéﬁéﬂyl chloride ; the nmethyl iodide used in

the N-substitution of the conpound is replaced by 4-nethoxybenzyl
met hanesul phonat ¢, and t he 4-nethoxybenzgl chloride is_replaced bé?
2- (4- benzyf@&}ﬂ&é&y’l Yetdn(Bengylpxybenzylicfchlone-Spuethyl-1 SedibydropyEide bhéicl-

10 [1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 15,
replacing the 2-nitrobenzenesulfonyl chloride in Preparation B, Step A, by 4-chloro-2-
nitrobenzenesulfonyl chloride, and the 4-methoxybenzyl chloride is replaced by
4-benzyloxybenzyl chloride.

15 Melting point 86°C (ethano])

Example 24 : 1-{2-[4-(Benzyloxy)phenyl]ethyl}-9-chloro-5-methyl-1,5-dihydro-
pyrido(3,2-c][1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 15,

replacing the 2-nitrobenzenesulfonyl chloride in Preparation B, Step A, by 4-chloro-2-
20 nitrobenzenesulfonyl chloride, and the 4-methoxybenzyl methanesulphonate is replaced by

2-(4-benzyloxyphenyl)ethyl chloride.

Melting point 121-122°C (ethanol)

Example 25 : 9-Chloro-1,5-bis(4-methoxybenzyl)-1,5-dihydropyrido[3,2-c][1,2,5]-

benzothiadiazepine 6,6-dioxide



Exanpl e 27 :

8- Chl or o- 1- ( 4- net hoxybenzyl ) - 5- net hyl - 1, 5- di bydropyri do[ 3, 2-c] - 15

[ 1, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de The expected conpound is obtained
according to the procedure described in Exanple 19, starting from

5-chl oro- 2-nitrobenzenesul fonyl chloride,instead of from 4-chloro-2-

ni trobenzenesul fonyl chloride in Prepar atll on B. Melting point 162-163C
(ethanol) 20 Exanple 28 :

8- Chl or o- ]Tl[ezex@ﬂ‘:tn@aFﬁmnylphjeﬁﬁb)aémqfﬂch}?o@%etpﬁb‘r procedusp Woggriged in Example 15,
pyrido[ 3, 2- 5] ol ct nd is
obt ai ned ac@l‘l&ag%he 2“& Be)é%rlgeg{éggﬁ @gosn(?irel Be drg'ﬁJl g@a%lﬁ g\ b %gﬁ{gpﬁg from
5-chl oro- hﬁbﬁdh@&&@ﬁl@d&@& Whiceialg| andltigs miehyﬂ redidadised id tleaVisubbtitation 21 the

ni trobenzenesul f onyl chl or| de in Preparation B, and from

2- (4- met hd‘a@?}ﬂ%ﬂ%%@?ﬁ%d by smegharabeneyl dhesde e i nst ead of from

4 rretCony ,m 1bp8ﬂ1|t%'7qec é\(ﬁm)ng poi nt 186-188C (ethanol) -22- Exammle 29
| or O- 3-( 4- nernoxypnenyl)propyl] 5- et hyl - 1, 5- di hydr opyri do

[3 2-c][1, 2, 5] benzot hi adi azepi ne 6, 6- di oxi de The expected conpound is

e e O RN N At e e A R

ni trobenzenesul f onyl (ﬁﬁ'd}fobslﬂdbﬂ PERD25M dn20thFadibBdpind €6 éNide 62- 65C
(1 sopropanol ) Exanple
1- (4- Met hoxybenzyl )-5, 9-di net hyl -1, 5-di hydropyrido[ 3, 2-c][1, 2,5]-

benzot hi adfh%z eligd g P‘gﬁ g s%%éﬁ;eﬁpﬁ%é&?gfg% f@@@{b&?‘{[ﬁ% iéiésfcﬁg‘}n@'ﬁﬁﬁgax%l‘é%?i ng

to the proce u
4- net hyl - aepslmtmg)bmeanesbdrfzamshlfmw @hlddizlei insPrepatatidn By Gtepd A blyo4-ohldro- 2-

?;: oRenzenestl ol s Chieie bt SR | o uslPLd B RSy SP5%
1- [ 2- (4- MeLlipour &bt ¥ la=metBo i beREN ¥hethamesdlphordte0 BYd kiod-Aefidxlbenzyl
chloride is replaced by 2-(4-benzyloxyphenyl)ethyl chloride.
Melting point 168-169°C (ethanol)

Example 27 : 8-Chloro-1-(4-methoxybenzyl)-5-methyl-1,5-dihydropyridoe|3,2-c]-
15 [1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 19,
starting from 5-chloro-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-
nitrobenzenesulfonyl chloride in Preparation B.

Melting point 162-163°C (ethanol)

20 Example 28 : 8-Chloro-1-[2-(4-methoxyphenyl)ethyl]-5-methyl-1,5-dihydro-
pyrido(3,2-c]{1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 19,

starting from 5-chloro-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-

nitrobenzenesulfonyl chloride in Preparation B, and from 2-(4-methoxyphenyl)ethyl
25 methanesulphonate instead of from 4-methoxybenzyl chloride.

Melting point 186-188°C (ethanol)




[ 1, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de 15 The expected conpound is obtained
according to the procedure described in Exanple 20, starting from
4- et hyl - 2-ni trobenzenesul fonyl chloride instead of from 4-chl oro- 2-

ni t robenzenesul fonyl chloride in Preparation B. Melting point
(et hanol ) Exanple 32 :
1-13-(4-N@thoxyphenyl)propyl]-5,9-dinefﬁﬁr-l,S-dihydropyrido-

128C
20

[3,2-c][1, 2,5]benzot hi adi azepi ne 6, 6-di oxi de The expected conpound is

obt ai ned according to the procedure described in Exanple 21,

starting from

o tr obens desampitdl BERUrpdat - pe Bssy rergRoBoNEru B G b

(ethanol) -23- Examl(8,23d(f,2,5]benzothiadiazepine 6,6-dioxide

9-thhoxy-|-(4-nethoxybenzy|)-5-nethy|-1,5-dihydropyrido[3,2-c]
[ 1, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de The expected conpound is obtained

501 110 . b B8 RSRANGR)(ISAGTAGER SRy AR kB PR S 1,

cC
4- met hoxy- 2-ni trobernzenesul Tony ori rom

ni tr obenzesigsitg f foml Scttlorol Britiobeef@atfahyloghBriddkinkicad $oIifidm 142hbBOC-

(ethanol) Exanple 34

9-N@tﬁoxyJPUﬂ%m@@“ﬁE¥ﬁ8&§bP§ﬁ9P5%@HVFTWBBnEthyI-1,5-dihydropyrido- [ 3, 2-c]
11,2,51 Qﬁ@ﬁﬁ%@%ﬁ@%@%%ﬂt@ﬁoﬁgﬁmﬂmeide The expected conpound i s obtained
according To procedure described in Exanple 20, starting from

4- met hoxy- 2- ni trobenzenesul fonyl chloride instead of from 4-chloro-2- 10

ni trobenz %egsﬁugl !fg ;E%g 1?{11'-19feiu9&yib9nz§rl)‘?§’§f l}nie nyl-l?',s-(l'}ﬁllyhi'(pp%'rptﬁi[?&-c?ﬁh?ﬁ-c

(et hanol)
9- Met hoxy-] - [ 2- (4- metekyihRIiNzepRiecaRydioxddéret hyl - |, 5- di hydr o-

pyrido[ 3, 2-c][1, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de The expected conmpound is

obt ai ned according to the procedure described in Exanple 21,

The expected compound is obtained according to the procedure described in Example 19,

10 starting from 4-methyl-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-

nitrobenzenesulfonyl chloride in Preparation B.

Melting point 135-136°C (ethanol)

Example 31 : 1-[2-(4-Methoxyphenyl)ethyl]-5,9-dimethyl-1,5-dihydropyrido|[3,2-c]-

[1,2,5]benzothiadiazepine 6,6-dioxide

15 The expected compound is obtained according to the procedure described in Example 20,

starting from 4-methyl-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-

nitrobenzenesulfonyl chloride in Preparation B.

Melting point 128°C (ethanol)

Example 32 : 1-[3-(4-Methoxyphenyl)propyl]-5,9-dimethyl-1,5-dihydropyrido-

20 [3,2-c][1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 21,

starting from 4-methyl-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-

nitrobenzenesulfonyl chloride in Preparation B.

Melting point 130-131°C (ethanol)




15 starting from 4-met hoxy-2-ni trobenzenesul fonyl chloride instead of from
4-chl oro-2- nitrobenzenesul fonyl chloride in Preparation B. Ml ting point
128- 131 C (isopropanol) Examle 36 :

1- (4- Met hoxybenzyl )-5-net hyl -9-(tritluoromethyl)-1, 5-di hydropyri do-

[ 3,2-c] 11, 2, 5] benzot hi adi azepi ne 6, 6-di gxi de 20 The expected conpound is
obt ai ned according to the procedure described in Exanple 19, starting from
4-trifluoromethyl -2-nitrobenzenesul fonyl chloride instead of from 4-chl oro-
2-ni trobenzenesul fonyl chloride in Preparation B. Melting point 142-143C

(et hanol ) . 24- ml : s . L

5 2 (- MESRRIAZ Ty T sy ey By ST A pyyidord. 2l

di hydropyrido[ 3, 2- cl [[125]béetliadiatéine8,6/diotidé, 6- di oxi de The expected
conmpound i s obtained according to the procedure described in Exanple 20,
starting from4-trifluoronethyl-2-nitrobenzenesul fonyl chloride instead of
from 4-chl@y.0- i f . | i i ting
boint 43 413{8 eg(ﬁg%tﬁ% E%ﬁ&%?gﬁ?gaﬁ?g afé@é/ﬂdm%%%é foctdhrEaERABAS HPRx Brp1¥ib!

1- [ 3- ( 4- Matdrony fhem y4-hptlapyt 2-nBrobaideyesuffofylr chilbtuide onstady by -fiqrb- 4-chloro-2-

di hydr opyri.d 3,2-c|El,i,ﬁ%b&nzq;hiadla pi ne 6, 6-di oxi de The expected
conpotind % ey ot shlandgn igeraidi cedur e described in Exanple 21,
starting fNieRhg vbink | 79198 Eleihahol- Ni t robenzenesul fonyl chloride instead of
from 4-chloro- 10 Z-nitrobenzenesul fonyl chloride in Preparation B. Melting
poi nt 144-145C (ethanol) Examle 39 :

1-{2- 14- t ; 5- - i cel .
11 2, 5] berg s QS i 7 cemiBlatbh iR TRAIY S o iripirier
according to the proqsdiw)H,2iSibenzdibihdidzepinegu-diodile 15 starting from

2-ni trobenzenesul fonyl chloride instead of from 4-chl oro-2-
ni trobenzenesul fonyl chloride in Preparation B.

The expected compound is obtained according to the procedure described in Example 20,

starting from 4-methoxy-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-
10 nitrobenzenesulfonyl chloride in Preparation B.

Melting point 65-68°C (ethanol)

Example 35: 9-Methoxy-1-[2-(4-methoxyphenyl)propyl]-5-methyl-1,5-dihydre-
pyrido[3,2-c](1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 21,
15 starting from 4-methoxy-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-
nitrobenzenesulfonyl chloride in Preparation B.

Melting point 128-131°C (isopropanol)

Example 36 : 1-(4-Methoxybenzyl)-5-methyl-9-(trifluoromethyl)-1,5-dihydropyrido-
[3,2-c][1,2,5]benzothiadiazepine 6,6-dioxide

20 The expected compound is obtained according to the procedure described in Example 19,
starting from 4-trifluoromethyl-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-
2-nitrobenzenesulfonyl chloride in Preparation B.

Melting point 142-143°C (ethanol)




Mel ting point 133-134C (ethanol) Exammle 40 :

1-[2- (4- Phenol )ethyl]-5-nethyl -1, 5-di hydropyrido[ 3, 2-c][1, 2, 5] benzo-

t hi adi azepi ne 6, 6-di oxide 20 Performcatal ytic hydrogenatlon under
hydrogen at atnospheric pressure, at anbient tenperature and overnight, on
t he conpound prepared in Exanple 39, in,he presence of

pal | adi um on-carbon 10 % Renove the pall adi um and evaporate the filtrate
under reduced pressure. Recrystallise the resulting precipitate froma

m xture of nethanol/water 90/10. Melting point 170-173C (et hanol /water)

-25- Exa -1.5-

1-(4- Met H%%é&&’# fl—Lz S‘/' 30‘1%%“'1%%“?%?5‘%%‘2’ '9- f‘g'z%‘p’ﬁ“ﬁtehy%), }:3’5 di oxi de
The expected conpoundihgdropyeidoBgR- ant,axsquotlﬂadnhﬂepmm&diioﬁddescri bed in
Exanple 1, starting fromthe conmpound prepared in Step B of Preparation C
5 Melting point 162-163C (ethanol) Exanple 42 :

1-[2-(4- Nbfﬂkoesapea%@xbalsmwl ik ob{ia&mrdc@%%gtoqhe f;éocgdé& RBR#BX @R in E&aara.;@@nne

5, 5-di oxi de The expected conpound is obtal ned according to the procedure
descri bed startifig fropi é-tdflyoromethypL-rtitiohenzéresulionyi hkdmydenmj,dadcif | foamh dechilayo-
repl a 0 enyl et hyl. t hane- 10 sul phonate. Melting point
115- 1 6C k3% @ﬁeﬁﬁenﬁzg‘gjﬁﬂ‘b’ﬂ&h‘ﬁ’?ﬁ?% in BFépafish B

1- [ 3- (4- MaV1bexy paaiuB MarO pyikthaddth pyri do[ 3, 2-c] [ 1, 2, 5] benzoxa- thi azepi ne
5, 5- di oxi de The expected conpound is obtained according to the procedure

described in Exanple 41, 15 except that the 4-nmethoxybenzyl chloride is
repl aced Ex@mple3§et Ho[»@y(él'Mngho)xpip enpDprapylirariaethybrdirsflworomethylhi,Spoi nt

L1305, 4 b e TRl oBrido R 2-cll1 2, Sibenzathiaginzepine 6.6 dioxide

The expected compound is obtained according to the procedure described in Example 21,
starting from 4-trifluoromethyl-2-nitrobenzenesulfonyl chloride instead of from 4-chloro-
10 2-nitrobenzenesulfonyl chloride in Preparation B.

Melting point 144-145°C (ethanol)

Example 39 : 1-{2-[4-(Benzyloxy)phenyl]ethyl}-5-methyl-1,5-dihydropyrido[3,2-c]-
[1,2,5]benzothiadiazepine 6,6-dioxide

The expected compound is obtained according to the procedure described in Example 24,
15 starting from 2-nitrobenzenesulfonyl chloride instead of from 4-chloro-2-
nitrobenzenesulfonyl chloride in Preparation B.

Melting point 133-134°C (ethanol)

Example 40 : 1-[2-(4-Phenol)ethyl]-S-methyl-1,5-dihydropyrido[3,2-c][1,2,5]benzo-
thiadiazepine 6,6-dioxide

20 Perform catalytic hydrogenation, under hydrogen at atmospheric pressure, at ambient
temperature and overnight, on the compound prepared in Example 39, in the presence of
palladium-on-carbon 10 %. Remove the palladium and evaporate the filtrate under reduced
pressure. Recrystallise the resulting precipitate from a mixture of methanol/water 90/10.

Melting point 170-173°C (methanol/water)




t hi azepi ne 5, 5-di oxi de 20 The expected conpound is obtained according to
the procedure described in Exanple 41, except that the 4-nethoxybenzyl
chloride is replaced by 2-(3,4,5-trinethoxyphenyl)ethyl nmethanesul phonate.
Mel ting point 165-166C (ethanol) -26- Ezanole 45 :
1-[2-(1-Naphthyl)ethyl]-1H pyrido[3, 2-cll1, 2, 5] benzoxat hi azepi ne 5, 5-

di oxi de The expected conpound is obtainéd according to the procedure
described in Exanple 41, except that the 4-methoxybenzyl chloride is

repl aced by [2-(1-naphthyl)ethyl] nethane- 5 sul phonate. Melting point

201- 203C (st hanol ) E 46 . . . .

1 (21 1, 1 R TG e sl omyside el 2STbenzogathinzenine §5-o c i ne
5, 5-di oxi de The expedfi¢ddeonpound i s obtained according to the procedure
described in Exanple 41, 10 except that the 4-nethoxybenzy] chloride is
repl aced by [ 2-(4-biphenyl)ethyl] nethane- sul phonate. Melting point

163- 165C (8t.h JAE : : .

1-12-[4-( er?z%g%(% Eﬁ@ﬁg‘:‘rﬁeﬁ%hoﬁ 319?ﬂ—l?cpc>%c}1r(ll%EOSt,hf-pé(icff,ufZe, %ﬁs ré?lezdolga]?x%nml%zl’epi ne
5, 5- di oxi detarfibg frhm thx panp@chdqoegroedun Step B lof Rrapechtias€or di ng to t he procedure
descri bed i n Exanpl 4% o ept..that the 4-nethoxybenzyl chloride is

repl ated HYEANERO F et hyl et hanesul phonate. Melting point
142C (et hanol) Exanple 48 : 9-Chl oro-1-[2-(4- et hoxyphenyl)ethyl]-1H
pyrido[3,2-c][1,2,5]- 20 benzoxat hi azepi ne 5, 5-di oxi de The expected
conpound iExampleidded laiZe@rMietipxyphemhdefindl blltpyaidedd.2rdl HaSlbangoxanpl e 41,

thiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 41,

except that the 4-methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methane-
10 sulphonate.

Melting point 115-116°C (ethanol)

xample 43 : 1-[3-(4-Methoxyphenyl)propyl]-1H-pyrido[3,2-c][1,2,5]benzoxa-

thiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 41,
15 except that the 4-methoxybenzyl chloride is replaced by 3-(4-methoxyphenyl)propyl
methanesulphonate.

Melting point 99-100°C (ethanol)

Example 44 : 1-[2-(3,4,5-Trimethoxyphenyl)ethyl]-1H-pyrido|[3,2-c][1,2,5]benzoxa-

thiazepine 5,5-dioxide

20 The expected compound is obtained according to the procedure described in Example 41,
except that the 4-methoxybenzyl chlonde is replaced by 2-(3,4,5-trimethoxyphenyl)ethyl
methanesulphonate.

Melting point 165-166°C (ethanol)




repl aci ng the 2-am nophenol in Step A of Preparation C by

2-am no- 4-chl orophenol, and the 4-nethoxybenzyl chloride is replaced by
4- met hoxyphenyl et hyl net hanesul phonate. Melting point 126-127C (et hanol)
-27- Exanple 49

9- Met hyl - 1-[ 2- (4- met hoxyphenyl ) ethyl ] - 1B pyrido[ 3, 2-c][1, 2,51
benzoxat hi azepi ne 5, 5-di oxi de The expected conpound is obtalned accordi ng
to the procedure described in Exanple 41, | aci ng the 2-am nophenol in
Step A of xampledSiio-2-0yNahthy RO pyrigRChbFLIL didbersorblazepine S5

4- met hoxybenzyl chlokLﬁﬁ LS repl aced by 4-net hoxyphenyl et hyl

nmet hanesul phonat e. I'hg point 114-115C (et hanol) Exanple 50 :

9- Met hoxy-1-[ 2- (4- nethoxyphenyl)ethyl]-lkayrldo[s 2 cl[1,2,51-

benzoxat hi azepin 5-di oxide, 10 The ex ected conp t aj.ned
accor di ng ths ?"Iﬁ’éCtﬁgﬁ%‘@H‘EH”é‘ 1&@?&4“?%‘&?"?@ Broﬁi ure g&i?F‘BE‘? hi“ﬁ%ple 41,

2- am noph r d
the. 4 ot narRenad TEC fsoy BTt BUbal: b Bl S T PR Akthane
nethamesuhmhﬂnaﬁe Melting point 115-116C (ethanol) Exanple 51 :

2- Chl oral -] 2- 4-ne 9 { l)ethyl]-1Hpyrido[3,2-c][1, 2 51- 15

benzoxat hi expected conpound is obtalned accordi ng
to the procedure described in Exanpl e 41, replacing the

2- chl oro- 3- pyri di nesul phochloride in Step A of Preparation C by 2, 4-

di chl or o- Exampldidées Jr hlédmwphwll-&w&thﬂklﬂ-mmg;}udHzabﬁlb@nmar de is

repl aced by 4- netho h t hanesul phonate. 20 Mass spectrum 1M41=
416 Exanple 52 : WQQ&HXL g,tshy xiffe

5- Met hyl - 1-12- (3, 4, 5- trinethoxyphenyl)ethyl] 1, 5- dihydropyrido- [3 2-C

1[ 1, 2, 51bepz othlad aze .G,g di oxi de 25 The expe g ou g obﬁalned

accor di ng PREHT 6 1§08 @nesceHnelg iy Broged uré ?(%?BB? ’fa“'t‘lh‘

4- metjjoxy hgiept! th&th!he r4-GRthoRyBeRRY12&a6r 8y is2repRcét By t[QJ(mlﬂT@%MPéﬁ%Fl}’ ety
sulphonate.

Melting point 163-165°C (ethanol)

Example 47 : 1-{2-[4-(Benzyloxy)phenyl]ethyl}-1H-pyrido|[3,2-c][1,2,5]benzoxa-
thiazepine 5,5-dioxide

15 The expected compound is obtained according to the procedure described in Example 41,
except that the 4-methoxybenzyl chloride is replaced by 2-(4-benzyloxyphenyl)ethyl
methanesulphonate.

Melting point 142°C (ethanol)

X le 48 : 9-Chloro-1-[2-(4-methoxyphenyl)ethyl]-1H-pyrido[3,2-c][1,2,5]-

20 benzoxathiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 41,
replacing the 2-aminophenol in Step A of Preparation C by 2-amino-4-chlorophenol, and
the 4-methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methanesulphonate.
Melting point 126-127°C (ethanol)




met hanesul phonate. Melting point 165-166C (ethanol) -28- Examle 53 :

5- Met hyl - 1-[ 2- (4- N, N- di net hyl am noet hoxyphenyl )et hyl ] -1, 5-di hydro

pyrido[ 3, 2-c][1, 2, 5] benzot hi adi azepi ne 6, 6-di oxi de The expected conpound is
obt ai ned according to the procedure described in Exanple 15, except that

t he 4-net hoxybenzyl chloride is replaceq by 2-(4-N, N—dlnethylanlnoethoxy 5
phenyl ) et hyl net hanesul phonate. Mass spectrunl[M 1 452 Exanple 54 :

6- [ (2- Met hoxyet hoxy) net hyl ] - 1-[ 2- ( 4- nethoxyphenyl)ethyl] 1, 6-

di hydr opyr Exampgle29c] %Melhlﬂilbb?ﬁ(zbmhtlmdb’ah@pﬂhﬁl)ﬁl-wcﬂ)ﬁiddéz'Plﬂéﬂédpect ed
compound i s obt ai ned accqﬁﬁh g g% BI cedure described in Exanple 2, 10
repl aci ng the azepi n ‘3 ?‘3?? ‘R BVt hat of Preparation E. 1H NI\/R
(solvent CDCl,): 8 (ppm: 3.10 (m211); 3. 34 (s SFD 3.52 (t, ZFD 3.81
(s,311); 3. 95 (m211); 4.30 (m.211); 4.90 5.81 (dd, | 6. 86

(d. 2H): 7-The expepted pmpoumbis o, %né(dné}%ﬂ)dmwtoahe pwe@Hy demﬁ%% xzmple 41,

1-12-(4- MW I Y, [ lgﬁﬁé

t hi adi azep%eﬁﬁé]éggﬁd?(?ﬁ%?ﬂn%ﬂ; %%Iﬁ?%zﬁét& %t(ﬁeb%' cétz)lrlrrpr@loundnﬂ a901 é§ 454

(0. 00% nol the 49hethbtybentyl CRIBridt )s rapldciby hycthoxigplamiytetiad nd:tt(aia@suhp})onﬁwr 1

hour 30 ninu[es. AftEr rggg}ion evaporate off as much of the ethanol as

possi bl e, ejt Ll 43y dd ethyl acetate. Neutralise with

saturated sodi um bi carbonate solution. Then re-acidify to pH 4-5 using

acetic acid. Extract with 20 ethyl acetate and wash with brine. Dry over

sodi um sul Bxample S8vaSoMetleoxyrktE2-(4-sethed phenydlethyl 1 Hrplynidal 3.9 s [all,2,5ls e from

the appropriate solv nt Ln icnt. 1.24-175C (diisopropyl ether) Exammle
oot ipES s

56 : 4-[2-(5,5-Dioxi f'iieZ 5] benzoxat hi azepi n-1-yl )et hyl]-
phenol
10 The expected compound is obtained according to the procedure described in Example 41,
replacing the 2-aminophenol in Step A of Preparation C by 2-amino-4-methoxyphenol, and
the 4-methoxybenzyl chloride is replaced by 4-methoxyphenylethyl methanesulphonate.

Melting point 115-116°C (ethanol)

Example 51 : 2-Chloro-1-[2-(4-methoxyphenyl)ethyl]-1 H-pyrido[3,2-¢][1,2,5]-

15 benzoxathiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 41,
replacing the 2-chloro-3-pyridinesulphochloride in Step A of Preparation C by 2.4-
dichloro-3-pyridinesulphochloride, and the 4-methoxybenzyl chloride is replaced by 4-
methoxyphenylethyl methanesulphonate.

20 Mass spectrum [M']=416

ExampleS2 : 5-Methyl-1-[2-(3,4,5-trimethoxyphenyl)ethyl]-1,5-dihydropyrido-
[3,2-c][1,2,5]benzothiadiazepine 6,6-dioxide

25 The expected compound is obtained according to the procedure described in Example 15,
except that the 4-methoxybenzyl chloride is replaced by 2-(3,4,5-trimethoxyphenyl)ethyl
methanesulphonate.

Melting point 165-166°C (ethanol)




-29- Heat a m xture of the conmpound of Exanple 47 (0.0004 nol), hydrobromc
acid (4 mM) and acetic acid (6 mM) at 35C for 5 days. Take up the m xture
inice and water. Add ethyl acetate and neutralise with sodi um

bi carbonate. Extract with ethyl acetate and wash with brine. Dry the
organi ¢ phase over sodi um sul phate. FiLE?[ and evaporate under reduced 5
pressure. Recrystallise the precipitate Tromthe appropriate solvent.

Mel ting point 58-61 C (ethanol/water) Exanple 57 :

1-[ 2- (2- Met hoxyphenyl ) et hyl ] - 1H pyrido[ 3, 2-c] [ 1, 2, 5] benzoxa- thi azepi ne

5, 5-di oxi T pecd. MROUAAA A5 [ ' q re
descri beddwg%%'e%l@t&?gp xg‘gﬁﬁPﬁg%&?ﬁggﬂg%?%%gghgwn?ﬁ?gr| eu-i S
repl aced by 2- net hoxypiridui3,2:idppil2,5]benzdthigdixaepine b3Bdibtide

(i sopropanol /water) Exanple 58 : 1-{2-[3-(Benzyl oxy)-4-nmethoxyphenyl]ethyl)
-1H pyrido[ 3, 2-c][1,2,5]- benzoxathi azepi ne 5, 5-di oxi de The expected

conmpound i B, OBtRLRE doRPER s Mbidifed REoMIMRCOAHE Brodeditt bbb i kRAMIE 151,
15 except that the 4-nethoxybenzyl chloride is replaced b

y
2- [ 3- ( benzeHcoptythatdthe fembibeyytieanyll hlaideyis repaded s 2H(NoMalireethylemiRthoxgt vent

cool fo: o8 . 305 (t © 3.89 (s,3H) ; 4.24 (t,2H ; 5.14 (s,2H) :
5. 71 fdd,l‘?—%e%?ﬂ%h}ﬂd?gfgﬁg‘(mﬁ%' ; 7.8gs(d5? 1H) . ExgirrpII(:)SQ : (528

5-[2- (5, 5-Masgdpd@ninimyy+dep 3, 2-c] [ 1, 2, 5] benzoxat hi azepi n-1-yl )ethyl]- 20
2- met hoxyphenol The expected conpound is obtained according to the
procedure described in Exanple 56, replacing the conpound of Exanple 47 as
starting r Y. t ¢ m%ﬁﬂfip 28 j J 358-160C

(i sopr opan%%&%;rﬂ)' ZAgﬁéxngn@faggtghg{y) | T2 %‘ﬁ mM&Mﬂ%ﬁwtml] %’%-

1- [ 2- (4- Met hoxypheny|dikydroplypido[32¢132,2;5¢h ¢nko thiiddinzepiwe $,fidieXidd H) - one

The expected compound is obtained according to the procedure described in Example 2,
10 replacing the azepine of Preparation A by that of Preparation E.
'H NMR (solvent CDCl3): & (ppm): 3.10 (m,2H); 3.34 (s,3H); 3.52 (t,2H); 3.81 (s,3H);
3.95 (m,2H); 4.30 (m,2H); 4.90 (m,2H); 5.81 (dd,1H);
6.86 (d,2H); 7-7.15 (m,4H); 7.20-7.35 (m,3H); 7.85 (dd,1H).

Example S5 : 1-[2-(4-Methoxyphenyl)ethyl]-1,6-dihydropyrido[3,2-c][2,1,5]benzo-

15 thiadiazepine 5,5-dioxide

Reflux a mixture of the compound of Example 54 (0.001 mol), 95° ethanol (10 ml) and 6N
hydrochloric acid (10 ml) for 1 hour 30 minutes. After reaction, evaporate off as much of
the ethanol as possible, dilute with water and add ethyl acetate. Neutralise with saturated
sodium bicarbonate solution. Then re-acidify to pH 4-5 using acetic acid. Extract with

20 ethyl acetate and wash with brine. Dry over sodium sulphate. Evaporate under reduced
pressure and recrystallise from the appropriate solvent.

Melting point 174-175°C (diisopropyl ether)

Example 56 : 4-[2-(5,5-Dioxido-1H-pyrido[3,2-c][1,2,5]benzoxathiazepin-1-yl)ethyl]-
phenol



-30- The expected conmpound is obtained according to the procedure descri bed
in Exanple 42, from conpound prepared in Preparation D, Step B. Exanple 61
. 1-[ 2-(3- Hydroxy-4- et hoxyphenyl ) et byl ] pyrido[3,2-c] [1, 5]

benzoxazepi n-5(1H)-one 5 The expected conmpound is obtained according to
the procedure described in Example 59, fjom conmpound prepared in
Preparation D, Step B. Exanple 62 :

1-[ 2- (4- Met hoxyphenyl ) et hyl ] -6-nmet hyl -1, 6-di hydro- SH pyrido[ 2, 3-b

[ 1, 5] benzobcatAapixturs obthe cpnmoe%@%Ewr&@%&ﬂéo‘ﬁ @oaﬁtﬂrqm@nw&%m@ apg t he
rocedur e ri I 2 1 0 n

B oar | e gfaegs b @?ﬁe for S2days 1 Paild GMRCHRAHAREEBAT Gelter"Add ethy!
1-12-(3- Hyﬁlcrewteyaﬂd nalti’ubmg/phmrgokl)lmh b;clal]boﬁataEEkltydc{ Wifir ethylyadetaieSddd wash with

pyrido[2,3-h][1 enzodi. az n-5-o0 ex t ed co ound i s, obt
accor di ng bRnG. iy p S@é%%?%pgg%?c‘?"ebé F‘H Hﬁ‘b‘{)?% ands @HP’@WH&CCS%‘EEM ed
in Prepar afn‘e%ré:’R %ﬁuﬁet reH AR I‘Qﬁ;k &«!PXol@EmCOVPOUNDS OF THE

| NVENTI ON ~ EXAMP In vitro CytOtOXIC ive cell lines were used : -

1 nurine IMM@mt 38101P Q. (ethadolfwaters mal | -cel | human | ung carci nona, A549,

20 - | hungn epi noj i t.h ndi ng resi st ant
ine, Ko LSRG, it FE MR Reeersh i Py et a7 R e s ny o 1
(ADR), - | human col ofigRphieSRioxide29. -31- The cells are cultured in RPM
1640 conplete culture nediumconprising 10 % foetal calf serum 2nM
gl utam ne 50 units/mM of penicillin, 50 .tg/m of streptomycin and 10mM
Hepes, PH fhéexpbiftatBhipduid & SHidihdd BbRE OB Ak h LR s 3 BxEpRSAD tO
t he cyt ot 0X

10 except that the 4-methoxybenzyl chloride is replaced by 2-methoxyphenylethyl.

Melting point 138-140°C (isopropanol/water)

Example 58 : 1-{2-[3-(Benzyloxy)-4-methoxyphenyl]ethyl}-1H-pyrido[3,2-c][1,2,5]-

benzoxathiazepine 5,5-dioxide

The expected compound is obtained according to the procedure described in Example 41,
15 except that the 4-methoxybenzyl chloride is replaced by 2-[3-(benzyloxy)-4-
methoxyphenyl]ethyl methanesulphonate.
'H NMR (solvent CDCl;) : & (ppm) : 3.05 (t,2H) ; 3.89 (s,3H) ; 4.24 (t,2H) ; 5.14 (s,2H) ;
5.71 (dd,1H) ; 6.70-7.45 (m,13H) ; 7.83 (dd,1 H).

Example 59 : 5-[2-(5,5-Dioxido-1H-pyrido[3,2-c][1,2,5]benzoxathiazepin-1-yl)ethyl]-
20 2-methoxyphenol

The expected compound is obtained according to the procedure described in Example 56,
replacing the compound of Example 47 as starting reagent by the compound of
Example 58.

Melting point 158-160°C (isopropanol/water)

25 Example 60 : 1-[2-(4-Methoxyphenyl)ethyl]pyrido[3,2-c][1,5]benzoxazepin-5(1H)-

one



conpounds. The cells are then incubated for 2 days (L1210) or 4 days (A549,
KB-Al, 5 KB-3-1, HT29). The nunber of viable cells is then quantified by a
colorinmetric assay, the Mcroculture Tetrazolium Assay (Cancer Res. 1987,
47, 936-942). The results are expressed as |1 C50, the concentration of
cytotoxic agent that inhibits the prolijferation of the treated cells by 50
% By way of exanple, the conpound of f Exanpl e 42 has the | C50 val ues
given in the Table below |C50 nM Test conpounds HT29 L1210 A549 KB-3-1
KB-Al Exanple 42 9.8 8.2 11.3 15.6 13.3 The conpound of Exanple 42 is
accor di ngl rful |l (AN ! e : J l'ine
kAl 1 o alhC Rl sl Pl Wulincd s BARE o R Iock i ResrbR if BRBh R,
that 42 i sfremtcompooghpizpatetyn PrephrtiopDpSepm. which is responsible for the
mul tiple resistance 15 to cytotoxic drugs. Therefore, the conmpounds of the
invention are, in addition, of value in the treatnent of human tunours
that are rgsi 1 o1Ghem . 5}{6;}3 : l - ell cycle

LI 210 cel Iw@béﬁg g?%}tr}ﬁ%?ﬁﬁonl}rs a@h%?@)ftgéﬁhyeﬁg?lg’s&eﬂggsgf vari ous
concentrations of 20bteixazepipS(idfisoneThe cells are then fixed using 70 %
et hanol (v/v), washed twice in PBS and incubated for 30 mnutes at 20C in
PBS that contains 100 g/m of RNAse and 50 g/m of propidiumiodide. The
resul ks areheReeed REmpoudi RUMENIPPARoing td&h€ ptdcediirb Abscrifdy & BR&HpM! 3t ed
in the GQ+M phase after 21 hours conpared with the control. 25 The
conpounds Gémichmppwidkprepyad it Brepaakor B S€pHot oxi ¢ agents having sel ecti ve
action on -32- the cell cycle. By way of exanple, the conpound of Exanple
42 at a concentration of 25nM causes 80-90 % of the cells to accunulate in
t he G2+M pReafapkiRer PJ2idMethoxyplicaebéthsll]cemethyd-10dikydro-5HepysiddR Skisse) .

EXANPLE C : Phar i cal i t]on
C: Pharmaceul) g rodibepin-5-one

The expected compound is obtained according to the procedure described in Example 42,

10 from compound prepared in Preparation F, Step B.

Example 63 : 1-[2-(3-Hydroxy-4-méthoxyphenyl)ethyl]-6-méthyl-1,6-dihydro-SH-
pyrido|[2,3-b][1,5]benzodiazepin-5-one

The expected compound is obtained according to the procedure described in Example 59,

from compound prepared in Preparation F, Step B.

15 PHARMACOLOGICAL STUDY OF COMPOUNDS OF THE INVENTION

EXAMPLE A : In vitro cytotoxicity

Five cell lines were used :
- 1 munne leukaemia, 1.1210,
- 1 non-small-cell human lung carcinoma, A549,
20 - 1 human epidermoid carcinoma, KB-3-1, and the corresponding resistant line, KB-A1,
whose multi-drug resistance was induced using adriamycin (ADR),

- 1 human colon carcinoma, HT29.



5 Formula for the preparation of 1000 tablets each containing 10 ng of
active ingredient Conpound of Exanple 42

...................................... 10 g Lactose

T The cells are’cultured-in RPMI 1640-complete culturc medrum co I\gglgsrll%gs Il% (;1/% gogtztg}a(iaélif;[ é- .

serum, . 2mM. glutamme, 50, umts/ml of pemcﬂlm, 50 ug/ml of sireptomycin, and, 10mM, | . . .

---------- compounds ‘The -cells are: then -incubated -for 2-days (LlZlO&lora GaysJAS546LRBVRI, 1-
Compounds of fornula ( WR 4 6 R2 (I (UH?2), G wher ei n
alAr epr esdiB3-b PbB%P)oThﬁ mpybdred vipbbugellsps ﬂ@naamalytlﬁqulyda Pejorimeir-sayz the or
4-5 3 5 3,hosit n Q9 oht rogen atom of the
pyrido gro pmé:(l:lcupl eeérag?]hququg‘lggﬁgﬁ%?i?e glgt%zaéglbag%%) ring, which ring is
optionally substituted by one or nore identical or different atons or
groups sel ected from hal ogen atons_and the gro roxy, linear_ 10 or
branched (Ibe-repylts) ¥9IGXPTGF~°r?éaﬂs Kiso- Hhe sencsatratign @gwpfées@yagan el olgpits, thenched
(Cl-CB)tr lis! of B8 Heab@RINION) Isp GHIDSY 1Nl &F Alarfpite ﬂﬂkté&gﬁﬁ atgm by
one or tm}f?ﬁégr K anz(i:hed ECIrB}JCG a?kyﬁgréo&fjps) nitro I n arrl or
branthed (E3ampk) 492:1yds thntCm values given in the Table below:

ICso nM
Test compounds HT29 L1210 | A549 | KB-3-1 | KB-Al
Example 42 9.8 8.2 11.3 15.6 13.3

The compound of Example 42 is accordingly powerfully cytotoxic in those tumour lines.
The resistant line KB-Al is as sensitive as the sensitive line KB-3-1, which demonstrates
that 42 is not recognised by P-glycoprotein, which is responsible for the multiple resistance

15 to cytotoxic drugs.

Therefore, the compounds of the invention are, in addition, of value in the treatment of

human tumours that are resistant to chemotherapy.

EXAMPLE B : Action on the cell cycle

L1210 cells are incubated for 21 hours at 37°C in the presence of various concentrations of
20 test compounds. The cells are then fixed using 70 % ethanol (v/v), washed twice in PBS
and incubated for 30 minutes at 20°C in PBS that contains 100 ug/ml of RNAse and
50 pg/m] of propidium iodide. The results are expressed as a percentage of the cells that

have accumulated in the G2+M phase after 21 hours compared with the control.

25 The compounds of the invention are powerful cytotoxic agents having selective action on



(G -C2)al kyl enedi oxy, Wrepresents a group X-Y or Y-X wherein : X
represents a group ) SO2 or C=0O, 15 and Y represents an oxygen atomor a
group N-R3 wherein R3 represents a hydrogen atom a linear or branched
(Cl-C6)al kyl group, a linear or branched (Cl-C6)arylalkyl group, -Ak-Z-R
or -Alk-Z-Alk'-Z"-R wherein Alk and A k';, represent, each independently of
the other, a linear or branched (CI-C6)aFkerne 20 group or a linear or
branched (C2-C6)al kenyl ene group, Z and Z' represent, each independently
of the ot Hbe celryeley Banway of gkamplas tye compomperof Exgmplepd2 rt arrengentraiigreaf i cal
or differ e et ofto) i h -£8) I

represent ot 7l SHLERCH-08, GERAL cBli ¥ WENTH: Sy 6R)GM pRsC s 21 hoprs
hydr ogen afuatreatedcalsyd 2@voinphoG2-eMhass)oar yl group, Rl and R2, which are
the sane or different, represent a hydrogen or hal ogen atomor a hydroxy
group, a linear or branched (C -C6)al kyl group, a linear or branched
(C1-Co6) al koxy group, a linear or branched (G -C6)tri hal oal kyl group, an
amno group 5 (optionally substituted at the nitrogen atom by one or two

| i near or branched (G -C6)alkyl groups), a nitro group or a linear or
branched (- ﬁxﬁ.%éo§g the%{ enant.i omers and di astereoi soners, and

al so addit EC ¢ Rhprgpeeltical compOsiione couti cal |y acceptabl e acid or
base, with the proviso that : 10 - n is other than zero when G represents a
hydr ogen at@fula foMIRprpdrARINSTA00E tad1dY SHcALBRtaRiY N PRE oY abtBRIIFSEASt & 9roup
N-R3, then R3 represents a hydrogen atom a linear or branched

( C2- C6) al Kyompoundpfdixampleddy) .-.(.Cl.~.C6)-at-kyt - gr-oup--wher.ei-n-t-he..al-kyl0 gr oup

Sl Lnear Bk ARaRAdehen O represents a yarogen atomand Wrepjesents
one of the {Wo gro

ups

WHheat StArCH ....c.eveiiiii ettt ve e s be e e e e 10g
LACIOSE ...ttt e e e e st b e e e an 100 g

10 MagnesIUM STEATALE ........coeeiuueriiriireee ettt ettt e cr et esaa s e e s e e naesnessassaeneeens 3g



15 wherein R3 represents an ethyl or benzyl group, nis other than 1, 2 or
3, - the conpounds of formula (1) are other than

] - benzyl -5, 10-di et hyl - |, 5- di hydr o- 6H

pyrido[ 2, 3-b] [ 1, 4] benzodi azepi n- 6- one, et hyl

1, 2- di net hyl - 5- oxo- 5, 6-di hydro-1 H pyridgo[2, 3-b][1, 5] benzodi azepi ne
3-carboxyl ate, 3-acetyl-1-ethyl-2-nethyl-1, 6-dihydro-

5H pyrido[ 2, 3-b][I, 5] benzodi azepi n- 5-one

2-am no-]- met hyl - 5 oxo- 5, 6- di hydr o- | FERAIMS

pyrido[ 2, 3-b] [ 1, 5] benzodi azepi ne-3-carbonitril e and et hyl

2-am no- | - net hyl - 5- oxo-5, 6- di hydro-]H pyrido[ 2, 3-b][1, 5] benzodi azepi ne
3-carboxylate, it being understood that : - an aryl group neans phenyl,

bi phenyl, naphthyl, tetrahydronaphthyl, each of those groups being
opti onal | J'ﬁﬂm“?ﬁﬁ%fo‘%ﬁ?‘%z@f two or three identical or different atons or
groups 25 selected from hal ogen a %gs and the groups linear or branched
(G -Co6)al kyl, hydroxy, |inea bhr'a 4C6) al koxy, linear or branched
(G -Ce)trihal oal kyl and am o‘!’o-tion | Iy dubstityped at the nitrogen atom
by one or two linear or branched AQ - al k Zgroups$), nitro, linear or
branched (Cl-C6)acyl, l|inear ow bran€hed N{GC - C6)al kyl car bonyl am no,
(g - ) al kyl enedi oxy, phenyl oxy, benzylox%, | i near or -35- branched
am no- (Ci - C6) al koxy, linear or branched (CH,)6)al kyl ami no- (Ci - C6) al koxy and
| i near or branched di (G -Cﬁ)alkyIanino-(CP\CB)aIkoxy, - a heteroaryl group
means a nono- or bi-cyclic, aromatic, 5- t 0G12- menber ed group containing
one, two or, three hetero atons sel ected from oxygen, nitrogen and sul phur,
it 5 beind"S"Beérstood that the heteroaryl group may be optional |y
substituted by ,one or nore identical or different atons or groups sel ected
from hal ogen g8 and the groups linear or branched (G -C6)al kyl,
hydr oxy, &ing @ DI representh e erf20i or @§¥idd Rmup optipmedlyrfused ibther:Beti4 or 4-5
(G -Co)trihadvarkRW and am no (optionally substituted by one or nore |inear
or branched %CI-CB)aIkyI groups), nitro, linear or branched (G -C6)acyl,
linear or bPSNURBd 10 (Cl- C6)al kyl carbonyl ani no, |inear or branched
(C1- C2) al kyliergsld @xderstOGEmyd B Yitroge By 8&the phid® gFoup locBUPACAG b positions
am no- ( C1- C6) al koxy, linear or branched . _

2 to 5 in the ring, which ring is optionally substituted by one or more identical or

different atoms or groups selected from halogen atoms and the groups hydroxy, linear
10 or branched (C;-C¢alkyl, linear or branched (C;-Ce)alkoxy, linear or branched
(C,-Ce)trihaloalkyl, amino (optionally substituted at the nitrogen atom by one or two
linear or branched (C;-Ce)alkyl groups), nitro, linear or branched (C;-Cg)acyl and
(C,-Cy)alkylenedioxy,
e W represents a group X-Y or Y-X wherein :

X represents a group >SO2 or >C=O,

15

and Y represents an oxygen atom or a group N-R; wherein R3 represents a
hydrogen atom, a linear or branched (C;-C¢)alkyl group, a linear or branched
(C-Ce)arylalkyl group, —Alk—Z-R or —Alk-Z~Alk'-Z'-R wherein Alk and Alk'
represent, each independently of the other, a linear or branched (C;-Cg)alkylene

20 group or a linear or branched (C,-Ce)alkenylene group, Z and Z' represent, each
independently of the other, an oxygen, sulphur atom or —N(R')- group, R and R’
identical or different represent a linear or branched (C;-Ce)alkyl group,

e n represents zero or an integer wherein 1 <n<6,



(C1- Co6) al kyl am no- (Cl- C6) al koxy and |inear or branched di (G -C6)al kyl am no-
(Cl-Co)al koxy, s , -a group Ooptionally fused in the 2-3, 3-4 or 4-5
position neans that 3 | 2 15 the benzo or pyrido group is optionally
fused to a phenyl, (C4-C3)cycloal kyl or heterocyclic group in the position
A KAor 3C---3,2 provided that, \/\/nqg4_0 represents a pyrido group, the
nitrogen atomis not a point of attachnment to the fused ring, 20 - an

al kyl ene group nmeans a bival ent radical of a saturated hydrocarbon chain, -
an al kenyleen€ rgprosgmtsvelayviso genbitara) ardryl grdugat a bdteraatyy growpar bon chai n

containing from]1l to .3 double bonds,.- a (C4-Cqg) | oal k roup neans a
cycl obut arfe, ﬁt?@lgﬁye‘?ﬁ‘&lhér,e 8o SP1BH A% aﬁ@,rem’crgeﬁeéﬁ%ga?&ﬁ@gs? O\éb@géﬂ’cﬁ&’i’i‘eordﬂ' oup,
and -36- - aniRbEY fg@é{&ﬂ,' £ HaHRreaRsha $el-tpRisd gt%ulsanﬁaﬁwaat&dbra‘échédo

7- menber ed, nonocyclic group containing fromone to three hetero atons

sel ect ed fr of@FCAzlsgengroupygdinearmt brandhed (€:1-Calriledeabkid rateum fanf aminegzoupl )

according to, cl.aim.1l, wherein represents j 502 and S r.epresents N-R3,
t hei r5d enant i (%%'P%a na“boﬁtlg‘g? eraééhgo pgen e?ﬁod}‘ at%?fjiotn Fofl l‘gf)t iénetoaﬁe?reg%an\?\? etdh a
phar maceut i cat L@, AkGERbGR),8 @b Grélip dtadfhear or branched (C,-Cg)acyl group,

their enantiomers and diastereoisomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base,

with the proviso that :

10 - n is other than zero when G represents a hydrogen atom,

- when G represents a hydrogen atom and Y represents a group N—R3, then R; represents a
hydrogen atom, a linear or branched (C,-Ce)alkyl group or an aryl-(C;-C¢)alkyl group
wherein the alkyl group is linear or branched,

- when G represents a hydrogen atom and W represents one of the two NR;C(O) groups

15 wherein R; represents an ethyl or benzyl group, n is other than 1, 2 or 3,

- the compounds of formula (I) are other than 1-benzyl-5,10-dimethyl-1,5-dihydro-6H-
pyrido[2,3-b][1,4]benzodiazepin-6-one, ethyl 1,2-dimethyl-5-0x0-5,6-dihydro-1H-
pyrido[2,3-b][1,5]benzodiazepine 3-carboxylate, 3-acetyl-1-ethyl-2-methyl-1,6-dihydro-
5H-pyrido[2,3-b][1,5]benzodiazepin-5-one, 2-amino-1-methyl-5-oxo0-5,6-dihydro-1H-

20 pyrido[2,3-b][1,5]benzodiazepine-3-carbonitrile and ethyl 2-amino-1-methyl-5-0x0-5,6-
dihydro-1H-pyrido[2,3-b][1,5]benzodiazepine 3-carboxylate,

it being understood that :

- an aryl group means phenyl, biphenyl, naphthyl, tetrahydronaphthyl, each of those groups

being optionally substituted by one, two or three identical or different atoms or groups

25 selected from halogen atoms and the groups linear or branched (C;-Cg)alkyl, hydroxy,
linear or branched (C;-Cg)alkoxy, linear or branched (C;-Cg)trihaloalkyl and amino
(optionally substituted at the nitrogen atom by one or two linear or branched (C;-Cg)alkyl

groups), nitro, linear or branched (C;-Cg¢)acyl, linear or branched

(Ci-Ce)alkylcarbonylamino, (C;-C;)alkylenedioxy, phenyloxy, benzyloxy, linear or



3- Conpounds of formula (1) according to claim1l, wherein X represents |
S2 and Y represents 0, their enantioners and di astereoi soners, and
addition salts thereof with a pharmaceutically acceptable acid or base. 4-
Compounds of fornula (1) according to claim1, wherein X represents j C=0
and Y 10 represents N-R3, their enanti_ggrprs and di astereoi soners, and
addition salts thereof with a pharnmaceutically acceptable acid or base. 5-

Conmpounds of fornula (1) according to claim1l, wherein X r&presents j C=0
and Y reprtuershed amino-(eiGe)dlkexit ilivparras basnghed Hsiroalbylapia-€C1-analkaxaand on

salts theregof w.t . Bhar i I tabl e acid or base. 6-
Conpounds g%ne?%\érrrrbﬁ?%hf%?l(glf?m%}u#lgggﬁy%ﬁ@;gf clains | to 5 wherein G
represents an aryl or heteroaryl group, their enantioners and

di ast er eoi sORBEfarydNHodsididahon modhbdsor bheyaief aminidiica Sphariragembéred! dryup
acceptabl e acid or base. 7- Conpounds of formula (lI) according to claim§6,
wher ei n G reoptaps pae, AW |96 Hyree hetstppatomy selagied from: @yesy, miiegentand syiphuhike
groups sel q¢t r | i ;

v ogy. o R widefifRad B8 3he RbekbATEGH iy LEBIRART ubediRRFHY 1Y pPfilre

t her eof wi tillerticphar different atomk loy gangpestlatice fimai bhlogentmsms anBihe feupgsdineainds

f f | I ' .of cl ai , 2. 4, 6 d 7, in R3
" epr osent o o traiba Cor Collki Ratkor esss & Rippehsede Celiiane Besfior BRerGeing
di ast er eo- (@%ﬁﬁﬁaloﬁﬁﬁ Ak ing Topiirhafly SBRERAED B9 blle 8r RV TRGS W bEdkhed

accept abl e ac or base. 9- Conpounds of fornula (1) according to any one
of claims ACi%s)adkyl 6 geonigds)7, niffioer bigar Rer  Banahpd efartoaeylhyiaeargent brasghest a

l'ine or d | - arylal kyl gr t.hej antigners and

i astbr coi Sonmritiopam sy Bk o B¥Bere e CRRRIMANR , By

accept abl e Rarfooy, biser 16r Gosmdeddsainof(Q;Miakdxly) abear didig beandked one

of claime | to 9, wherein 5 5 ) ) .
(C,-Cg)alkylamino-(C;-Cg)alkoxy and linear or branched di(C;-Cg)alkylamino-

(Cy-Ce)alkoxy,

4 5
- a group optionally fused in the 2-3, 3-4 or 4-5 position means that

15
the benzo or pyrido group is optionally fused to a phenyl, (C4-Cg)cycloalkyl or
P
R
heterocyclic group in the position _ , L or 4 ,
/,"3 - e
provided that, when represé}lts a pyrido group, the nitrogen atom is not a point
of attachment to the fused ring,
20 - an alkylene group means a bivalent radical of a saturated hydrocarbon chain,

- an alkenylene group means a bivalent radical of a hydrocarbon chain containing from 1 to
3 double bonds,

-a (C4-Cg)cycloalkyl group means a cyclobutane, cyclopentane, cyclohexane,

cycloheptane or cyclooctane group, and



O represents a group optionally substituted by 1, 2 or 3 identical or 10
different atons or groups selected from hal ogen atons and the groups
hydroxy, linear or branched (C -C6)al kyl, linear or branched

(G -Co)al koxy, linear or branched (C -C6)- trihal oal kyl, amno (optionally
substituted at the nitrogen atom by one or two | i near or branched

(G -Co6)al kyl groups), nitro, linear Branched (G -C6)acyl and (Cl-C2)-

al kyl enedi oxy, their enantioners and dlastere0|soners and addition salts
thereof with a 15 pharnaceutically acceptable acid or base. 11- Conpounds
of formula ( cordin mh rein ecs are at ed
% n the 3 bpdsREEdc bl ofeafn 2 hatlee SnFrSt el sred MUt BBrdf e

and 2 the gﬁ@lpsmhmn%afmmr oy enatied héteio &6HR! deydcted! frmamtrogenbroapgdmeahd
(G -Co6)al koxy and linear or branched (G -C6)trihal oal kyl, their
enant i omer SUGRYT-di ast er eoi soners, and addition 20 salts thereof with a
pharmaceutical |y acceptable acid or base. 12- Conpounds of formula (1)
according to any one of clainms 1 to 11, wherein R, and R2, which are the

same or di f r ent eprese h gen, or atom or | linear or

br anched ({Zj OA‘PQ?PP {‘f % (I)a?CF‘%/H ro BPIIBHaWthH’rB( @preﬁ?ﬁlko%& Ploup or a
| inear or branched (C - C6)tr|haloalkyl group, their enantioners and

di ast &r eoi scﬁpnsentaNdRz,zlfﬁiramhtibmprsgad tinstetrorsoofersyiandh addiporasaita dleanedf ot y
acceptabl e aci,d _or ound of fornmula (1) according to any

3-
one of clalﬁttTnn?mu uﬁ?”ﬁﬁﬁnfé 88%ggwhh|ch is 6-[(2-nmethoxyet hoxy) net hyl ]

-1-[2-(4- et hoxyphenyl ) et hyl ]-1, 6-di hydropyri do-
[3,2-c][2,1, 5] benzot hi adi azepi ne 5, 5-di oxi de, and its addition salts

t her eof dﬁ TedmpRhas gpﬁﬁuhracz@ucyoraﬁl%q@mnhq,@ﬁ&fér 4‘ese§@ﬁpw%ﬁ. foorrrul a

(I) accordi ng to any one of 10 to 12,7

1-[2-(4- netho hen th i hydr opyri do[ 3, S nzo dlazep
s T Te SRl i ehabicingrs and A @Raos i ARG R s BEeaT PR o
accept abl e q&hgnaéﬁnam?mgggmgﬁ e idbPpagel @ (1) according to any one of
clains 1, 2 8 and 10 to ,

4- Compounds of formula (I) according to claim 1, wherein X represents > C=Oand Y
10

represents N—Rj, their enantiomers and diastereoisomers, and addition salts thereof with

a pharmaceutically acceptable acid or base.

5- Compounds of formula (I) according to claim 1, wherein X represents >C=O and Y

represents O, their enantiomers and diastereoisomers, and addition salts thereof with a

15 pharmaceutically acceptable acid or base.

6- Compounds of formula (I) according to any one of claims 1 to 5, wherein G represents
an aryl or heteroaryl group, their enantiomers and diastereoisomers, and addition salts

thereof with a pharmaceutically acceptable acid or base.

7- Compounds of formula (I) according to claim 6, wherein G represents a phenyl group
20 substituted by one, two or three groups selected from linear or branched (C,-Cg)alkoxy,
benzyloxy and hydroxy, their enantiomers and diastereoisomers, and addition salts

thereof with a pharmaceutically acceptable acid or base.



which are : 10

1-[ 2- (4- met hoxyphenyl ) et hyl ] -6-net hyl -1, 6-di hydropyrido[ 3, 2-c][2, 1, 5] benzo-
t hi adi azepi ne 5, 5-di oxi de,

1-[ 2- (4- met hoxyphenyl ) et hyl ] - 5- net hyl -1, 5-di hydropyri do[ 3, 2-c] [ 1, 2, 5] benzo-
t hi adi azepi ne 6, 6-di oxi de, and addition,salts thereof with a

phar maceutically acceptable acid. 15 16- Conpounds of formula (1) according
to any one of clainms 1, 3, 6, 7, and 10 to 12, which are :

1-[ 2- (4- met hoxyphenyl )ethyl]-1H pyrido[3,2-c][1, 2, 5] benzoxat hi azepi ne 5, 5-

di oxi de, : . :
4-[2-(5, 5-%'i Co%l%%lp% ?f %f/jrnlugo([l)?,? 9{:(11?%?02?1%'] %néen%fo%gigt S 1é22é61 %a?Ld ;1 Y(}a“terﬁlyq ﬁ)heno

l, 20 represents a linear or branched (C;-Cg)alkyl group, their enantiomers and diastereo-
1-[ 2- (2- met hoxyphenyl ) et hyl ] - 1H pyrido[ 3, 2-c] [ 1, 2, 5] benzoxat hj azepi ne 5, 5-
di ([)Xi ((je iso%er:)rs, an)c/l a)dditiox s!alts ther%)o/f wﬂh L phanna]cL:uncally]acceptagi(e acpd or base.

1-{2-[ 3- (benzyl oxy) - 4- net hoxyphenyl ] et hyl } - 1H pyri do[ 3, 2-c] [ 1, 2, 5] benz-
oxat hi azepi ne 5, 5-di oxi de,
5-[ 2- (5, 5-2% Guhpomidsopforinaty @) 2ewldiig & &) benezakaainisalz &pin6é angd [7) whergin R2- 25

net hoxyphenol , and addition salts thereof with.a raceut o cal | .
accept ggl e dEPigse S?-adlpfd&%egsa%lr ot ﬁeﬁ’ﬂ)eraépoé\rwérf‘?%ﬁd 8&@%@%‘;‘3&3{% i a
(1) accor di nghahorérdiaftl Yiaste?Qoisdih@t amidesddu@sh kdstthadeot Rethea pBarhaditiedlly i n a

basi ¢ medium - a compound of formula (I1l) : WRI (Il), OR2NNN H
acceptable acid or base.

10- Compounds of formula (I) according to any one of claims 1 to 9, wherein

;. represents a group @i optionally substituted by 1, 2 or 3 identical or

2 2

10 different atoms or groups selected from halogen atoms and the groups hydroxy, linear
or branched (C;-C¢)alkyl, linear or branched (C;-Cg¢)alkoxy, linear or branched (C;-Ce)-
trihaloalkyl, amino (optionally substituted at the nitrogen atom by one or two linear or
branched (C;-Cg)alkyl groups), nitro, linear or branched (C,-Ce)acyl and (C,-C,)-
alkylenedioxy, their enantiomers and diastereoisomers, and addition salts thereof with a

15 pharmaceutically acceptable acid or base.

11- Compounds of formula (I) according to claim 10, wherein the substituents are located

in the 3- or 4-position of the group @ and are selected from halogen atoms and

the groups linear or branched (C,-C¢)alkyl, linear or branched (C;-C¢)alkoxy and linear
or branched (C;-Ce)trihaloalkyl, their enantiomers and diastereoisomers, and addition

20 salts thereof with a pharmaceutically acceptable acid or base.

12- Compounds of formula (I) according to any one of claims 1 to 11, wherein R; and R,
which are the same or different, represent a hydrogen or halogen atom or a linear or
branched (C;-C¢)alkyl group, a linear or branched (C;-C¢)alkoxy group or a linear or
branched (C;-Cg)trihaloalkyl group, their enantiomers and diastereoisomers, and

25 addition salts thereof with a pharmaceutically acceptable acid or base.



5 wherein W AL R and R2 are as defined for formula (1), * with a
conpound of forrmula (I11l) : z2 (CH2)n-G (I11), wherein n and Ar are as
defined for forrmula (1) and Z2 represents a nucl eofugal group, 10 to yield
t he conpound of fornula (1), which is purified, where necessary, according
to a conventional purification techniqyg, which is separated, if desired,
into its stereoi soners according to a conventional separation technique,
and which is converted, if desired, into their addition salts with a
pharmaceutically acceptable acid or base. 15 18- Pharnaceuti cal

conposi ti | Sl | l ' D | . 1an
oneof ol ot iRk P r ATty SRk oF GRRER. A, FERETSNS'E hiciP"Y
phar maceut i cak| g-[(2amethpikgbthex y)nmuetil]- 1 {@R(4tmathox gatenyBethyl ] 196-dRtyaropeidat | cal
conpositions accaording to ¢laim18 for use as anti-cancer agents.. 20- Use
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5 14- Compound of formula (I) according to any one of claims 1, 2, 6, 7 and 10 to 12, which
is 1-[2-(4-methoxyphenyl)ethyl]-1,6-dihydropyrido[3,2-¢][2,1,5]benzothiadiazepine

5,5-dioxide, and its addition salts thereof with a pharmaceutically acceptable acid.

15- Compounds of formula (I) according to any one of claims 1, 2, 6, 8 and 10 to 12,
which are :
10 ¢+ 1-[2-(4-methoxyphenyl)ethyl]-6-methyl-1,6-dihydropyrido[3,2-c][2,1,5]benzo-
thiadiazepine 5,5-dioxide,
¢+ 1-[2-(4-methoxyphenyl)ethyl]-S-methyl-1,5-dihydropyrido[3,2-c][1,2,5]benzo-
thiadiazepine 6,6-dioxide,

and addition salts thereof with a pharmaceutically acceptable acid.

15 16- Compounds of formula (I) according to any one of claims 1, 3, 6, 7, and 10 to 12,
which are :
¢+ 1-[2-(4-methoxyphenyl)ethyl]-1H-pyrido[3,2-¢][1,2,5]benzoxathiazepine 5,5-
dioxide,
¢ 4-[2-(5,5-dioxido-1H-pyrido[3,2-c][1,2,5]benzoxathiazepin-1-yl)ethyl]phenol,
20 ¢ 1-[2-(2-methoxyphenyl)ethyl]-1H-pyrido[3,2-¢][1,2,5]benzoxathiazepine 5,5-
dioxide,
¢ 1-{2-[3-(benzyloxy)-4-methoxyphenyl]ethyl}-1 H-pyrido[3,2-c][1,2,5]benz-
oxathiazepine 5,5-dioxide,
¢ 5-[2-(5,5-dioxido-1H-pyrido[3,2-c][1,2,5]benzoxathiazepin-1-yl)ethyl]-2-
25 methoxyphenol,

and addition salts thereof with a pharmaceutically acceptable acid.

17- Process for the preparation of compounds of formula (I) according to claim 1,
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characterised in that there is reacted, in a basic medium :

— acompound of formula (II) :

W R,
Ol T Fx ™
—
N N
H
5 wherein W, A, R; and R; are as defined for formula (1),

*  with a compound of formula (III) :

Z;—(CH),—G (11D,

wherein n and Ar are as defined for formula (I) and Z, represents a nucleofugal

group,
10

to yield the compound of formula (I), which is purified, where necessary, according to a

conventional purification technique, which is separated, if desired, into its stereoisomers

according to a conventional separation technique, and which is converted, if desired, into

their addition salts with a pharmaceutically acceptable acid or base.

15 18- Pharmaceutical compositions comprising as active ingredient a compound according to

any one of claims 1 to 16, alone or in combination with one or more pharmaceutically

acceptable, inert, non-toxic carriers.

19- Pharmaceutical compositions according to claim 18 for use as anti-cancer agents.

20- Use of pharmaceutical compositions according to claim 18 for the manufacture of anti-

20 cancer drugs.





