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the carbon wtomy of & aud B boing optioually subsbitated with ope ov move R o,

wivich may be identioal o or diffrent from one anothe

- Be By and R are dotined such thats

Py Ry groups may logether Ram a i’lg.\ya&n; ST groe

R, aed Ry nay together
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R, and R, may together o a bondora € i‘\wﬁig\ done o

Ry mnd R may together form a bomd ova U e-alloylons group;
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Re ropresents & Oeadkyd, Coravcloalind, Chpan

aioyl, hvdroneCreatiyl, O e Ruoroationd, j§>i§§i§’i}"§ oF §>s:m\§ RN
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~ the cyelic amine formed by -N-A-L-B- represents a (38 3methyipiperazin -yl 33
ditnethyvipiperazive byl Gelep3, S-dimethyipiperazin 1oyl duisopropyipiperain-isyl o
feiny-3-methyThexahydropyrolo] 3d-clpyrrol-20 L=yl group: and

~ Ry and Ry represent a hyvdrogen atom.

Among the compounds of generat formula () that are suljests of the invention, a
eventesnth group of compounds is constituted by the componnds for which:
- Ry represenis g 3-Huorophenyl or a 4--‘8u.orcvgsfhmyi grong;

- the ovelic antne fonned by -N-A-L-B- represents an (80-3-nethyiptperasin- oyl 3,3+

dz\nf‘ihyu}zpmamz ¥l {cisp-3 S-dimethylpiperasin- Ly, dusopopyipperazin-tovl, 6.9
dia;;‘as;}im{é\5}&@{:‘--9«}-‘L I-phenylpiperazin-1-vl, 4-benzylpiperazin- -yl 3+

wdroxnymethyipiperanio- -yl &2 hydronyethyDpiperann- byl (R0-4-(2-bydroxypropyl -
piperagin-i-vl,  (Spd-C-hydrogypropvhipiperaain- il d-{-hydrory-2-methylpropan-2-
yiipiparasine -yl 4-{Z-hydroxy-2-msthylpropyl ipiparazin- -y, 44 3heydeogy-3-
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as dufined shove and Xy reprecents 8 foaving group sach as o halogen, by troatment using

MR
an apnine of gonerad foemals THD by owhieh & L oand Boare ag defined provicusly. Thiy

reaction may be coriad owt by heating e reactants e a polar solvent queh s pastanal o
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dazed L3 -Shondaming. dovivatives o gonosd
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Spyridin-

N

formsula (1 a8 deftned above may be obtaingd frovn Jortvatives of gonerg! Bovmnla (V) s

which o alove and PO ropresants 3 protsoting group Ror

3
RN

g

Lo X Ry osmd Koo an defis

profeciing an antne nctivn such ay g sulphonate, Ry example tosylate o any other group

novmally used for the protection of buidasels, prerole or ndole {7 Brofedtive
srganie chemdstey™, T, W, Gresne sad PGl M. Waots, 3 Bdition, Wiley fﬂi‘iﬁ?&tis’:ﬁ?{t{?, f
ESL39T 1 The conversion of the dedlvatives of gonerad formula (V) Iy then corried ot via

3 deprotoction reastion, for exumply by reutment using 2 base such ay seddiwn hydronide

when PG represonts 2 benzene ¢ oluenosulphouyl group,
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(VY inowhich By AL L B Ry, Reand PO o The conversion of the

dortvativex of geners! formala (V) i then corried out vi g deprotection reaclion, for
examples by beatment uwslng & base such s sodimm hydioxide when PG oroprosens a
benzene oy toluenesulphony! group.

The derivatives of goneral formuda (V) may be pespared from devtvaiives of genersl

formuds (V1 as deflnad sbove by trostoment using an sning of geoeral formuds (1 w

which &, L and B e oy defingd provicusly, This reaction may be carvied ot by heating

the roactands g & polar solvont such as pontaned or dumethyisulphoxide.

iimihmel La-Slpynidazine  dovtvatives of  gonenad

3

The {1 pyvoke

¥

femuda VL I which Q R Ry, Byoand PG are sy Jdolingd above, may be propaved by

yaad coupding scconding fo Sueakit conditions betwean g 3haloimidase] L2
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nataloats

vad formnda GV dnowhich Ba Yoo By snd R av defied
L $

o

sromie oy fodine stom and g LA pyrrelol? Ldlpyridine

VI o which PO i ay defined abeve wnd M oreprosonte o
dihy ‘§\W\<§‘R¥"\.§ 03 whoryd group, moest offvy ¢ 448 Saomamethiyb 30N

T

diosaborolan 2ot groun

&

The couplings secording © the Skt wethod ave, Sy example, carvied cut by hesting in

the PrEseNeS of & catalyst st as L

ok

se(diphenyiphosphinoforoceneidichioropaliadinn snd of & mineral base swgh s

X

cacsinn carbesrate, i o mixture of sodvenis sach as dixans st waley

The  Fhale{ I pyrolid Mbpvddin-daitimidweo] 1 2dlpyridarine  derbvativey af

goneral formuls (VI and the iloveololZ 3bipvnidine devbeatives of genersl femala

o

(VI as dofined sbove s kuown or pray be propared avcording & msthods known tos

porson skilled i the sy

W ocerlamy casss v Swopchaming U wwrmlel 23S pvadinadeav imidara] 13-
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Hlmyridasine derivatives of general foroala (1) for which the amine formed by N, L, & and
B camprises a second ssoondary or tertiary amine may be prepared respoctively from the
corresponding primary o secondary amine by alkyletion or reductive anunation sccording

to methods customary fora person skilled 1o the art,

Profochins grouns

fn certgin cgses, the dertvatives of goneral formuldag (I} or (V) as defined above with an N-
A-L-B group corprising a primary or sccondary amine function, may be protected during
the synthesis at this privary or secondary anmng function by @ profegting group, for
exanple a benayl or a t-butylokyearbonyl

The products of generl structure {1} as deflned above are then obtained acvording to the
provesses desortbed, after o supplementary step of deprotection of the protecting growp

according to the usual conditions known o the person skilled in the art

In the foregoing, the expression "leaving group™ s understood 1o mean a group which may
be sasity cleaved from a molecule by breaking s heterolysis bond, with the departure of &

pary of electrons, This group may, for example, thus be readily replaced with another

X

group during & substitution veacton. Such leaving groups are, for example, halogens or an

activated hydroxy! group such as a mesyl, tosyl, triffate, acelyl, eto. Examples of leaving

P
3

groups and also reforences for the preparation thereof ars given in "Advancss in Organie

e 3

Chemistry”, L Mareh, 3 Edition, Wiley Juterseience, p. 310-316.

The bltewing examples deseribe the proparation of cerfadn vompounds o accordance with
the nvention. These examples are not iimif:iﬂg and serve paly to dlustrate the nvention,
The numbers of the compounds sxemplified refer to those given in Tabde 1, hersinafter,

o

which iHustrates the chenucal structures and the physical properiise, respectively, of a

o

murtber of compounds scearding to the invention,
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Sxample 1 {compuund  Noo 3B {UHRHH-HusrephenyibhmsthybaSanthd

hexabhyidropreroeln]ideefrrel B L pyrrolold Jo-bjpyridiast

yhimidave{l, 3-8pyridasine
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Mep L1 &-Chlorosdamethyvipyridazie-Soylanune sl Scllove-S-methyvlpyridagineg-

A mixtwre of 30,8 g (307 nunol} of 3 salichloro-damethvipyridazine In 178 mi of squetas

anuvada (96 s heated ot 12070 for 16 B i o steed vosctor at wn intornal prossure of

£ b

it

The reactor is cooled and the resction minture is powed inte 200 mi of water, Thy soiid

formed v oselated by Glration sad deied under vacuum to give 387 ¢ of & mixture

conaining arowd 45% of &-chlaedamethylpyridagie-3oviaming {CAS 64068-00-4) and

aof G-olforo-S-methpipyadane-3vlamine {UAS 00348870},

UHONME {CDCHT & 720 and €78 (2n 1M (0 GUSSHD): 48 (b 2HY 290 and 225 (s,

FHY pra

2o

vy

%
oy

Steg 1.3 S-Chlore-2-b HoorophenyiRSaneihvlimidaso] §

ot i 3 A3 T et taviisl DS
chiliwe-3{d-Roorophenyih Taonatlinddaeo] L 38 nridacine

¥ <
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Pawmved} of -bvoame- L Buceaphonyhothanons 4

269 mmol) of the mixtuee of Sohlvrpdamethvipyrishm- 3 viamine and of &«

N

chiswo-Sanotvipendazin Sovlandne oblained @ step L1 in 300wl of n-dngtanol s heated
at 13850 for 18 hours,

The solvent 18 vemosad by evaporation andor roduced prossue and the solid v witsted in
acetons, Aller chilling, Sie solid s separsied by Glistivn. The Slinde {8 concenirated

3

onder reduced pressure and the readue s riteesied o dietnel ether, After chilling, the

/
y,”

solvent is agaln sepurated by fHustion, The two batehes of sodid {78 g} sve combined and

.

dissobved i 1 ol water, The solution s basifiad hy addiion of ageeous stmmonts angd the
provduct is extracted with chioroform, The srgande phase Iy dried over sodium adpbale and
the solveset iz evaporaied under reduced prossurs o give a redebrwn solid, The separption

£ the bwo isomers is earried vut by chromatogeaphy on @ xiliea gel colonm (2 x 880 gi by
aiutiag with  dichlomethane, 208 g of Gaobloro-do{d-tlumophunyi-R-
wisthylimidueo]l L0 lpwridazine are obtadned in the fore of & belge solid affer itwation

bysopropy! ether, ohilling, Shvaton sd deving,
HONMR O & &30 s THY i

d, ML T3S (o AHY a8 0 TR 2T &6

Uountinuing fhe slulion wilh & mtere of 2% mothanad in dichloronethane gives 2.8 g of

2

Gechbwo-3 - Huorophanst b Tanethylimideol L M 0lnpridasine I the Do oof 2 hadpe

soiid after tritusabion B opropyt sther, ohiliing, Mnationosnd deving,

MP RGO

HONMR CDCH) & 18 (a0 1) SO0 (A, 3HE T80 ga0 THY 720 (o 3HY 238 G



Sid-fluorophenyipStndo-Remethylimid Hipvridazive

Astded 0 g susporsion of 318 g (837 nunol) of foidore-3-{¢-Huarophony!-8anethnds

srmdveol LM Sipyeidaine i SO0 mi of chloroform sre 304 g {126 mowl) of iodine

monoehioride i solution in 40 © 30 mi o methanel, ARy stieving for $ hows gt snblond

fempersture, L8 ¢ 1 nonel} of lodine smonechionde o selution in avound 10 mi of

X
methaned are sgain added
Afler stivring for a further 2 houry, the sohgion v powed pver ME mil of an sgueous

sotution of sodiam hedogen cavbonate amd the mixture B feated with vigorons stising,

R

X

with sodivar thiosuiphate which ix sdded fn portions watil the mixturs fs docolovured {red o

yellow)

The organie phase i separatod, deed over sedive sulphate aad the solvent removed by

W
poraticn: ander reduced prassare. The saiid oldained s then iturated v acstoniivile,
ihe ot s chilled and the solid s wolaied by Slration o give 307 g of Schlorn-3-

i

a-Brnothyhoidags] L 3-Slpyridesing

{a-fuorophenyip3-e

MP -eeQ
THORMB UL S BOS {00, THY 710 (of 2Hy S0 s, 1HE 288 6, 3H) pom

83

Step 14 S Cdoro-d - flnorophenyl-anethy 34 Iphenyisuiphouvi b 1A

X

pyveed 253G pyndined oy finudazef L, 3 Alpwnidazine
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Added tooa mivture, which hag besy proviously degassed and Iy under mvgon, of 300 g

{128 vaned) of G-ohiom-2{d-Huoropheny-3aode-Bomathyiimidarol | 2-Flpyridasneg,
3

subonndan-3-

388 ¢ (155 munol} of Iphenyindphean Db 0d 4,8 Stetramethyl- 13,3

ik S prrrolni?, Sobipyridine (CAY 428193461 and 126 ¢ 8
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sacbonste 30 ml of @ mixture of totralvdreduran and water (971} are 092
of 8 complex of {1 bistdiphenviphogdnefarccone fpalladivm{ll  and
shehiorometiane

The mixture fs heated wnder reflus fr 18 howrs, then pourat over 300 nad of watse, The

produst e extracted with dichloromethene. The organic phase s separated, deied over

soddiun sulphate and the sobeent I8 romoeved by svaporation under The
chustout brown aolid oftaived s then chromnatographed over g silice gl oo (308 g

by elutiog with g wixtore of dickloromethane, methano! and gqueows ammenia 303

i order o give 389 ¢ of dehipre-3u{d-Huoraphenyl-Remsthyla3+f L phonyd b\li{‘ﬁﬁf‘:v i
& pyrrelol 3-Sloviitinad §§.n§ dazof ! Zudipyridesine In the fom of & vellow powder

N

afler trituration in ixoprope] sther, ohilling, Shration and drying.

Gt

TR

FUNMB CDOL & S5 G 1Y 830 (4 2 T8 fm THY T.05 Gm, 3HY 610 {4, 1By

S-Chlore-2. {éi«ﬁiii;?s“{}gﬁfvfei‘i}-'§}~3v.i‘i}.a'if'.‘\.-‘?vl?*{§3’;”~§‘sy§‘i‘{‘§§(\§2\“ Stpyridinads

ol L 3blpyriduene
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Added o 3 suspension of .3 g {887 nunad) of Schlom-d-{(4 ﬁm\w;\hc wisSamethel 3
sapvisnivheny -l Hpyrroln] 2340 b 3 of

g ity of methano! and 2 fow ml of *srsézyﬁr{sﬁmm w832 mi a P9 mmobh of g ok
agqueous solution of sodivm hvdeoxide. The mixture graduatly beeome homogeneous aud

e resction westimrad for 30 punutes, The tosclinnmedivne v diluted with 10 b of water

e

and the produt is exteacted with dichloromsethane, The sygaic phase s sepansted, doied

o

stver socdiam sudphate and the solvent I8 removed by evaporstion ander reducead prossure,

The orange solid oblalned tv they chromstographed over g silion ged solonm 3 g3 by

chaing with & winture of dichiromethane, mathano] and sgueens ammioda (83

order fooghve 283 g oof Sahlore-2+d-HoorophenylEmethvb 3 Hpymralol2.3-

3')}'§§§~"i‘§§'§§}w“§“}:’§}i}'iﬁifﬁiﬁi‘{Lk;*ﬁgg‘\h&fd&uiﬁ: i the form of & vellowe pesvder after Bituraion in

chulling, Sheation and doving

MR {{Z.TE}{'ﬁi_;_} 3008 (L, 1) B0 G THY TS (L 2HD TR0 G I T2 G, T 6.9

hOSEE (n THY 2000 (a0 3HD) ppan

wyihexahypdropyer {im’ ;v;u“tﬁ 2 Slpyndinds

yvhinidase] i;;?--;‘;}};}}-‘;‘I&dﬁz.i.ne
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i o svaled tube the miznwe of G238 g (A7 mpwll of Gohlore-3-{d Huoophonyi e

methyh 30 8  prrolol LN pyridied s hinddazo [ L. 2-Blpyridasine, 012 g {082 mvoly of
{sipoctalvdra-af 2 mathvipvoolnl S declpyrote (OAR 1727300501 and 01 i (077

mmollod iriethviauine in 4 mi of pentanol iy beated st 13090 & 26 howrs,
Afler souding, the reaction mixipre iy poured inte 80 mi of 2 IN agueous solulion of
Byedeochionie soid and the sedotion iy washed with ethy! seetate. The agueons phase is then
baxifivd by addition of aguepuy enwnomta and e peodect iv extacted  with
dichlpromethane, The rganic phase iy sopamted, dried pver sodinm sulphate and the
solvent iy removed by oviporation under roduced presswn The chestnut brows il
)

obtained s thon chromatographed ower a silice gel column (38 g} by chutdsg with &

nuxtwe of dichlovomethane, mothuned and aquecus arunonia REFIHTY my oeder o give

G40 g oof bh-Hlaomphenyl-Sanethybéff hylhexahydropyrreded 3 d oyl
FOAH R pprrela 3 -0 ipyridinedoe Dinadaea{ 1.3 \s‘\}§ yrigdasine fn the o of

budge powder after inihoation n dethyl ether, chiling, Blistion anddrying

BB 230 {ém{}ﬁ};}s‘i&i tion}

YHONMR (OMSOGD & TR o 1D 835 G, 1My 750 Gm, 2R TA0 G 1HE T30 i,

RGO (pt 20 &80 (i, IHE 380 & 56 (o, 2HY 330 {dd, 2y 288 {my 3Hy

20 0y 3D 245 foy 2HD 200 {m, 3HY 230 8, 3HY ppm

T-Mothpb-e- R M Iamsthyipiperaaia- i3 L8

pyrrolold A dpyridined s midace L Sobipyridacine



Somethylinidasnt L S8 pyridasine

ethviinudasal 1L, 3 8pynidacgin

Added to o solution of 7.00 g (808 nmad) of Sollore-2am
(CAR 1aTHI00-1} in 300 md of oidoroform, cooled o (70, are 1QZ g (847 manady of
wodine monochioride i solution in 20 s of nethanoll The reaction oy then elt ot aambient
tomnperaturs for 15 bours then powesd over smixtore of 8 5% sodiu toosulphude sohdion
and of sodiun hydrogen cwbonate. The modust s extractd with dichlorsmethug the

f phass is dvied over sodion sulphate and the sobvmnt iy evaporaterd under redused

By

e solid rosidhes fs ritursted with acetoniinile, ther tselated by Siiration in onder to glve,

alter drying 8.3 g of Schloro-3-do-2-othlinndasy] Ld-Slpyridasing w the Bam ol g

HUNMR ODICHY S TR0 (G TH) IO G THY 295 &, 3H) pom

N

Stop 204 S-hlorod dnetiiv i f{danetiviphenyinuiphonvib L pyrenia{ 2.3+

Fes 1 8% % 3
dasol !, 2-bipynidasine



{100 mool} of Schdore-3bnlne2methvlimidase]

i3f BifdamethyivhanyDsubphomd Bt 4,

pyrrelold I-Spyridine {{'T. AN 16170800  and 138 {*LM} mnol} of caestun carhonate
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i ol of g michure of tobabiydeofiran and water (1), s 01

congdex of [ ibistdiphenviphosphinoforroseneipaliadhoniily dichlonids and of

dichioromethanes, The mixies is hoatod wnder reflug for 18 Ry, e poasrsd fvide 100wt

of water. The product s extoected with dichlorsmethane. The ovgame phase iy soparated,

deizd over sodivm seiphate and the solvend i8 romoved by evaporation asder veduced

prassure, The chestnut beown solid oddabud & then chromatgraphed over wn

aninopropyborafiod sillva gob cohunn (BE 30 @) by sluting with & mixtwee of

5

dizhioromethane and potrolowm sther (T30} in order to glve 0,42 g of Gohlove-Zamethyls

2.

iphouyl b H pvoradel 3 3 Slpvridinedat imisthee{ L3+

X

3 Hametdpheniisu

Shrendazine i the foon of @ white powder,

BONMR CDOI) & B0 G T R0 G JH) TES b THR TS ol D) 128 G

{8, 3H

.‘

705 (d, 1HE 6,30 (d, THY 148 fs, 3H) 238

a
o

s
7

UL

Step 2.3, 2-Methe SR Samethyipiperagine Loy R30S

methyivhenyhisulphoneth- W pymolold S Slopridine 4o imidasol L 2-8pyridazine

ey

A mixtwe of 8335 g @37 wmmell of  Sobhloro-Demethebh 3004



i’}@t\i‘i‘x}=§_§3§33§'}}-‘§}xiﬁpimﬁyi} opvoralol 33 pvodinsbyl ndaee]l L2 -Mpyridasing, 018 ¢

o

{15 mumed) of {380 Zamuthvipiperaine s 10 md {{Is‘.'?d; s} of trlethvhoning i 3wl

\
A%

of pentaned 1o honted wnder refhey for 3 dave af 13000 The reaction mefium i difuted

b3

with 10wl of s TN squeous solution of hvadrochienic sold and the solution s washod with
sthyl scotate. The aquenas phase s then basfied by addition of squeous ammonia snd the
product is extracied with divldoromethane. The organie phase s \pwiuj drind over
sodinm sulphate and the sobvont v removed by ovaporation wader reduced e

vy

chestnat browen ofl uhiaingd is thon chronutogmphed over g siliea gel colony

sluting with a mistice of diclloromethane mothase! and squeons avuonia (Y

onder o gl g ool Zemethybe R anathyipiporasin- L3
suthyiphenyinabphondi b il praclel2 Fdipyndin-Soyt timsdaeo] L 2 8penidiaing in the

fone of & yellow ol after drying.

v &

wrazin- Ly R3-UEE pveralold S-S menalne4-

b

ot

Added o solution oF G300 ¢ (.50 wmad} of et e JR- '§v-{'if“ﬁ}‘v§§}.§}?§i§z§£§.§§“i*}-"i}v-

5

U Hi pverolol2 300 pyndine gy banidasa] 1)

i‘)

3+ Hbanethyiphenyhoulphoay

X

"‘c’

~ ¢ o 3 2.

Mpveidiine 8 ml of mothanol i G20 mi (1.6 munoll of 8 &N sgusous solution of
sehivrn nadroxade
a RNy

The muxture s hoated & 860U for | howr then poueed inty 1 mi of water, The ppoduct s

oxtraciad with dichloromethane. The organie phase iy soparsiod, avisd over seddium
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suiphate and the solvent i removed by evaporativg under roduved pres

obtained v then clavenatog
mixtare of dichlvmmethanes, mohane! and agusous anmonia ~i‘,§§f§;~""i{};’§} i onder o give

S8 g of Jenetln

vidinddaso! LG oyvridasine aller pltoration in disopropyl sther, ohilling, Hheation axd

stryding.

T 383 {mn 2HY S8 o TR Y G, Dby 380 (s 3H 205 {m, 1M 22 (L

THE Q88 {4, 3H) po

Sxmple 3 fcompound Nao$p S6-Flasrophenyl 3R o thyipipengein- i3

{8 pyrraln] SbipynidinadoyDimidarel L -dpyridasine

A solution o 861 ¢ 03 mmad) of todipe wonochinnide 48wl of chlomform s added

&

o rapd dropadse maney fo 8 solution, coolud o 90, of 330 g 31,0 vunel) of &



chiloro-2-{3-flusrophanybimidaec] L3S pwrileine {(UAS ¢

Y

mdof chloruform. Afler rotening o anblom tempenative ¢

mixtire is reated with & 396 aquenny solution of sodhwy
extracted with dichleromcthane, the ovganie phase is died by fHoation over a
Sydrophobic filimtion eartridge ad conventrated voder redoced prossare. The residue i8

srituratad fnosectonitntly the sold i olated adter Sloation and sinsing with Sdsopapyd

Rem powder are ivolated after doving undir vacuum,

yo

R ey 3R 740 (o, 3HD) ppan

Added o @ mixdure, which hae been provicusly degossed! and iy under avgon, of 0782 3

N =

(208 punoly of  Schro-2-{d-flaorophenyli-3 dotmudazal L - lewridasing, 100 g

(151 soly of L-{{id-methyiphenyhsulphony -0 (4048 Stettamethiyh 13,3 dloxaborola-

&

Sovty- T pyerolol 334
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-

varbemtate i 15 o of & mixtuwre of tetediydroRemy snd water 901} o 818 g (0L 19 mad)
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divhlovomethane. The mirtre o heator under rothoe for 18 howwrs, then poused fonte Wi ad
of watsr, The produst s eximcted sith dichlommethine, The organie phase is sepasated,
dvisd over soditan sulphate and the solvont iv ramoved by ovapesstion wader reducsd
pressure, The cheostowd rown selid oblained &5 thes cheooistographed pyver an

ks

sith o mudntuce of

R S TR A )
aminopropybaralied slics gul
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viliidasol L3S pvnidazine i the form of & white powder,
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FAS G I VIO ML 30 (0 2H, SRS O THY 235 3 3H) po

Sty 2-{&-Fluorophenvi {3 anthvipipararine b B3 8-

:-u/

I-biperidinadovl] imidazol L3 Slporidasing

shonyi L& pyoiof 2

N

{4-flucrophene3- {1 {8

330

»x-u

A& mintwre of &0 mmedl  of  Saohdore-

methvinhenvhadpbonetl 3-Hlpvadine i Hnddasol L 2 bipyridiazing, GLLIS

e CE LS panedy of SR mathyipiporazing and .08 ml (3.6 momod) of tdetiplaming i 8

195

il of perdaned i heated wder reflug for 24 bowrs. The resction medivm iy diluted with

HE il of an agueos solation of hydrochlonie acid and the solotion I washed with sthyt

%

avetate, The agueous phase v then basified by addidon of apeow ammonia and the

<

wentaed by oxirsetad with dichlvromethans, The ovganic phase 3 ssparnied, dvled aver
sodingg sudphate and the sobvent s womoved by svaporation snder redoced pressire, The
chostaut brows solid obtained i thon purified by chronutography on g sibios get columm
{33 g by cludng with & nuxtune of dichivromuethane, methane! and agusoss amvmonia
ophenyh- O Tnsthivipiparanin- byl

picinedevt Hmidueo{1 2
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prevadeld Sblprridin-dainddare L, -y ridanta-triipiperasin-byiethansl

83

Step dl L T 204 Fluorophenyd i Bemsthab 3+ H-{ phenylsuiphonyi 1A

pyrroial 2, 3-Slpyeitinadortinudaeg 1,3 S ipvridazin-Govlipiperazin Ll L sthanaed

A mixtare of Q33 g 1O wuwnehl of S-chlore - fluovoptenyhRanail g L

i‘

{phenyvivuiphonyh L pyraial 330 pyridinedeet Hmidawol L3-S lpyveidasing, prepaced
acvoniing to the methoed desoribed b stop L4 froen Bxanple 189366 5 .05 mmoly of b
{2-hydeoxysthylipiperasing (UAR 03764 and 414 wil (L8 el of ivsthylsnine in §
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ml of pentanal bs stirred for 2days & I3C The reastion medbon s diluted with 20 mi of

&

g agueous solation of Qixyﬁrsc?;iari&t avid snd the aohution s washed with ethyl acetste,

The aguenns phase i then bastlied by addiien of aguesus ammends and the procheet is

sxtracied with dichlovomethane, The organie phoese I seperated, dried over sodiom
sulphate and the solvent s reyoved by evaporation snder redaced prossure. The brown oif

obtianed a then purifiad by chivomstogeptor onw silion gl colomn {80 @) by chuting with

<

aninture of dichioromethans, metharo! and sgueows wunonia (9305 in onder b give

.
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B220 g oof 22{2-d-Huovopheay -Ramethyd e 1 §~p§m Seulphonyt - U pyreoln{2

Stovridinedvl nadasol L 28 pridazine-Sovl ipiperazin- Lyl lothans! i the form of an



anraphous poseder which s used i the lfowag step

THONMR {UDCH & 840 6, 18y 818, 3HY 76T (m, THY 8BS (ot M8 G

PR 08 PN 300 {nn 28 38 (o 4D 20 (0 3H 33 {m, OH) ppan
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of L3 Mlmvridin-d-

FlaorophenySamethy b 30 L pyred

T

F e

T e P PER-S a
yg_;;.szz,sd;\-mui LS yridazaeteytip

Added tor solution of 822 ¢ (038 mmed) of 2- 2@ Thuwophenyip-Banetheb 34 1=

%

2

tphenyvisuiphonvi 18y ri*s?}i{‘.s§.s;,3»~§3}§>§Iisfs nedevd Himbdieol 1,3 Slpveidadia-Saviipiperazin.

i 3 ombaf g omi of tetmbhydrofiran and methaan! (U1, 8 012

P

Toyllethang

=

SOy w

{072 wanod} of & 6N aquones solution of sodinns hydeoxide. The axture s hemted ut 370
for 1 bhown then pouwred dndo 28wl oof water. The product i oatracted  with
dichoromothane. The organie phase 18 separated, Jeied over sedivm sulphate and the

sobvent i removed by ovaporation under reduced pressure The vellowish residue shialned

is then purified by slecmatograply on g silics gel coliom 4 ‘}g\: by {{iutiz';g with a nxntuce

of dichlovomethane, muthano! and sgueous anmonis (95

NS

{402 (b huorophenyl-Somethpl 30 lpyrmdol 3, %v;\imndmﬂ vhiimidaz st &

SpvadeeinS-viipiperasin-bybtathone] after crpstallization w10 s of acctonirile,

filiration and deving
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W2 Huorephenyi b 3 I pyrrolal 2 3 Alpyridin 4

-

whiimidasol 1L3-F pvndazin 6 \'§§~if\“{iiﬁ(wbﬁﬁ‘(ﬁ Shsdvcane-Scarboxyide s fosted

with 3 mi of sgueows 3N hydvochionic avid over 18 bowrs 8t sabisnd tomperature. The

reaction medium tsopoed ot 30 ol of water and iy noutralized by addiion of
concentrated sodinm hydroxide. The product s then extracted with dichbwomethane, then
?E SO ORISR e Finese IR Seteed rRIRE o ri‘zqvq Cribex § RIS :i Fax iy § ot I sonavest ke
T MRRIE pOasE 38 QIR QVEY  ROGRED SEPaait A T osaivel I rampovgd B

evaporation poader raduced pressurs

Tha reaidoe obtained s then purified by chromatographey on g stlica gel coluom by ehuting

1

with a mixture of dichloromuthane, vuthanol and agueney srvmonda IV I erder w0

s o

give OO7 g oof S{Xd-SuorophonyiB A I pvnadel 2, b pyriiinedeyimichmol 1,3

Shenidasine vt L Bdinzasivol £.5 unslocane,

MP SHEROC
HONBMR (DMBO-A) & TLT & L R3S G

PHE 730 dmy 2Hy 700 (pt SHYE S90 6L HHE 34335 {3 8

{my, MY 740 4
1 20 dme 4HY 1e-138
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{2m, SH pm,

{b-Fluorophenylpd-ddpyrrolicin-l-vipiperidin-i-

b3 L pvrraleld Mdlpyridinduwiinddarell I-sipyridazing
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Step &L 2d-Floorsphenyir S dpyrrolidine Loylpperidins b3 T4

nothyiphenyisalphiony)
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A ouxhge of O

mgthyviphonylsuiphonvid I ool 2. 3-01p

‘w«/

pyvidindevt imtdarol L3S lpvridazing,

g B2 momall o feoldoro-3{d-Huovephonyy3 4

preparesd sccording o the wethod desenibed i stop 338 of Example 3, and 178 g {110

el of $pyoeldine bydpiperidine s houted gnder reflor for 40 hows 8t 180 The

resction medium s cooled. The srpstaliive solid wihich forms on cooling B ittt

S

sl of disoprogy! eiber wad s solded by contrifugation and remoal of the sopomatant i

order 1o give B @ of 2 Huorophenyiitddpamalidhin- Dylpipenidin. Lyl 3 194

mathyviphenyisulphomyl b Wi pyrradol 2,38 pyridinedovl Hmbthol 1 2-Slpyridasine,

by
X £3

Egl

withean asdditional puriBication i the remainder of thy

MECH = 636
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Huorophigayii-{dpyrrol

Ay 3 pyrrolol

Step 8.2,

Shwrdin-dyhanidesol L2 Slpyndazing
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x \

shinedavinidhazol 1, 3-8 lpyridazing

P

methyiphenvisulphonyiid

otained 1o stepe 6.1 48 dissolved fn 3 mi of & winture of suthanol and teiey

revrolidin-T-vipiperidine ol 3 T

vileosfivun

{1y then treated wing 009 o {8534 mumoly of o &N agueous solution of sodium
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apisvasy mnoonia (o RERA fo SO o ordor o give 084 good Bdtlua ‘\*g"ii vt b
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Hlveridazine sfier crvataliization tn 1 o of sectonitile, filivation and deving.
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Step .1 {Bi{d-Bonzyviptponaein- Ly S hdiogypropans aong

N

A ikt of 103 g (32 nusol) of ol (Ahlactate (UAS 7600005 and 153 g oof

\ 3

Seneyvipiperszine (CAS 2TIR86) s houted st 13070 i o mierowave oven iy 3 hoars

X
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cotats andan

a-hydroxy

L

ol castridge by

somatographad over 8 stlicn gl

othaned (T then 980 o coder wo load s 18

vimopan- dome i the form of 8 browa el

;'z=1§"g}§x S s T )
THONMR (DIMEO-A) & 705 {oy Sy 445 oy, THY 388 Gm THY 37 (my 2HY 383 4
SHY 345 fm 20 28 (o dHy L33 & 3 poeny
Step 7.2, R O e ovhipropansR.
. \\_.5\_.\ rE
A "
Added dropwise, over 20 minutes, o 8 swypension of 3R g {183 wunol}y of lihiem
alumininy hedide fn 300 md of sotndydmfuran, ot 20°0 and with stindag, ane 1238 ¢

e

(317

o of tetralnadrofionn, An s

ool of (R:-I{d-henavipiperasins 2 hvdroxm

wesse I the

vepan-decrne e solution in HX)

temperature of the reaction modiun was

oheorved up 0 33°C mud the tomperate of the resction was lefl to drop hagk down

ambiont tomporature. &fter 3

the mix

Bedratesd soding sulphate,

tetrabadrofiean. The flie &

of @ yollow ol which s chromatographed over ¢

nunutes the
shure ia then ik

conentrated under roduced prossury i ovder

axcess of hydeide Is hydrolysad by additionof

/-t,
9/6»

S

and the solid residoe v washed with

ST
wogdve g

vosthivs ped cateidgs by s:‘hsii_r‘;g_ with @

muixtore of othyl scolate, mothano! snd squsous snunonia {88 o veRnit in
$gaof \f??“w{‘@Q\iﬂ:ﬁﬁ pevain-dylipropan-d-of iy the Bra of g yollow oib
g 00y
\."3{3};}. & T8 {m SH 430 G, IHE 370 G, D 348 (5, 3N 24 and 23
gy WOHY LG 38D ppw
Stap T3 {81 -{pipenazine baehmvpnee- 2ol dibivdrochioride
HOO SN N



Sosotution of &3 g 260 nunoly of (R bengylppenamn-Tophpropan-2oat &b o

methanol s lpalrogonated wader a hydrogen prossure of (63 pal af anbicnt tomparaturs {oy

3 houry i the presepes of 288 ¢ of palladhen hydwxidesorcarbon {CAS 12138337

The minture is then Hltered Heough a Bichaer fapnsl snd the Glrats is concenteatad ondey

ety et S S S s PR N & PR R SRS S axed % R ¥oNE

2 redduced prvesies o pive 38 goof wellow ol The ofl is dibued v srownd Slhad o
S Nt AaY »

wopropanol and the selution v acidified by addition of 6N hedrochiorie aold i selution
in supropanod. The pescipitate s stived R 13 miinates and By solatad by Slegion i

v, aftor deving, 487 g of (831 {piperanine boyDprvanes- 2ol dilvydrochinmds in

i powder,

¥

X SO, 3 o S 0 SEW Y seoiw ¥ N B2 T SR
sl = -28.2° (nothansd, o | g 100 mid

35 and 2.3 {m sad py 3y

THEONMB ODOH 8 18 (my, THY L9 Gm, 3HY 265 (o, ¥ ¢

LAS (4 3 ppn,

Sep T (R b A - Fheorophene i Sanotlde 3 L pyrrolo] 1 J-bipyrihinsdal i

iperssins vl bpropane 20l

%3

A solution of O3D g (LY mwmell of feohier z\év”“%«diw“\g?iis:n} 8- z}sci§§y§~3«{.§.§ -

deseribed o stop LS of Example 1, 0817 2 {.2 38 mpod) of (KT piperant :~iwi‘sp¥ ORI
ool dihpdrochloride snd 8N o of ditsegropyiathiviasine i 5 mb of dimathyhalphoxids

After cooting, o regotiow mixture i3 ponrsd o waksy and

s heated gt 550 &y ;
the prodied 8 extracted with athyd ootate. The organie phase ie thow dited over soalium

. The brows residhie obtatned i then
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asthanad and sgueous samonis (898 I i order o resull i O g ool (R B4

HooropamylF-Sanetoe b3 i perolol L3N pndin-daviinndiso UL S Spvadaeie 6
yvipponsin- byl lpropane2-of sfior recnystatiization n 40 mil of sostoniteile, Sloation and

SF AN
Palphadeos ~12.8° {methanel, o= Q.09 100 mb
THONMER MBSO & TLT (broad s, 8 HY B35 IHYE TR0 (m BHY

TG, LR 720 (g TR 700 Oy JHY SO85 oy THD 030 Gy TR 380 (o, 1M 338
{d, 3HL.

Exampls {epmponnd . No. 17 RS Fuorephenyi-Barethyl 31 8

AR \\\\\\\\q\\\\\\\--\\\ B St A T

prerale]d I peridbvdsimidare 1, M pyrideddaaiipipersdn-Loliprapan-3ead

droxypropas-faone
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A mixture of SO0 g (308 mumoll of  ethyt (Sklsotate (UAS 68’3&%&8} awd D& g

N

{308 mmol) of bonzyiplpormsing (UAS 2730258} 18 heated a8 1A% 0 g microwave

3

oven {300W) for 1 hour The resctioy madium s cooled, then & is chromatographed e

silion ol cqrtrisdge by \m“zi with a minhie of dichbromethang, methano! and agueeus

Anunonia (S35 nonder o give T gof vellow off, This off s dilated

AN

{8 @ bonvyipiporaddne Lyl bvdeoxypropss-bone. hpdiocklenide & fomasd by

ssldition of » solution of hydrochlorie adid in sopropanol The white precipitate formed s
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reoluted by Ritvation, then i oakon up i water aud reated wslng apisous avpasns, The

produst 18 then exiacted wsing dichlorometiane, the solution ww deted over sodiun

sulphate and the sotvent evaporated ey reducsd prossure I onder st In 3.7 g of

{8 I benytpiperazie Ly h-Shydeoxsmopan Lone i the form of s colourlese ofl,
falphaly = ~22°% (methanol, o = D86 ¢ 100 mh

B OB (CDOL) B 28 O, S A28 (o THD) 378 fon THE D6 (o 2HD: 348 GG 3HY

X

N
N
X

N E S AEEN F YRS OUED
338 twm ¥R b SR 280 3HD po

R

Nep SR {8 -Boneylpipenzine Lyl ipropan-2aal

Added dropwise 0 a susponsion of L13 g (388 muwd) of Hhiumehooiniun hydeide

20l of tctealyvdvofiran, ot 3070 and with slieving, @e 3170 g L3 ool of {80 14

ft

4

henaybptporasine Loh-S-hydroxypropan-ote i solution in 100 ml of totrsfubeduran
The femperatie of the reaction w left to drop back dows to abient tooperatare. After 3
houoss, he excess hydeide e hydeodysed by addition of hydrated sodivm suiphate, then the

mixhive v then fHterad and the Hlvate s conventratad under reduced presare. The off

shtaingd iy chromatographed over a sillon gel cartridge by shding with & mixnge of

sncthuned sl aqueous anunonia i dichioremethans OO0 o 93305 in veder to rasalt

wmildg

of i\*)«Eu(v% benzy-piperaaive byl ipvopae 2ol i the R of & vellow ail.
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I hours it the prosencs of 16 ¢ of palladim |

through o Bichner Fonnel and the flinde iy concontrated under roduosd prossum

Step R {83 E (3 Fluorophony] b Banethyt 3

axin-Goviinip \2‘3;{&31-§«-}.fii;3:‘33@&31-.2«&3&

A sohation of 83080 g {179 muwoll of Schlme-dd-Buoraphenyi - Sanethvl 301 R

pyvvalol b pyndin-toehinudazel] 2-Apendazing, propared aceording 1o e mothed

deseribed 1nostep LS of Exanple 1 0348 g (L3 ounol) of {51 I{piperasia- Ty
\ : i

Vgt
Pt

7
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2
s
P

7

Zeol and O4F mi (U8 mmely of disopropyiativlaming i § mibof pestano] i heated o
130°C foe 8 days, Afler conding, the reactivn mixdurs iy poured info g IN soguess solution
of hydioehilorie acid and the aquecus phase is washed with ethy! avetge, The squsoss

phase i a1 squscay sodution of amoniz and g prodiet s extracted

’/<
was
Wy

o
’ s,

5
795

with dichlosmethane §‘§x organic phase deied over s sulphate, then

teated under rediced pressare. The ows rostdoe obtained is then punified by

chrowmatogmphy over o sthics gol owriridge by eluting with s wmixtare of dichlevamethane,

L3} i ordor o vosull 1 08 ¢

methano! and aguenes annvonin 8

3.

fusropheny] Sty R punmalol 3-8 Tpvnidin-de Dimiduze] 1,25 parnt

& X

-

siipiperazine Batipropaa-Zdeol aftar reorestallization o sootondteily, Rivation and deving,
RF: 2AMPC

[Alphalp = S 13.8° {methanol, = 02 g 18 mby
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Py 380 b, TR 338 6w,

R
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28 iy,

o

(el THY TR0 (s TR 700 (my 2H) 88 Y.

ARN 260 (s 3R 240 (o, AHy 228 {my 3H) LOM, 3HY

Table 1 which bllows iHusteates the chemical struchures sud the phosioad

number of conpumis seconting 0 the mvention

U this wabls

- 38yt colurn TRal T ropresents g componnd i Sree hese S, whereag THOU

represents g compoend fn the hvdrochiortde Rem o ad the

~ the coluvm RPNCT reporty the welting pointy of the products b degress Colatug, "N

means that the molting peint is not detenmined;

o

«the eobann B o voports the weadt of the aaldvss of the optical sotation of the

gongwrands frome the bde &t & wavelength of 589 any the solvent indicated bebwoen

parentheses corresponds © the solvont weed te cary out the measuwroment of the optical
potation i degroey and the lefter "¢ iIndicates the concentration of the salvent o g/ 18 mlb

INVGALT signifioy that the optical rotation wessarament & not appticable,

~ the cobumn "mdz” reports the molecalir fon VHED) or (47 ohsarved by anabvsis of the

peondncts by mase spesironudry, oither by LOME (Liguid Chromatogeaphy voupled 1o

o
i,
s
iy
%2
’:fi

Speeiroscopyy varrisd out oo an Agilent LO-MID Trap instrisment in positive BRI

b droducton by ME (Masy Spectroscopy) e an Astospes M EBE)Y

wmode, o by gl

tnstrument usinyg the | by using the slecivos tmpact techniqus on 2

Waters GOT nstruenont, The values that have an astestst "8 covrsapond o the defsotion
of the fon (M)
- HOR " slands foe methndg

RO stands B methanol

X

<OHRIET stands B dishloronmsthans aad

o

- PRRASOE stands oy dimethivladpbonide,
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The capacity of the compounds of the mvention fo inhibit the phogphorddation of cassin by

canein kinase | epstlon and delia noay be evalunted aocording o the procedurs deseett

USRS 20058182,

(R IR VR 5

\}§.§

-«/

2%
3

Wtang

oninky

3

Filtorolate sasay od ATETR S the sorcening of ORI sos

The sifvet of the compounds on brhibition of the phospdierylativer of caseln by the sazyme
casein kinase | opatfon (UK opeifon) Is mussured, osing 8 cessin assay with Glvaion of
ATRSP fn v,

Caseln kinsse © epsilon {038 mgimd) i obtained wia formentation and purification

processey porformed accarding o mothods that are well kopw o those skitled tn the anty

or ray alsa be obtainad from hevitrogen Coaporstion™ (nonan UK gpetlon).

2

.

The comnpotnuls ave testod at Bve dilovent conconintinms 50 88 o gonerate s values, Le
the concentration af which g componnd i capable of ndubiting the exsvnaie activity by

TR

S, or alternatively the perveniage of nhibition al 2 concentration of 18 mivromolar,

3

Sbottomed Faloon platee are propaced by placing 3 pd of solutions of the compounds
aucording to the ventioe o concsptations of B 1, G L 001 or Q001 @M in vartous
wolls, The solutions of the compounds sccording 1o the invention &t these vartoss

Comsnsirations ave prepaved by diuting i 2 test bulfer (30 md Tris pHU LA, 1M MeCl,
ahd DTT ¢

Nexty ¥ plo of dephosphorviatod cascinr wre added o a gl conventration of 8.2 pyiul,

M OBUTAY @ stook solution m DM &t » concontralion of 10 md

30l of CK1 epsifon to a fnal concentration of 2 ngpl wd 20 0l of ATEVP 1o o final
concentration of 042 pval mixed with coll ATE (10 gM fisal - spprovimately
23 10 OPM per well), The final tetal test volome p por wall iy Mu\}? o 30k

The "W bottomed Paloon™ test plate mantioned above i vortoxed, snd then incubated ot
amivent foraperatare for £ houes, After 2 hours, the reactiont s sopped by adding an dees

cold soluticn of 65 o ATE {2 o) propared in test bufler



e
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et

y pranstrred fraan the "W bottomed Falvon™ platg

cinprspnaton with 28l of looenid 1R TCA

R T & S SR G s R8s A
cleft foestand gt smbion

After 30 monates, the Doy plates are soguentinlly woshed and fthored with 2 2 180 gl of
A0 TOA I 180wl of 100 TOA ard I 180 pd of 8% TOA 6 washes 1 total per
plate/Q00 pl per well),

The plates are 8 o dey overnight af amblent Rnperatwe, Mext, 40 gl of Microscing-20

R\
AN

Fackard

somtiation Haad are sdded porowell and the plates we slosed g

wanner The sadiation omitted by csch well v then nasired for 2 nuinudes in g Baek

Topopunt MNAT sehillation craster, Bwhich the values of CPMW el are messured,

The poresatage inhibition of the capaeity of

{casein) ix detormined foo cash sopcensrsdion of

‘{:5{; vahue for gach compound comnpared

The kinstic studivs determined the Ky valoe for ATP asheing 21

8”;
pes

Table ¥ bedow gives the 0y valoey S the inhibiton of phosphorvlation of cesein

Kinase | epifon for a number of componnds acconding o the fnvention,

FTabled

Compowad | UK eystbon Wi (0
N
3 303
& 12

L
£
ooy

>
ool
L3
3




$: ¥ o §3 S R K Y RN P S S N ceadyaoves
dor those comditiong, the most active comporagls of 8w invention . shonw s values

&8
§

f¥ 24

s

setteity of gasein Rinase 1 epstion} of

{oomeendration whie

botween 1ol and 2 pdd

The capacily of the comapounds of the invention to falby

o

the phosphorviation of casein by

.

camedr Fiames Voot v Bnes sveeabrintert eetrees o RIVENT ONEh s setes
casoin kinase 1 cpwilon and delle mwy be ovahuated wsing 8 FREY Fluorescence

Resonanee Energy Trosiory fuoresconve tosd with the std of the 271 roase assay

AR

" {reforonce PVIETE hevttrogen Corpovation™) acconding o thy manudbetiaer's
N

A peptide substeate, labetod af both sndy with ¢ Bweophor donoy group {coumarind and a

Susrnphor acseptor group {Huorescsin} constingting & FRET systom is ;\%iﬁ}&;}‘gaﬁs}mw i
the presevce of ATP by cosem kinase 1 cpsilon av della i the prosencs of inosasing
covcenteations of conpoands of the nvention,

The mintore 8 tronded with g sHespaoific protosse that spoifically oleaves the peptide
subsivate to o tve Boorescent fragments having 2 large foorescenee amission matle

The Huorescences obesrved & thus related to the capactiy of the prodicts of the fnvention

tocinhibit the phosphonviation of de peptide subsirate by casein kinase 1 epuilon or cased

inase | dels

The compounds of thy inventiog are dissolved st Gferent voncentrations stacling with a

1Y sl atouk solution e DIV diluted Bog botlor containing SO mMHERS, pH 78 Iw
MEQTA, 8.01% Ba-38, WM Melh for onscln knase 1 opntlon and sopplementad

R S P e X i
sasein Minase § delia

b

with Trizme Base (30 ;b pH S8, and NaMy (08190 fmal) for
The phosphorvistion of the poiide substenie SERTHR 11 obtawmed fom ixwitmge:ﬂ
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The compounds soconting © the invention nigy thes be wead for the prapasationof
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e present Invention relates o pharmscsaticdd
compositiony comprising, ay active prinviply, g compoand secording 1o the invention
Thess pharscsntical connpositiony vontain an effective done of &t east o compowad
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suid componnd, and alvo 2t loast one phaomacsutically avceptaie sxciptent.
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admnigtration, fom the ustal exeiplents knowan 1 those slalled in the an

I the pharmacatical compositions of the present invention for oral, sublingusl,
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transdurmal or rectal adudnisirstion, the active peingiple of formuale (1) above, orthe
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s, traociiar and intronasal adnunisitation forpay, inhalation foems, topiead,
i‘m‘ﬁs@;e;rn-mi, subcuistevus, ntnmmescular or indravenouy aduunistiation formy, vectal
sdninistration formy and tnyprlants. For teguical application, the conpounds according to

the mveniion paay be usad 1 cromug, gols, cintments or lotions.
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Via the orel reaste, the doseood avtive principle adiministored per day may reach Som &l o

20 mKg, inong or more dosage niskes,
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