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1- AM NO- PHTHALAZI NE DERI VATI VES, THE PREPARATI ON AND
THE THERAPEUTI C USE THEREOF The present invention
relates to 1-am nophthal azi ne derivatives, to their

?h@P?@iﬁkﬂ%98§3and to their therapeutic 388»%&355?9000889

ant agoni sts of the MCH
(Mel at oni n- Concentrati ng Hornone) receptor 1, the MCHL
receptor, has aroused the intkrest of many
phar maceuti cal conpanies. A certain nunber of patent
10 ap | icati ons have been filed, ano whi ch nenti on

may 1 INﬁdBHSﬁAVéZéEFZ@E?ivﬁTéﬁgéa)T WOPBEFBEA45ON AND
(Synaptic) and WD 03/106452 (M| enni u A certain
nunber of puMiTﬁﬁi%ﬂEﬁ%ﬁﬁH? gEh eiE g which is
Ma V. V. et 224t h ,Nat ACS Bost on.
Most er VDI TS PSRRE0S) 168 Sh005T rﬁ?@?ﬂﬁé FSst ten

yﬁagﬁin %hg%%lg%§%e %%wq %E %I%d EhaE W%Qy SﬁgﬁFlon

néuropeptides are 1’nvo the “central F ions

g r pisn r t he energy

ba gngg ?F%g%lggeg?%%%#?% a%ggécg5§% 20 62-67). MCH
i s among these %%H&%BeEb&d%%t e 1 Med b%c%%EDN%HhaVe
recently been cloned: the MCHI receptor, previously

kneen aasnt ke cohceht @bt 1 GBRAG rieeent eeck @&bqut@b MCH,
al ., Nature 1999; 400: 261-265), and the MCH2

reeeppobr,phewiau&h$e§n@h@ a&tSEEs25o¢NEEMyet al .

Bi ochem Bi ophys Res Commun 2001; 283:

pharmaceutical companies. A certain number of patent
applications have been filed, among which mention may
be made of WO 01/21577 (Takeda), WO 02/06245 (Synaptic)
and WO 03/106452 (Millennium). A certain number of
publications have appeared, among which is Ma V.V. et
al. (Amgen) 224th Nat. Meeting ACS Boston. Poster MEDI
343 (21.08.2002).

In the last ten years, it has been
demonstrated that many neuropeptides are involved in
the central regulations governing eating behaviour and
also the energy balance {(Inui et al., TINS 1999; 22(2):
62-67) . MCH is among these neuropeptides.

Two MCH receptors have recently been cloned:
the MCH; receptor, previously known as the SLC-1 or
GPR24 receptor (Chambers et al., Nature 1999; 400:
261-265), and the MCH, receptor, previously known as SLT

(Mori et al., Biochem Bicphys Res Commun 2001; 283:

1013-1018}.
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1013-1018). 2 There is thus real interest in finding
novel conpounds for nodul ating the activity of the
MCH1 receptor. It has now been found that 5
1- am nopht hal azi ne- based conpounds show high affinity
and selectivity towards the Mztl-ll receptor. One subject
of the present invention is <conpounds correspondi ng
to formula (I) B R ANL~R I B R HN~R(lI) N
Il N Rs 0.R5 R4 e e 4-
group optiona ?Jile lssubts}ﬁf% ufée%fvmﬂ{‘ie%%%o%n ?rkoir(%&%?(gu%%vel
. . i cal . at -
S R AT R e Sor ohar Ty 1 MO
sybstddtd.ed with one or nore groups R10, which nmay be

It has now been found that
l-aminophthalazine-based compounds show high affinity
and selectivity towards the MCH; receptor.

One subject of the present invention is

compounds corresponding to formula (I)

R, R,
R
A—-T L1
J'_B
Ry HN "
R, NN
il
N
Rg \
R R,

®* A represents a Cy4-alkylene group optionally
substituted with one or more groups Ry, which may be
identical or different;
e B represents a Cj;-4—alkylene group optionally
substituted with one or more groups Rjg, which may be
identical or different;
s Ry and Rijy; each represent, independently of each
other, a hydrogen atom or a Ci;-s-alkyl group,

¢ or alternatively Ry and Rj¢ together form a

single bond or a Ciy~alkylene group;

¢ 1 represents a single bond or a Ci-z—alkylene, -CH=CH-
or -C=C- group; the Cj;-alkylene and -CH=CH- groups

being optionally substituted with one or more Ci_;-alkyl
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identical or different; R9 and R10 each represent,

i ndependently of each other, a hydrogen atomor a

Cl 5-al kyl group, or alternatively RO and R10
together forma 20 single bond or a Cl_4-al kyl ene
group; L represents a singles;bond or a Cl1_2-al kyl ene,
-CH=CH or -C=C- group; the CP 2- al kyl ene and - CH=CH
groups being optionally substituted with one or nore

CLiasd iHlent s C;&Pﬁstaut&ma%ngglyflﬁ erdtdyvelys Ly

represents a oprop-1, 2 group; RIL represents

anApYp-a netarpargdaughe aryl and  heteroary
gr oups belng ‘optionaliy substituted with one 5 or

Mar ery aeh Gl Serds s W CairPRYobea | Klepét6akyDF ctHefieyenind
R2 and represent, independently of each other, a
hyareger ratlon aiumss @ﬂe_ﬁ&cﬁldgﬁi@tafﬂly_%libmnaﬁé@lwith one
group, . or alternatively R2 or R3 form together with

t e nQrec ardbrcedtson t hatidearsy theenmdentical or
cycloprop-1,1-diyl group; R4 represents a hydrogen
atderhfereantGl 5- aIkyI Cl_3-fluoroal kyl ,

C3_6-cycl oal kyl, C3 cycloalkyl Cl_3- aIkerne

Ct 3Ralaad o CEPTeAERyI edd %H@I@Pféﬂéd @«Pe:?brotf?rr
Cl 3-al kyl -X-Cl1_3-al kyl en u resents
STYRGHR SR Dror &t erdii vely Fest %Jrﬂ £35085%,

SE;F/QFNO Cl 33?'%' rlnea %veeiryy R; arIyIR C%o%m?l Jég Qﬁér with the

carbon atom that bears them, a cycleprop-l,1l-diyl
group;
e R, represents a hydrogen atom or a Ci.s-alkyl,
Ci-z3—fluorcalkyl, Cs-g—cyclocalkyl, Ciz-s-cycloalkyl-Ci-3-
alkylene, Cj_3—alkyl-0-Cj.3-alkylene, HO-C;.z-—alkylene or
Ci-3—alkyl-X-Ci-s—alkylene group in which X represents S,
SO or S0,

or alternatively Ry represents an RiRpN-
Ci-s—alkylene, aryl, aryl-C;.;-alkylene, aryl-0-, aryl-O-
Ci-3—alkylene, aryl-Ci;-s-alkylene-0-C;_3-alkylene,
hetercaryl or hetercaryl-C;_;-alkylene group; the aryl,
aryl-Ci-s3—alkylene, aryl-0O-, aryl-0-Cj;-s-alkylene,
heteroaryl and heteroaryl-Cj-z-alkylene groups being
cptionally substituted with one or more radicals Z,
which may be identical or different:
¢ Rs; represents a hydrogen or halogen atom or a Ci-5-
alkyl, Ci-s-fluoroalkyl, Ci-s-alkoxy, Ci-s—-fluorcalkoxy,

HO-Ci-3~alkylene, -CN or Ci_3—alkyl-X- group in which X
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Cl_3-al kyl ene, aryl -Cl_3-al kyl ene- O C1_3-al kyl ene, 20
heteroaryl or heteroaryl-Cl_3-al kyl ene group; the
aryl, aryl-Cl_3-al kylene, aryl-0,

aryl -O C1_3-al kyl ene, heteroaryl and

het eroaryl - C1_3-al kyl ene gr oups being optionally
substituted with one or nore radicals Z,  which may be
|dent|cal or different; 25 R5 represents a hydrogen

t-om - al kyl, Cl1_3-fluoroal kyl,
%’ Ffpcsago fcfruoroal koxy, HO Cl_3-al kyl ene, -CN

Or Cl_3- %%ﬂltérr&rtq%l R@f@ﬁré%éntée@ﬁeﬁcmm S, SO
or 502, . or alternatlvely R5 Tepresents an RoN-,

RaRulW G, _3-al kyl ene, aFyl, @f%/l @J_&aakyyéﬁ@e adpytooe- or
or heteroaryl group; the ary aryl - C1_3-al kyl ene,

amnplt<d damgnd dretgr;oamyd agndyps e -optllgnsdy, aryl-0-
substituted with one or nore radicals Z, which my be

i devat iheale rararydi fofrengost beiRGy reepriesently & ubatricgegredrwith
hal ogen atomor a Cl1_5- alkyl, Cl_3-fluoroalkyl,

COr% @itk more CeAdAlForoalwiean map0 beoNdevdrispel or
RaRbN- C1_3-al kyl ene, aryl or heteroaryl group; the

afyf f8¥@ et er oaryl groups being optionally

substituted wth onjmc{ nore radicals Z, which may
i ®enks craﬁplzﬁsed}tfsrear rogen Qi aa%%r%@e% %11’5

“a'l%%il B e e (e St R Y
531,—%3,'31& | -RR,HLOUR_ LD YALED, XaLepr %%e%%e§oa§91or
group; the aryl and heteroaryl groups being opticnally
substituted with one or more radicals Z, which may be
identical or different;
® R, represents a hydrogen or halogen atom or a
Ci-s~alkyl, Ci-s~fluoroalkyl, Ci-s-alkoxy,
Ci-3-flucroalkoxy, HO-Ci-3—alkylene, -CN or Cj.z—alkyl-X-
group in which X represents S, S0 or SO,

or alternatively R; represents an RzRpN-, RaRpN-
Ci-s—alkylene, RaR,NC(0)~-, Ci-3—~alkyl-C{0O)-, aryl, aryl-0-
or hetercaryl group; the aryl, aryl-O- and hetercaryl
groups being optionally substituted with one or more
radicals Z, which may be identical or different;
® Ry represents a hydrogen or halogen atom or a
Ci-s~alkyl, Ci-s-alkoxy or Ci-3-fluorocalkoxy group;
® 7 represents a hydrogen or halogen atom or a
Ci-s—alkyl, Ci-3-fluorocalkyl, Cs-g-cycleoalkyl,

Ci-g~cycloalkyl—-Ci-3—-alkylene, phenyl, Ci-s-alkoxy, Ci-3-



. or alternatively R7 represents an RaRoN-, RaRbN-
Cl _3-al kyl ene, RaRbNC(0)-, Cl1 _3-al kyl-C(0)-, aryl,
aryl-0- 20 or heteroaryl group; the aryl, aryl-0- and
het eroaryl groups being optionally substituted with
one or nore radicals Z, which may be identical or
different; R8 represents a hydrogen or hal ogen atom
or a Cl _5-alkyl, Cl1_5-alkoxy or Cl_3-fluoroal koxy
group;.. 2 Z represe a-hydro al atom or
R T A S e SR R T
= O alkyl - Chy3- & K e c.ClL- e
8%%%%§é4§53§%ﬁ|kgfg,%%1%%$g§ﬁ§?¥b?%ﬁ_éngéﬁﬁgﬁgébl3
HE Gl dod g00in N Qi z&de ki |5 X s0Tor SO,
Cl_3-"al kyl -"X-C1_3- al kyl ene group in which X
represents 1Rt Sy . 2 Hepdldsemiatl iavelR(RAN -, R,RyN-
represents an RaRbN-, RaRoN- 5 Cl1_3-al kyl ene, RaRbNC
5 (@h-~alBylPerad KW RENCOD) -, Cli4adkkylc(0D2; Of-y—alkyl-
C3_6-cycl oal kyl -C(0)- group, or alternatively Z
r éffrzesemt §€3an coxd crddivdalC, (0) —ograiuer nat i vel y two
adj acent radicals Z together forma '
Cl_3- al kydTerreldionns grorly A 0regRee it Rpeafe radical,
represent, independe,ntlf/ of each other, a h drogen
at om or- £TCERENG B IR aﬂ%mc%%)r-a%%b% or

alternatively Ra and form together with the
PSR U ate btar s RO P Tt el o 15
100QtI ”g%%NEEUQEEht%ES%e%%EQ,OQSdgﬁen E%t?%—%fagggh A her,
oxo gt S
a hydrogen atom or a Ci-z—alkyl or Ci;-3-alkyl-C(O)-

group,

or alternatively R, and R, form, together with
the nitrogen atom that bears them, a heterocycle
15 opticnally substituted with one or more C,-3-alkyl or
0OX0 groups;
it being understood that when Rz, Rs;, Rs, Rg, Ry and Rg

all represent a hydrcgen atom, A and B both represent

- an ethylenyl group (-CH;CHz;-) and L is a single bond, R;

20 and Ry cannot both represent an unsubstituted phenyl

group.

The compounds of formula (I) may comprise one

or more asymmetric carbon atoms. They may thus exist in

enanctiomeric or diastereoisomeric form. These
25 enantiomers and diasterecoisomers, and also mixtures
therecf, including racemic mixtures, form part of the

invention.
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it being understood that when R2, R3, R5, R6, R7 and
R8 all represent a hydrogen atom A and B both
represent an ethylenyl group (-CH2CH2-) and L is a
single bond, Rl 20 and R4 cannot both represent an
unsubstituted phenyl group. ghe conmpounds of fornul a
(I') may conprise one or nore asymmetric carbon atons.
They may thus exist in enantioneric or

) astereol SOMEL | ol Ma ISP 28 EIRNTLOTELS Alfprise one

di ast er eoi SOMET s; ures ereo

[ ' ' 1 Xt r t.: of e

L LB o Pl BB f ot oo
COIWPTd 5L QNG O i 4D & F | WS /dHEY SBYcLHpsr £k Sisbhetbe
formof axial/equatorial, or endo/exo, or cis/trans

| SOTERY S .1 sIese, | HOITEL Sso afithk @l 59s MKéHESS, thefmOopart of
formpart of 5 the invention. The conpounds of

f armaul imdntimy. conpri se one or nore olefinic

functions. They may thus exist in the formof Z/E

i soners. Thede icmmeredandf af sonwd xt UF esnay heempfise one
formpart of the invention. 10 The conpounds of .

f oriner g 19lediniexisimshieme. Themday balkes o¥igt in the
acid-addition salts. Such addjtion salts formpart of

t HEhvdnts /dn. L SIS sal s & S AiRain afeodt 5° gheparees

Al IErECetycal Ly cenial  polde, but e sl
purifying The compounds of formula (I) may exist in the
form of bases or of acid-addition salts. Such addition

salts form part of the invention.

These salts are advantageously prepared with
pharmaceutically acceptable acids, but the salts of
other acids that are useful, for example, for purifying
or isolating the compounds of formula (I) also form
part of the invention.

The compounds of formula (I) may also exist
in the form of hydrates and/or solvates, i.e. in the
form of associations or combinations with one or more
water molecules and/or solvent. Such hydrates and
solvates also form part of the invention.

In the context of the present invention, the
following definitions apply:

- Ci-z in which t and z may take values from 1 to 6,
a chain or a carbon-based ring possibly containing from

t to z carbon atoms, for example Ci-3 can characterize a



or isolating the compounds of formula (1) also form

part of the invention. The conpounds of fornula (I)

may al so exist in the formof hydrates and/or

solvates, i.e. in the 20 formof associations or

conbi nations with one or nore-water nolecul es and/or

sol vent. Such hydrates and solvates also form part of
~the invention. In the context of the present

| et on, Lhe gl oulng, el Lol +100% 8ppl¥: 2800 Ucdns,

and Z may 6, a charn

or_ a caf hony Oy £4 R0 POSHLOL Yn SOt b AP hEOM: £réfRine

z carbon atons, for exanple Cl_3 can characterize a

caHboy basethghain containing from1 to 3 carbon
atons; - a halogen atom a fluorine, a chlorine, a

brom nean 1yl i @b = BN Kydr sosupchad) | eanroted
branched, saturated 5 nonoval ent aliphatic group.

5 Braompdwesl dritata Igyh otel ¢ mprdupnetlkamel eletnet hyay ¢ hyl |
propyl, isopropyl, butyl, isobutyl, tert-butyl,
pernt iorad . inrbups ;metthyl Kyt tEnel groweys | 1sepropyl,
branched saturated divalent aliphatic group. By way
ofoudséalp |l les okl 3 uer atkyt ehe REWEPL r ePr@s et QURS/
| i near or branched dival ent _ carbon-based chain of 1
t6 3 cabh BiIHRE FRUP AP & 1R hRerRFancep. jatypated

IR b B ot
10° A kcylcénoealégéupgrroéjgpr:esaeﬁc’taé W %J_ergeé:ycélll Golaiﬂcptb@cﬁ i &ivalent
carbon-based chain ¢f 1 to 3 carbon atoms, such as a
methylenyl (-CH;-), an ethylenyl (-CH:CHz-), &
l-methylethylenyl (-CH({CH;)CH,-), a propylenyl
{-CH,CH,CH,-), etc.;

- a cycloalkyl group: a saturated cyclic aliphatic
group. Examples that may be mentioned include
cyclopropyl, methylcyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, etc. groups;

- an alkoxy group: an alkyl-0- radical in which the
alkyl group is as defined above;

- an alkylenedioxy group: an —-O-alkylene-0C- group,
in which the alkylene group is as defined above.
Examples that may be mentioned include methylenedioxy,
ethylenedioxy and propylenedioxy groups;

- a fluoroalkyl group: an alkyl group of which one
or more hydrogen atoms have been replaced with a

fluorine atom. Examples that may be mentioned include
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g
C

Cc
a
d

a

p
a

b
b
f

roup. Exanples that may be nentioned include

ycl opropyl, nethyl cycl opropyl, cyclobutyl,

ycl opentyl, cycl ohexyl, etc. groups; an al koxy group:
n al kyl-0- radical in which the 20 alkyl group is as
efi ned above; an alkylened|o§y group: an

0- al kyl ene-0- group, in which the alkylene group is

s defi ned above. Exanples that may be menti oned
ugecgeégzlenqglox ethylenedloxy and
ropyl enédi oxy group a fluoroalkyl gr oup: an

leé%lreplaceg'f WﬂkﬁgrQ?ﬁb |ne aton1 oC%%]fes that may one

& ITRIAONEA A L AR Fhs cl:Fa?’ve $dafesp 1§ééd WHQURS; a

| 'uor oal koxXy grooup: an al koxy group o whi ch one or

Ma1e P0G bl MiFaniaMes beat mep) asednariibried include

f

5
S
0
S

P
a

| .uori ne atom Exanples that may be nentioned include

CRBO; , CEFERQ , et Cc. ggbapps; a heterocyclic group: a
aturated 5- to 7-nmenbered cyclic group conprising

Re or avdrekeheterad iat grsowmuchs sstuidraydn; toxygeremrered
ul fur atons. Exanples that may be nentioned include

pyvcdiicdionAup Fop@mtidAng kogipemakshyiet e pHolnsyguch
I perazinyl, N-nethyl- piperazinyl, etc. groups; an

Byl %@@enmmaw@q ©TorsYWdl Wi Fl 9T arfsfit ke s shatemay
t 6 to 14 t d f er abl
B e S5 oo 6 GHE L IEH ol Sydieicy oY

piperidonyl, morpholinyl, plpera21nyl, N-methyl-
piperazinyl, etc. groups;

- an aryl greup: monocyclic or polycyclic arcomatic
system containing from 6 to 14 carbon atoms and
preferably from 6 to 10 carbon atoms. When the system
is polycyclic, at least one of the rings is aromatic.
Examples that may be mentioned include phenyl,
naphthyl, tetrahydronaphthyl, indanyl, etc. groups;

- a heterocaryl group: 5- to l4-membered and
preferably 5- to 1l0-membered monocyclic or polycyclic
aromatic system comprising one or more heterc atoms
such as nitrcgen, oxygen or sulfur atoms. When the
system is pclycyclic, at least one of the rings is
aromatic. The nitrogen atoms may be in the form of
N-oxides. Examples of monccyclic heterocaryl groups that
may be mentioned include thiazeclyl, thiadiazolyl,
thienyl, imidazolyl, triazolyl, tetrazolyl, pyridyl,

furanyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl,



15 is polycyclic, at least one of the rings is
aromatic. Exanples that nay be nentioned include
phenyl, naphthyl, tetrahydronaphthyl, indanyl, etc.
groups; a heteroaryl group: 5- to 14-nenbered and
preferably 5- to 10-nenbered gonocyclic or polycyclic
20 aromati c system conprising one or nore hetero atons
such as nitrogen, oxygen or sulfur atons. \Wen the

Z@n%% %: JT’(Izleé/ lﬁﬁlcﬂﬁio&lenﬁf at%r?rs%n%lpﬂg 2fln n3g %’&#‘%5:' Pxamples
N-xiles, - fFPA&Sr&J #@w@de%ﬁaz ;yé £ OUPSh e d

that 25 'nmay be nentio

t hiadi 870! Mdo1 i %zofﬂeﬁ@]ﬁpl Yéhrdmdaznloh-y1,

tetrazolyl, pyrldy furanyl, oxazolyl |soxazolyl

OW@M@AZOMr%eﬁzo&i@wmﬁwzowﬁmwnyl and
pyridazi nyl groups. Exanples of bicyclic heteroaryl

5 greampso tithiag z aiayl e arerdxraueldyl | nodudel imglo] yi

benzof uranyl, chronen-2-on-yl, benzinmdazolyl,
b elrert i remiyil n y loe nizotad aizol y | indo bienizot hi azoindzoelinyl,
benzoxazolyl qui nol i nyl, |squ|noI|nyI i ndazol yl ,

i rdein azllﬁl'%ﬂlnquwcﬁbﬁzftﬂ}ﬁﬂyllny ,pmmféﬂmlnyl,

qU|noxaI|n I naphthyrldln 2, 3-di hydr o- IFLlndonI,
2 Dy A RSB AV Yk AR | WA
A S%U,ﬁ;ﬁ;"' 10 Groups 11 1 0e. e I

10 groups.

In the general formula (I), the ring:

]
12_ 8

may be, for example, an azetidinyl, pyrrolidinyl,
piperidyl, azepanyl, 8-azabicyclo[3.2.1l]octyl,
f§-zazabicyclo{3.3.1lnonanyl, decahydroisoquinolinyl cr
3-azabicyclo[3.1.0]hexanyl group.

bmong the compounds of formula (I) that are
subjects of the invention, mentiocn may be made of a
first subgroup of compounds that are defined as
follows:
® 1 represents a Ci-y-alkylene group cptioconally
substituted with one or more groups Ry, which may be

identical or different;
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B V<L may be, for exanple, an azetidinyl,
pyrrolidinyl, piperidyl, azepanyl,

8- azabi cycl o[ 3. 2. 1] octyl, 15

8- azabi cycl o[ 3. 3. 1] nonanyl , decahydr oi soqui nol i nyl or
3-azabi cycl o[ 3. 1. 0] hexanyl grQpp. Anong t he conpounds
of formula (1) that are subjects of the invention,
nmention may be made of a first subgroup of conpounds

t hat ' 20 A
PSP ERERSE ST e shelEPEERIRR T on
G TR Rh R Tk WD e d SRS cultich may oe

opldepntaldan substidditead with one or nore groups Ric,
which may be identical or different; RO and R o each

r epreseimd Ri.pydaogenspteBEner abhalitegeat kvehy B2 and
Rio together forma Cl-4-al kylene group; L

r epreesentts vee 1si IRyl enboRe, aroge@ieGHformRla @ pr-eslent ISe ran
aryl or a heteroaryl; the aryl and heteroaryl groups
b@iregirgpti onal |y substituted with one 10 or nore
radicals Z, which may be identical or different; R2
afd R3r¢RpresRRE, ai pdependenntiyosf ~edchtiother, a

hydrogen atomor a Cl_3-al kyl group; R4 represents a
hydridg e PRGIRTOTS RICEB Al |12 -gcaryl; the aryl and

heterocaryl groups being optionally substituted with one
or more radicals Z, which may be identical or
different;

® R; and R; represent, independently of each other, a
hydrogen atom or a C;-3-alkyl group:

® R; represents a hydrogen atom or a Ci-s—alkyl, Cis-¢—
cycloalkyl, Cs-g-cycloalkyl-Ci-s—alkylene, Ci-3—alkyl-0O-
Ci-3-alkylene, aryl, aryl-Ci-z-alkylene, aryl-C;-;-
alkylene~0-C;_3-alkylene, hetercaryl or hetercaryl-Ci_3-
alkylene group; the aryl, aryl-Ci-z-alkylene, hetercaryl
and hetercaryl-Cj.z;-alkylene groups being opticnally
substituted with cone or more radicals Z, which may be
identical or different;

® Rs; represents a hydreogen atom or a Cis—alkyl, Ci_s-
alkoxy or aryl group; the aryl group being optiocnally
substituted with one or more radicals Z, which may be
identical or different;

® Ry represents a hydrogen atom;
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15 cycl oal kyl, C3-6-cycl oal kyl - - 3-al kyl ene,
Cl-3-al kyl -0- G _3-al kylene, aryl, aryl-d -3-al kyl ene,
aryl - C1- 3- al kyl ene-O Cl1_3-al kyl ene, heteroaryl or

het eroaryl - C1_3- al kyl ene group; the aryl,

aryl - Cl_3-al kyl ene, heteroaryl; and

het eroaryl - C1_3-al kyl ene groups being optionally 20
substituted with one or nore radicals Z, which nay be

i @enti iffe 1 esent s~a_h e
o A S o g R LeBesEILoc R, HpIeD: 8 n

OnRUR BRIARG QD ONAld ne SUPST ¢ Ulath Mbth Hie RErdore
radica??lz, whichqﬁay 62 25 idé%tical %r difféﬁent;

Repdrefirasietisy a meingen ot o aldyl; R7 represents a

hal ogen atomor a Cl_5-al kyl group and nore

part Rgtarsteysantethyityd€dgdn atkaxy and nore

particularly a nmethoxy or an aryl; R8 represents a

hydr 8gearateants azhydprgsants habpdebgenonr olakofers—
atomor a Cl-5- alkyl, Cl1_3-fluoroalkyl,

C3 1k vdyc 1o ad 1AV o 1R gty | Gab iGN claal Ryl 15d-emeycloalkyl-
phenyl , ClL 5-al koxy, .Cl1 3-fl uoroal koxy,

cti3ia 4 R0ee1 PRyl dries~ HECY 3-GF Ky BHREONCGER®Y -

- N, - 3] kyl - X- CL_3- | -X-C1 3-al k

ggglrﬁp' %ﬁq "?)c‘llg:yl‘fél%%]eeﬂ%eésé’ﬁck'ls%lls?'xégtqfl%]re%@z, .2r’]gr" CR,

I tively Z t Rb : :
SLSLIANELY. B S5 25En o0 Eoltil BB g 50 wnsen
G 64 S%thksylgC%(e)ajrgr p, . or alternatively Z

represents an oXo Tradical,
or alternatively Z represents an RiRpN=~, RyRpN-

Ci-z3—alkylene, RR NC(0)-, Ci-3—-alkyl-C(C)- or
Ci-g—cycloalkyl-C(Q)- group,

or alternatively Z represents an oxo radical,

or alternatively two adjacent radicals 2
together form a Cj-z~alkylenedioxy group;
® R, and Ry, each represent, independently of each other,
a hydrcgen atom or a Cj-z=-alkyl or (;-3-alkyl-C({Q)-
group,

or alternatively R, and R, form, together with
the nitrogen atom that bears them, a heterocycle
optionally substituted with one or more Ci-3-alkyl or
OXO groups.

Among the compounds of formula (I) that are

subjects of the invention, mention may be made of a

second subgroup of compounds that are defined as

follows:




15 . or alternatively two adjacent radicals Z

together forma Cl_3-al kyl enedi oxy group; Ra and Rb
each represent, independently of each other,

hydrogen atomor a Cl_3-al kyl or Cl1_3-al kyl - CXC»

group, 20 . or alternatively ;Raand Rb form together
with the nitrogen aton1that]bears them a heterocycle
optionally substituted with one or nore Cl1_3-al kyl or

e Ty TR B

ounds that are deflned as
férﬁ% A reprgéenﬁgq§PC1 4- al kyl ene group

omlgnééx sHbst bt Bt d WMt R0HRURpRp L iBn@RResent s
a Cl-4- aF ?sene grou%%OStlgng ey@ gst?tdtgd wPfh a

oris it R Jdshieath; represent a hydrogen
atomor RO and Rio together forma Cl_4-al kyl ene

5 greoup; and repr eseht searssagkeabagdrogenCet6h or R} and Rig
represents an aryl optionally substituted with one or
norey gt caf sy, a whi-cte Iyl dves igeydgpcal or 10
different; R2 and R3 represent, independently of each
ot*hek, raprﬁyénﬁgeﬁ atomier band1o3- aFRyFHgroup; R4

represents a hydrogen atom or a Cl-5-al kyl,
R, represents &an aryl optionally sub&tituted with one

or more radicals Z, which may be identical or

10 different;

¢ R; and R; represent, independently of each cther, a
hydrogen atom or a Ci-s—alkyl group:

® R, represents a hydrogen atom or a Ci.s—alkyl, Cs-¢-
cycloalkyl, Cs-g—cycloalkyl-C;_s-alkylene, Cj-3-alkyl-O-
15 Cj-3-alkylene or aryl group and more particularly a
phenyl, or a heterocaryl group and more particularly a
thienyl or a pyridyl; the aryl and hetercaryl groups
being optionally substituted with cne or more radicals
Z, which may be identical or different;

20 ® Rs represents a hydrogen atom;

® Ry represents a hydrogen atom;

® R, represents a halcgen atom, a methyl or a methoxy:
® Ry represents a hydrogen atom;

® 7 represents a hydrogen atom, a halogen atom or a
25 Ci-s—alkyl, Ci-s—alkoxy and more particularly methoxy,

Ci-3—alkyl-0-C;-35-alkylene, phenyl, HO-C;-3-alkylene, =CN
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cycl oal kyl, C3-6-cycl oal kyl - C1- 3- al kyl ene,

Cl- 3-al kyl -0- 15 C1-3-al kylene or aryl group and nore
particularly a phenyl, or a heteroaryl group and nore
particularly a thienyl or a pyridyl; the aryl and
heteroaryl groups being optijopally substituted with
one or nore radicals Z, mhljh may be identical or
different; 20 R5 represents a hydrogen atom R6

e %Slent h—>$@” thmwhﬁ;}hggr CTE entds hagl DI -

atom '3’ net or a hox ents a
hydrggen aton1 Z represents a hydrogen atom a
hal ogen atomor a 25 Cl_5-al kyl, Cl-5-alkoxy and nore

particul gy ya IR ve 1GL. B- @ﬂ(ﬂés&t@l alr aiahlehepea RpN-
phenyl, HO Cl-3-al kylene, -CN 13 or Cl_3-al kyl - X-

grogu;}aumyad@rf& maRgumce@pntcsraclsgLéMylaa:om- gpdup,
alternatively Z represents an RaRbN-, RaRbN-

Cl_3- al.kylrerd, t sRaRING(<d)y zorre(ia]re’asal’dqlar(:(@o mpdiuB 1 5
. or alternatively Z represents an oxo radical, . or
al t er nat iowelal tom addj veclentt waadi dia et naﬁjleqahleﬁr Forma
Cl_3-al kyl enedi oxy group, nmore particularly a

mMEORFEtaFedifoar 2 Ra-avd R wch Peprassti, more
i ndependently of each other, 10 a hydrogen atomor a
CP@?@%Q&%aQ%Y<§lm?QQM%ﬂ qg%ﬂxygroup In the cont ext

Of ¢ éﬁre Eré%égvg%ékgge% & 1n QBSHHent eacﬁ gk%er,
a hydrogen atom or a Cj-3-alkyl or Ci-3-alkyl-C(O)-
group.

In the context of the present invention the
compounds of formula (I) in which at least one of the
substituents Rs, Rg, R; or Rg is other than a hydrogen
atom are more particularly suitable.

Among the compounds of formula (I) that are
subjects of the invention, mention may be made
especially of:

e 7-methoxy=-4~ (4-methoxyphenyl)-N-[8-(2-naphthyl~-
methyl)-8-azabicyclo[3.2.1]oct-3-yl]lphthalazin-l-amine
(compound 4);

e 7-methoxy-4~{4-methoxyphenyl)-N-[1-(2-naphthyl-
methyl)piperidin-4-yl]lphthalazin-l-amine (compound 3);
e 7-methoxy-4- (3-methoxyphenyl}-N-[1-(2-naphthyl-
methyl)piperidin—-4-yl]lphthalazin-l1-amine (compound 5);
® 7-methoxy-4- (2-methoxyphenyl)-N-[1-(Z2-naphthyl-

methyl)piperidin-4-yl]lphthalazin-l-amine {(compound 2);



substituents R5, R6, R7 or R8 is other than a hydrogen
15 atomare nore particularly suitable. Anong the
compounds of fornula (1) that are subjects of the

i nvention, nention may be nmade especially of:

7- met hoxy- 4- (4- met hoxyphenyl ); N- [ 8- (2- napht hyl 20

nmet hyl ) - 8- azabi cycl o[ 3. 2. 1] oct - 3-yl ] pht hal azi n-1 -am ne
(conpound 4);

Eéthyl plpeﬁééqnﬁfhe% {ﬁﬁ?%%£$%§+y£ﬁ?£8@%£gyﬁoun%l%"

7- kﬂgﬁy gﬂﬁﬂy ht hyl 25
rreé{rﬁ%/l)pl p&h%’n 4- yI‘]B/p t a% ;gﬁrﬁéoéﬁdﬂgp(coﬁpound 5);
T-oreL O B BRI i b Dl (2 (0 Ly 1 -
nmet hyl ) pi peri di'n-4-yl ] pht hal azi n-1 -am ne (conpound 2);

14net by Imed oaayi-drd 4 442 st i dvd 2 hyH i e { ebtipdhayd ] 9)
4- phenyl pht hal azi n-1 -am ne (conpound 1);

5 4-o 4R Noxdipteeind Y ypharet iy 7 -hd tlh 2y ridphl hy2~naphthyl-
met hyl ) pi peri di n-4-yl ] pht hal azi n-1 -am ne (conpound 9);

5 me4:-f(§81 14> i et dioxyAptielnyi H B et iroxd=akirie (eompdiemy| 10) ;
neth ?pl eridi n-4-yl]phthal azi n-1-am ne (conpound
r 3-benzodioxol-5-ylmethyl)piperidin-4-yl]-

_;1 (1, 3- benzodloxol 5-yl met hyl ) pi peri di n- 4-W&A
JW%&%&%&@@&%% mm&%%%m-%ﬁ €

d d hl d d
4: h: %F Ey (;?Eioun c%é%ﬁt’hylnethyl)plperldln 4-
Zin
10} Jbglnzy%y? tnho [hg [‘(%erpﬁfaprhat%oeh%]t% 1113%1 eth i 1d1n—4—

yllphthalazin-l-amine (compound 20);
® 4-benzyl-7-methoxy-N-{1l-(2-naphthylmethyl)piperidin-
4-yl]lphthalazin-l-amine (compound 21);
e 7-methoxy-4-{(methoxymethyl)-N-[1-{(2-naphthylmethyl) -
15 piperidin-4-yl]lphthalazin-l-amine hydrochloride
(compound 24);
® N~[1l-(l-benzofuran-5-ylmethyl)piperidin-4-yl]-
7-methoxy-4- (4-methoxyphenyl)phthalazin-l-amine
(compound 26) ;
20 e N-[1-(3,4-dimethylbenzyl)piperidin-4-yl]-7-methoxy-
4-{4-methoxyphenyl)phthalazin~l-amine (compound 29);
o /-methoxy-4-(4-methoxyphenyl)-N-{1-[{(l-methyl-1H~-
indol-2-yl)methyl]lpiperidin-4-yl}lphthalazin-1l-amine
(compcund 31);
25 e 4-cyclopropyl-7-methoxy-N-[1-{2-naphthylmethyl)-

piperidin~4-yl]phthalazin-l-amine (compound 33);
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4-yl ] pht hal azi n-1-am ne (conpound 21);

7- met hoxy- 4- (met hoxynet hyl ) -N-[ | - (2- napht hyl net hyl ) -
15 pi peridi n-4-yl] phthal azi n-1-am ne hydrochl ori de
(conpound 24);

N-[1- (I -benzof uran-5-yl met hyl)pi peridin-4-yl] -

7- met hoxy- 4- (4- met hoxyphenyl ) pht hal azi n-| - am ne
(conpound 26); 20

N-d 1r(3..4 _'F_rﬁ; _b,_l}%% ';i;:;%' iAoyl ds Ir g@(_-
4-‘%1{{1& h((?)ilyp egr%% )Lght éak?cg& n-r?gglrrpipﬁlegé(%o%pﬁo[ﬁ% 2%);
77@&%#4-4%4@{4@%@%91)l\ﬂs}{tlhij(a;lzir@;ma{miﬂé

i ndol - 2-yl") net yI]plperldln-4-yl]phthala2|n-I-anyne

( compsthB8B9) 25
4-cycl opropyl - 7- met hoxy- N-[ 1- ( 2- napht hyl net hyl ) -

pispey- [di-n-24-3H d iphidad -z, -Herad dieo { ironporinek t33) 1) 45
N-[ 1- (3-fl uoro-4-net hoxybenzyl ) pi peri di n-4-yl]-
7 origtehroddji-rd-4 4 Infet hraneptitrenyA 9 pht e E g heart ne-
(conpound 39); .
NehthEd aidiHydmine 4cdsrmodicbxd h-6-yl met hyl )- 5
piperidin-4-y|]-Z-nethoxy-4-(4-nethoxypheqyl2-
pi% Hal dzidrarwmadiexdomoting ayethoxy-N-[1-(2-naphthyl-
4- (1, 3-henzodi.oxol - 5-yl)-7-met hoxy-N-[ 1- (2- napht hyl -
ngﬁﬂfmlsipplmrdi% -‘&ﬂvfl&mmgiﬁwflﬂa- Thigte
di hydrochl ari de, (conpound 42),, 10
4 SR, |°6i"g~;ﬂ¥é1%ﬂ )‘-Cﬁ)%%y%%\’w[ 1- (2- napht hyl met hyl ) -
Pigheri Gi_n4- thalazine | ng; ( compol ;Imethyl) -
D e A i o oA i ameen
piperidin-4-yl}phthalazin-l-amine {(compound 43);
e 7-methoxy-N-[1-(2-naphthylmethyl)piperidin-4-yl]-
4-[4-(trifluoromethyl)phenyl]lphthalazin-l-amine
{(compound 45);
e N-[l-{l-benzothien-2-ylmethyl)piperidin-4-yl]-
7-methoxy=-4- (4-methoxyphenyl)phthalazin-l-amine
(compound 48) ;
e 4-cyclopentyl-7-methoxy-N-[1l-(2-naphthylmethyl)-
piperidin-4-yllphthalazin-l-amine dihydrochloride
{compound 51);
¢ N-[1-(2,3-dihydro-1l-benzofuran-5-ylmethyl)piperidin-
4-y1l]-7-methoxy-4- (4-methoxyphenyl)phthalazin-1l-amine
(compound 54);
e N-[1-(2,3-dihydro-1H-inden-5-ylmethyl)piperidin-

4-yl]-7-methoxy-4- (4-methoxyphenyl)phthalazin-1l-amine

(compound 55);




4-[4-(trifluoronethyl)phenyl]phthal azi n-1-am ne
(conpound 45); 15
N-[I-(I-benzot hien-2-yl methyl) pi peridin-4-yl]-

7- met hoxy- 4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne
(conpound 48);

4-cycl opentyl - 7- met hoxy- hL[].%% napht hyl net hyl ) -

pi peri di n-4-yl ] pht hal azi n-1 -am ne di hydrochl oride 20

“"“PS%%D&% U TSR bt BT R R -

4- r ride
(Co 1u] ﬁ}%@ﬁ%n-zﬂ@mﬁmwmli%m 9 My dréMh Ierid
r¢ddod§g&%éhg@wdro | Hinden-5-yl net hyl ) pi peridin 25

4-yl]-7-nmet hoxy- 4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne

(@onpound; 59-pekfrothiazol-6-ylmethyl) piperidin-4-yl]-
7-nEthoxy-4-(4-nEthoxyphenyI)-N—{l-[l-(2-naphthy|)-

5 ethytd prigeerH 44 n<4eatl Hphigtad ezl el treaiaein-1-amine
di hydrochl ori de (conpound 56);
N- [cbncBrdbértPat hi azol - 6-yl met hyl ) pi peridin-4-yl]- 5
7- met hoxy- 4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne
(ebﬂmﬁmnjkﬁpenzothlen—S ylmethyl)piperidin-4-yl]-

—;néfté?é's&t;ieygzozhl en-5-yl met hyllbpl per%gql@n]lr? %r‘%we
(c%%Pound 6%%1’10 _ o _
ARG 3 ylnethyl)plperldln 4- yI] 7- met hoxy
O A P A S B
4- {4-methcxyphenyl)phthalazin-1-amine (compound 65);
® 7-methoxy-4-(4d-methylphenyl)-N-[1-(2-naphthyl-
methyl)piperidin-4-yllphthalazin-l-amine (compound 66);
e 4-butyl-7-methoxy~N~[1-(2-naphthylmethyl}piperidin-
15 4-yl]lphthalazin-l-amine ({(compound 67);
® 7-methoxy-4- (4-methoxyphenyl)-N-{1-[(2E)-3-
phenylprop-2-en-1-yl]lpiperidin-4-yl}iphthalazin-l-amine
dihydrochloride (compound 69);
e 7-methoxy-N-[1-(2-naphthylmethyl)piperidin-4-y1]-
20 phthalazin-l-amine {compcund 70);
o 4-(cyclopropylmethyl)-7-methoxy-N-[1-(2-naphthyl-
methyl)piperidin-4-yl]lphthalazin-l1-amine (compound 71);
® N-[1-(3-fluoro-4-methylbenzyl)piperidin-4-yl]-

7-methoxy-4-(4-methoxyphenyl)phthalazin-l-amine

. 25 (compound 74});

e 7-methoxy-4- {(4-methoxyphenyl)-N-[1-(4-methylbenzyl) -

piperidin-4-yl]lphthalazin-l-amine (compound 75};
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met hyl ) pi peri di n-4-yl ] pht hal azi n-1 -am ne (conpound
6) ;

4- butyl - 7- met hoxy- N-[ 1- ( 2- napht hyl net hyl ) pi peridin 15
4-yl ] pht hal azi n-1-am ne (conpound 67);

7- met hoxy- 4- (4- nethoxyphenyl).?&{l [ (2E) - 3-

phenyl prop- 2- en- 1- yI]plperldl 4-yl } pht hal azi n-1 -am ne
d|hydrochlor|de (conpound 69);

7.m=:4th4x_yf rﬁg%e&y ht _yI to%\j)bpl Pler(éj' 4: I}]/I_ZO

phthal Z|n

e o wﬁéffhzlgznl h;rﬁ‘rﬁleﬂ%pw pd 82
; ’ : 4 OxXy—~
78 i e (e Y R LA ) oy

( QCNPOWRE: hiAk henyl phthala21n l-amine (compound 87);
7- met hoxy- 4- aﬁ nmet hoxyphenyl ) - N-[ 1- (4- et hyl'benzyl ) -

piep er-int thrcAeypH 4-piit-had sz g mearmiyie drenpoune- 75) ; 17
4- (4-fluorophenyl)-7-met hoxy- N[ 1-(2-naphthyl -
metChy Ao therline trivyd-)\\d Dot il racZ -1y 1l -t reel, /( ciorrilotamli ne
82 ;

N-(cemperMnich&d)-i5- yI met hyl ) pi peri di n-4-yl ] - 7- met hoxy-
4- (4- met hoxyphe yl)phthala2|n | -am ne (compound 87); 5

'ngfﬁﬁ%yuﬁﬁﬁﬁ&T )%ﬂmﬁﬁhqlhqqqyl)plperldln 4=

B

nethox (4- met hoxy- 3- et hyl benzyl ) pi peri di n- 4-
fogppg 8ﬁ:'éXyphenyl)phthalazm | -am ne 10

‘°"‘°&%§3‘ g Y Rt L e

4-yllphthalazin-l-amine {compound 95);

® 4-(2,5-dimethexyphenyl)-7-methoxy-N-[1-(2-naphthyl-
methyl)piperidin~4~-yl]lphthalazin-l-amine
dihydrochloride (compound 97);

® 7-methoxy-4-(4-methoxyphenyl)-N-[1l-(guinolin-
6-ylmethyl)piperidin-4-yl]lphthalazin-l-amine
(compound 99);

® J-methoxy-4-(4-methoxyphenyl)-N-{1l-[{l-methyl-1H~
indol-5-yl)methyl]piperidin-4-yl}phthalazin-l-amine
(compound 100);

¢ 4-(2,4~dimethoxyphenyl)-7-methoxy-N-[1-(2-
naphthylmethyl)piperidin-4-yl]lphthalazin-l1-amine
dihydrochleoride (compound 102);

® 4-(3,5-dimethcxyphenyl)-7-methoxy-N-[1-(2-naphthyl-
methyl)piperidin-4-yl]phthalazin-1-amine

dihydrochloride (compound 103);
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| ] pht hal azi n-1 -am ne (conpound 95);

2, 5-di met hoxyphenyl ) - 7- net hoxy- N-[ 1- ( 2- napht hyl -
hyl ) pi peri di n-4-yl ] pht hal azin-1-am ne 15
ydrochl ori de (conmpound 97);

met hoxy- 4- ( 4- nethoxyphenyl) §+[1 (qui nol i n-

6-yl nmet hyl ) pi peri di n-4 yI]pht al azi n-1 -am ne
(conpound 99);

o ST bl et T R T T i e
TPyt pheRalazin 1 anine dwdmhlmde

naRipd RS hd 2ypd peri di n- 4-yl ] pht hal azi n-1-ani ne
dlhyg?%%hlorlde (conpound 102); 25

4-o 354 m@if&m@m@ﬁm et e Y 1 - {-Gndraib iy = |
nmet hyl ) pi peri di n-4 yI]phthaIaZ|n ‘| -'am ne

dinyptrtogiinerdrde )(cigrgoidich 103)1 1 i halazin-1~amine
7- met hoxy- N-[ 1- (2- napht hyl et hyl ) pi peridi n-4-yl]-

4-t(xZ-pterpyd hatdyyil gep hidradmazingd [ 26 ne di hydr ochl ori de
(conpound 104);

4.9 471f(1moe:m—a«ﬁ1fd;mmqm@nmm rRetraphyt e tipyl) -
5 naphth Inethyl)plperldln -yl ] pht hal azi n-1-am ne

© FRIRpdr UG dd o e (compound 106) 7

7-f1 4- (4-f1 h 2- napht hy| et hy!
oi* pg??r{aa%wém U S DR E T “f&esyf -

ARG  y PREVR BA T AR 1y BB DO

(compound 109) ;

di
7.

® N-[1-(4-chlorcbenzyl)piperidin-4-yl]-7-methoxy-

4- (4-methoxyphenyl)phthalazin-l-amine dihydrochloride
(compound 110);

® {4-[(4-{[7-methoxy—-4-(4-methoxyphenyl)phthalazin-
l-yl]aminclpiperidin-l-yl)methyl]phenylimethanol
dihydrochloride (compound 112);

® N-{l1-[4-(aminomethyl)benzyl]piperidin-4-yl}-
7-methoxy-4- (4-methoxyphenyl}phthalazin-l-amine
trihydrochleoride {(compound 113);

® N-{4-[(4-{{7-methoxy-4- (4-methoxyphenyl)phthalazin-
l-yllamino}piperidin-1-yl)methyl]phenyl}acetamide
dihydrochloride (compound 114);

® 1-{4-{(4-{[7-methoxy-4-(4-methoxyphenyl)phthalazin-
l-yllaminolpiperidin-~1-yl)methyl]phenyl}ethanone

dihydrochloride (compound 121);
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(conpound 109);

N-[ 1- (4- chl or obenzyl ) pi peri di n-4-yl]-7-nmet hoxy-

4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne di hydrochl ori de
(conpound 110); 15

{4-[(4-{[7-met hoxy-4-(4-nmeth phenyl)phthalazin-

1-yl ] am no} pi peri di n-1-yl) et yI]phenyI}nethano

di hydrochl ori de (conpound 112);

gl— me Igl_(ﬁmt?% {lfvmxygie}x ‘%%pkﬁﬁaﬁ’dl erl am ATt o (2

trd 195?1 (o

I\I-{IA?fa%jtr [FS7H rlrgtﬁhcxy 4-(4- ok;&/lp ze"h?/ljjp% Jha"? azi n-
1-a4ly] th}lmmfé dj crbn;lpad&mmla phenyl) acet ani de
di hydr ochl ori de conpound 114);

1-of 4¢ (4= {1, B-mRihasdhed 18- W A gt dta -zt yir | 25
1-yl] a[En n(i)} pi peri di n- yll )sr;?{ hyl ] p e)ﬁyyl et hanone e

didry(dr, @Mmatdﬁ:yﬁqﬂfqumd-ﬂr&ﬁléthdﬂ(phthala21n l-amine
N-[ 1- (1- benzof uran-5-yl nmet hyl ) pi peridin-4-yl]-4-(2,5-
didigtytnogiienyilde 7(-crm1tptmxybrﬂ12fa)l /azin-1-amne

di hydr ochl ori de conpound 124)

N9 16-([1 43~ etmasdi ;A-rmtl’m%smrmyiem shiqglgzin
4- (2, dlnethoxyphenyl) 7- nethoxyphthala2|n | -am ne
di j%ﬁé@HQﬁka?%%%ﬁﬁbdndﬂ-ﬂE%hyl]‘ZH chromen-2-one

LR BiTIER eGPV 2H ohr o 2 one

e BB R SRR g S i 4 A L WS-
4-(4~methoxyphenyl)phthala21n l-amine {(compound 129);
® 7-methoxy-N-[1l-{(4-methoxybenzyl)piperidin-4-yli]-
4- (4-methoxyphenyl)phthalazin-l-amine dihydrochloride
(compound 130);
® N-{l-(4-ethylbenzyl)piperidin-4-yl]-7-methoxy-
4-(4-methoxyphenyl)phthalazin-1-amine dihydrochlecride
(compound 132);
¢ N-[1-(1,3-benzothiazol~6~ylmethyl)piperidin-4-yl]-
4-(2,5-dimethoxyphenyl) -7-methoxyphthalazin-l-amine
(compound 135);
o 7-methoxy-N~[1l-(2-naphthylmethyl)piperidin-4-yl]-
4- {phenoxymethyl)phthalazin-l-amine dihydrochloride
(compound 136);
® N-[l-(lH-benzimidazol-5-ylmethyl)piperidin-4~yl]-
7-methoxy-4-(4-methoxyphenyl)phthalazin-l-amine

{compound 138);



4- (4- met hoxyphenyl ) pht hal azi n-1 -am ne (conpound 129);

7- met hoxy- N-[ 1- (4- met hoxybenzyl ) pi peri di n-4-yl ] -

4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne di hydrochi ori de

(conmpound 130); 15

N—[l-(4-ethy|benzyl)piperidirE -yl]-7-met hoxy-

4- (4- met hoxyphenyl ) pht hal azi n-1-am ne di hydrochl ori de

(conpound 132)

N- en i az I

4 J(%‘? h%)({/%hrgn (3}%% %fzy%ﬁ aZ| %ﬂft%methyl
nét%oxyqﬁki IHQB t thﬁT%?ﬁp&#?%ﬁ?ﬁipl?ﬁlde

I)phthala2|n | -am ne di hydrochl ori de
(conpound 136);
N-o 1z 14*%}@ 'f»zyéméi%w[ peri-apreydime@oyl) -

7- nethoxy 4- ( net oxyphenyl ) pht hal azi n-1-am ne

5 (compatindh i-38)y1 Péhthalazin-1-amine dihydrochloride

15

20

25

7-chl or o- 4- (4- met hoxyphenyl ) - N-[ 1- (2- napht hyl net hyl ) -
mQuﬂmgﬁundlgﬂﬂrﬁnhalazin | -am ne di hydrochl ori de
(conpound 143)

4% N%ﬁlmﬁpﬁerhﬂr)zoﬁmqﬂmérwr@elﬂml e midithyydl-5
p| er|d|n 4 gphthala2|n | -am ne di hydrochl ori de
methoxymethyl)phthala21n l-amine

N— enzo ol pi peridin-4-yl]-
4&5%&%&Féi QV%ﬁngh§Ti4%$ azi n-1-am ne

. RGN d%»% St A A ey L
methyl piperidin-4-yl]lphthalazin-l-amine
dihydrochleoride (compound 147);
e 7-methoxy-5-phenyl-N-[1l-(2-naphthylmethyl)piperidin-
4-yl]phthalazin-l-amine dihydrcchloride (compound 17):;
e 4-(hydroxymethyl)}-7-methoxy=N-[1l-(2-naphthylmethyl)-
piperidin-4-yl]-4-(phenoxymethyl)phthalazin-l-amine
(compound 148);
¢ (-)-7-methoxy-4~(4-methoxyphenyl)-N-{1-[1-
naphthyl)ethyl]piperidin-4-yl}phthalazin-l-amine
(compound 149);
® (+)-7-methoxy-4-(4-methoxyphenyl)-N-{1-[1-(2-
naphthyl)ethyl]piperidin—4—yl}phthalazin—l—amine
(compound 150);
® N-{1-[4-(dimethylaminomethyl)benzyl]lpiperidin-4-yl}-
T-methoxy-4- (4-methoxyphenyl)phthalazin-l-amine

trihydrochloride (compound 151).
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25

met hyl ) pi peri di n-4-yl ] pht hal azi n-1 -am ne

di hydrochl ori de (conpound 147);

7- met hoxy- 5- phenyl - N-[ 1- ( 2- napht hyl et hyl ) pi peri di n-
4-yl ] pht hal azi n-1 -am ne di hydrochl ori de (conpound 17);

4-(hydroxynethy|)-7-nethoxy-ﬁ%]:(2-naphthy|nethyl)
pi peridi n-4-yl]-4-(phenoxynet hyl ) pht hal azi n-1 - am ne
(conpound 1 ; . . .

5 ot hows? BRIy By e L. £he
napiBINa! e 1 RIREYE i syl 4 PRE N3k 87118 | s AdR e g 20
(conpound 149);

( BectBioRs AHAJmiay phenyddrdddd -yl -dedreme 1 below.
napht hyl ) et hyl ] pi peri di n-4-yl } pht hal azi n-1-am ne
(conmpound 15Q) ;Scheme 1, the starting compounds and the
N-{1-[4- (di net hyl am nonet hyl ) benzyl ] pi peri di n-4-yl }-

25 eBgrmtthsg X yehder( 4£hreditrh oeodeEh enty | Py dad aizm-1s amte

tri hydrochloride (conmpound 151). 21 |In accordance

wideets artiéeichy errtel oty iednipo st Iefb lge mer alefarimdd in

(1) may be prepared according to the process

i st &ead thyr eSc lvane Lt egelad ve Ivh sohdife Prerawed

starting conpounds and the 5 reagents,, when their node

oPCHPERAFEt iTon TS Iests  SSEiRseh These o ffertdiad 137

a ailabke % descrLg djn_the literature, or

al"t'&" at-v %ﬁsﬁhfk& %ﬁFtdé¥éﬁmeéE§brding to met hods

descri bed therein.or at. ar nown t o, tho id | ed

in the art. %%6% g&glrgditt%gtstcgle%‘(ﬁwéﬁe tf,e tﬁ?ténpggﬁrlpdzu%r#d of
general formula (I) 1s prepared from a compound of
general formula (III), in which Rs, Rs, R¢, Ry and Rg are
as defined in the general formula (I), according to
route A, by nucleophilic substitution of the chlcrine
with the amine of the compound of general formula (II),
in which Ri, Rz, R3, L, A and B are as defined in the
general formula (I). This reaction may be performed by
heating the compounds of general formulae {(II} and
{III) in an alcohol such as n-butanol in the presence
of ammonium chloride, according to the method described
by Contreras et al. (J. Med. Chem. 2001, 44, 2707-
2718}, or alternatively may be catalysed with a
transition metal such as palladium, for example in the
form of tris(dibenzylidenecacetone)dipalladium in the
presence cf a ligand such as BINAP (2,2'-
bis (diphenylphosphino)-1,1’-binaphthyl) and a base such

as sodium tert-butoxide, according to the method



general formula (1) is prepared froma conpound of
general formula (I11), in which R4, R5, R6, R7 and Re
are as defined in the general fornula (1), according
to route A, by nucleophilic substitution of the
chlorine 15 with the am ne of,.4he conpound of genera
formula (I1), in which R1, , R3, L, A and B are as
defined in the general formula (1). This reaction may

f b h d |
for m(jr re(wcfd%y Htp)gaf "G n al C(L)J% ] ]g%%%eggig’ 1215-

n-putanol in the presence 20 of ammoni um chl ori de,
according to the method described by Contreras et a

(J. Med. Chep er?f%%l’ls% 5@% get! k8o, Ortl-@ tc%'ir@ﬁ}dn\é?@f

may be catalysed wth ransition netal such as

p@dﬁ%¥éﬂ“f5ﬁﬁuf§£ﬂﬂ'%ﬂ§1éfgb Békgﬂéﬁared according to
tris(di benzyli deneacet one)di palladiumin the 25

5 prresene e, off ronl igandanedurad Bf N &2 2 formula (Ib), in
bi s(di phenyl phosphi no) -1, 1' - bi napht hyl) and a base
sudhichash ,sddli tAm,t @t - Byt Bxiade] Rxceoedeagdebinbe amt hbd
22 described by Wwlfe et al. (J.A C. S., 1996, 118,

glesmerﬁzlle‘f)ormm@m B iand mydfrlugéh ’féﬁ)rf}lttmetfor@)’@u‘fﬁde
general formula (1) may al so epar ed,
éeérrdqgr?glq% bt BT f%@ﬁ&wwﬁpm&%ﬁtwﬂé@“a

for Ib in which A B, R4, 7 nd R8 are
“}*F(e*o“)% athé’la r%ﬂacffdr%l‘%”(r} )"ﬂhrﬁ?i e i @
e nitro n of t nltro i S, not

1Osu A uted . tﬁ(ﬁﬂ 3?0E§ " ggﬁttfgew%n?ﬂaProﬁl
r%ﬁﬁf&@ aygtgsa@e§4§gay9§ Phed general formula (I). This

reaction may be performed, for example, in the presence
of sodium triacetoxyborohydride in a solvent, for
instance dichloromethane or 1,2-dichlorocethans

15 according to one of the methods described in Abdel-
Magid et al. (J. Org. Chem. 1996, 61, 3849%-3862). The
compound of general formula (Ib} is obtained by
deprotection of the compound of general formula (Ia)
that contains on the nitrogen of the nitrogenous ring a

20 protecting group PG. This protecting grcup may be, for
example, a benzyl or a tert-butoxycarbonyl and the
deprotection may be performed according to the methods
cited in Protective Groups in Organic Synthesis 3rd
edition, John Wiley & Sons, New York 1999. The compound

25 of general formula (Ia) is synthesized by reacting a
compound of general formula (III) as defined above with

a compound of general formula (IIa) according tc the



10 ketone of general fornmula R1-L-C(OR2, in which L
Rl and R2 are as defined in the general formula (1)
This reaction may be perforned, for exanple, in the
presence of sodiumtriacetoxyborohydride in a
solvent, for instance dichl met hane or

1, 2-di chl oroet hane 15 according to one of the nethods
descri bed in Abdel - Magid et al. (J Org. Chem 1996,

6? c&%ﬂ%%ﬁreaﬁr%%:%%ﬁ%gp e co}‘ék)oundna#él é&mound

ral fornula (la) that contal ns on the nitrogen of
the ni trogenous ring a 20 protecting group PG This

protecting gmuURdmo el dOrgert@ P & riuengyta0l when
tert-butoxycarbonyl and the = deprotection may be

perd dravetaceeintti g 410 ity Rt hodspaxdd ety idhalogy with
Protective Groups in Organic Synthesis 3rd edition,
Jalme Wetdywd®s SeressriNewd Mor ke HeQ99L t ehteet wcompMach 25 ofl. ,
general fornmula (la) is synthesized by reacting a
conpdiasd hegendr® 3 f otawl 3 (14372 (s eftiartd sthdde » Eur.
with a corrpound of general fornula (lla) according to

t e ¥8d-poedssddadl r daBf rddstid bed Previbusly for the
conpound (1l) . The c%l;rqoound of general forrrula (II%)J
when it is r’e y

e S 5 DAt 5 B

O RS RS P ORI N, e 1 g, ene et
described in the following publications: Moragues et
al. (Farmaco. Ed. Sci. 1980, 35(11), 951-964) and Shum
et al. {(Nucleosides Nucleotides 2001, 20(4-7),

1067-1078) .



commercial, may be prepared by analogy with the

nmet hods 10 nentioned previously for (lla) and al so

t he net hods described in the foll owi ng publications:
Moragues et al. (Farmaco. Ed. Sci. 1980, 35(11),
951-964) and Shum et al. (N?:J eosi des Nucl eoti des
2001, 20(4-7), 1067-1078). Z4 Schenme 1 R3 Re COOwe
R/ COOH RS (MIl) \' I Br (MlI) B R5 ORR4A (M)

1 (M) d RRe O 8 :xT1 g;\ !eilN RS R4 NH2N HH H22

RS R4 (V) (IV) RBRP ——1L~ RBR2 AN R B
I RS Cl RSHNLBI RZ N(II) / I N I iN
R, R,
R, COOMe R, COOH
Rg {Vin R; Br (VD
R5 Rs

o O
R;—4 R4_<

(v Cl v ©l
R, R 0
R, COOH Rtéﬁﬁm
o =N
R; R¢
R, R, NH,NH,H,0 R: R
V) ™
Ry R, pPoCI,
R: R
A—nN" LT A R
] A—-—T L
B cl
R, HN N J__B s
2 RT \N
R N (1 )
i - 5
R; = Route A Rs
R, R
R, R, 4
m
D) (m A_T _PG
J_ (Ita)
Q HN .

Route B R )J\L/R1

2
PG
~H A—N"

B
R, HN R, HN
x

R, N - R, l'ﬂ
|
=N ~N
R¢ Rg

R; R, Rs R,
{Ib) (la)
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20

Route AR R4 iNRS R4 (1) (111) A-N PG 1-12N 1| (lla)
Route B RAL 2 AN~ PGA-NB RS HNBRe HN R7 NR7 / N
iN\ 1 iN RSRe RS R4 Re R4 (Ib) (la) 25 The

1-chl or opht hal azi ne of general forrmula (I11) may be
obt ai ned by heating the 2Hp al azin-1- one of

general formula (1V) in phosphoryl chloride for
exanple. 5 La 2H phthal azi n-1-one of general formula

(1V) may be ﬂ{eepf_raglg%cg&l(@;ﬂaJga;igné’[o%&&élbﬁfgﬂ&%ﬁgr?

type of general” formu eati i'nan

¢ . ot ) . L
y e o e o O S o % e ey
UYRRe At A1 formua (M) nay ;Q’?os‘;yffgr;eﬁi@ﬁljofi@én for

an acid o 2- bronobenzoi c type of gener formul a
(Mdampiiea  hal ogen-netal exchange foll owed by reaction
with an

La 2H-phthalazin-l-one of general formula
(IV) may be prepared from an acid of 2-acylbenzoic type
of general formula (V) by heating in an alcohol, for
instance ethanol, in the presence of hydrazine hydrate
for example.

The acid of 2-acyl-benzoic type of general
formula (V) may be synthesized from an acid of
Z2-bromcbenzoic type of general formula (VII) via
halogen-metal exchange followed by reaction with an
acid chloride of general formula (VI) or with a Weinreb

amide, of N-methoxy, N-methylamine type of formula

{(VIf):
0

R4 2
—Me

N

\
OMe

(V1)
The halogen-metal exchange may be performed
with n-butyllithium in tetfahydrofuran at ~78°C. When R;
represents a hydrogen atom, the acid chloride of
general formula (VI) is replaced with dimethyl-
formamide. The compounds of formula (VI’) may be
obtained from the compound of formula (VI) and

N-methoxy-N-methylamine, especially according to the



acid chloride of general formula (VI) or with a

Wei nreb 15 am de, of N nethoxy, N-nethylam ne type of
formula (M'): ~ RA NMe OW (VI') The

hal ogen- net al exchange may be perfornmed wth
n-butyllithiumin tetrahydrof Fan at -78C. Wen R4 20
represents a hydrogen atom t'he acid chloride of
general formula (VI) is replaced with dinethyl -

f ' - ; 0 Vi,

B et Fe e PR B B e O TRty B

l\l—(@g@x‘y-j\g @)hylg%iﬂi%ﬁ?p‘ed ally according to the

26 method descri b Wl nreb (Tetrahedron Letters,
(1981), 22(38)s 281p-3B1B)ac Neepsd f of s asy | hanzpic
type of general formula (V)" may al so be obtained via
otthermuleactyonsy HldOrbé nshodtesd hei £roeoet - Leatt Sons,
reacti on on a conpound of general formula (VIII1) in

5t e prieserceoftle dnpatsd-Cxod figenesat t fat mi aa (Mnpound
This reaction is performed in the presence of
alafmigsingnach| forimdel 4 nCEl Bl vienttrighresence of a compound
di chl oronmet hane. 10 A subject of the invention is also

t i cEgsunde wruksor il lae ThAs reagtigny (9 Ivgrimimsd in
the presence of aluminium chloride in a solvent such as
dichloromethane.

10 A subject of the invention is also the

compounds of formulae (V), (IV) and (III) below:

15

in which R4, Rs, Rg, R; and Rg are as defined above for
the compounds of formula (I).
Examples of preparation of compounds of

formulae (V), (IV) and (III) are given hereinbelow.
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Re RBORT COOHR7T NH OINRE R RS R4 RS R4 (V)
(l1Vv) RBC RT N I R\VIN 6R R4 (IIl) 15 in
which R4, R5, R6, R7 and Re are as defined above for
t he compounds of formula (I). Exanples of preparation
of conpounds of formlae (V),5(1V) and (I11) are

gi ven herei nbelow. 27 The conpounds of formula (1)
show high affinity and selectivity for the

Vel an! - COnCeRl 00 SPUPTE EHY [ EECBIN bt

compeunas, fory tde) M § BCEPLOF Stk?é‘%éi‘axﬁﬁﬁld:&%@ﬁtratmg
MCH1. Sinnce MCH i1s an I nmportant regulator of food

Hormeone (MCH) receptor 1, MCH;.

in vitro tests demonstrated the affinity of
the compounds for the MCH receptors and in particular
MCH;.

Since MCH is an important regulator of fcod
intake, small non-peptide molecules capable of
antagonizing its stimulatory action on the MCH,
receptor constitute a therapy of choice feor treating
metabclic problems caused by obesity, but also
bulimia. Specifically, the use ¢f an MCH; receptor
antagonist such as SNAP-7941 (described by
Laboratoires Synaptic) confirms the important role of
MCH in regulating the energy balance and the
development of obesity (Katsuura et al., Curr. Med.
Chem. 2003; 3: 217-227}.

The compounds according to the invention thus
represent a therapy of chcocice for the treatment of
diseases presenting disorders of regulation of the
energy balance and also for treating the development of
chesity.

MCH is a functional antagcenist of the
melanocortin system, which counteracts the effects of
the latter on food intake and on the hypothalamo-
pituitary-adrenal axis (Ludwig et al., Am. J. Physiol.

1998; 274; E627-E633). It is also involved in




i nt ake, small non-peptide nol ecul es capabl e of
antagoni zing its stinmulatory action on the MCHL 10
receptor constitute a therapy of choice for treating
nmet abol i ¢ probl ens caused by obesity, but also
bulima. Specifically, the u of an MCHL receptor
ant agoni st such as SNAP- 7941 {descri bed by .

Laborat oires Synaptic) confirnms the inportant role of

AR reolalng, Uhe, e ov 08 c AP anc
B S e T L

t heyddeat rai - afr20( Kk SePr£BENt I NG SO Aok 51 195 1

regul ati on of the energy balance and al so for
traatdng 3 fe) deved oprent of  obesity. MCHis a

functional antagoni st of the nelanocortin system
5 whi ch count efreetiss¢ hef eddf ety afecef crhenltaitceri sen has
food i ntake and on the hypothal ano pituitary-adrena
axiecqritidniaprefi mied Am ahx Ryt  ef1998;0R2MCH.
E627-E633). It is also involved in 28 regulating the
hyERstHel Istrol o7+ BNAR v died aikian el Y4 ¥F tand/or
response to stress via the rel ease of ,hypotq?lanic
it Arotileehi st motindpdgrpdalsy Jjuch as
268-272). 5 The use of_an MEHl.reQe tor_ant.agoni st_has
" GOy BT e Thef SR DGEHITIGN et ot MRS 2150
10 maternal separation in guinea pigs (Katsuura et al.,
Curr. Med. Chem. 2003; 3: 217-227). MCH; receptor
antagonist molecules are thus of therapeutic value in
depression and/or anxiety.

MCH appears to be involved in other
regulatory systems. By virtue of its localization in
the testicles (Hervieu et al., Biology of Reproduction
1986; 5: 1161-1172) and in the hypothalamus (oestrogen-
dependent, Viale et al., Peptides 1999; 20: 553-559)
and by virtue cf its stimulatory effects on sexual
activity in male rats (Gonzales et al., Peptides 1996;
17: 171-177) and its effects on the secretion of
luteinizing hormone (Chiocchio et al., Biology of
Reproduction 2001; 6: 1466-1472), MCH thus appears to
play a role in reproductive functions.

It is also ocbserved that MCH is involved in

behaviour associated with cognitive functions by

increasing the extinction of passive avoidance in rats,




Specifically, SNAP-7941 has an anxiol ytic and/or

anti depressant profile in various ani mal nodels such
as social conflict and forced swinmring in rats and

al so 10 maternal separation in guinea pigs (Katsuura
et al., Curr. Med. Chem 2003; 3: 217-227) . MCHL
receptor antagoni st nol ecul are thus of therapeutic
value in depression and/ or anxiety. MCH appears to be

lagh L P L B
?k%%%o%haﬁgpﬁ%g oes o%%lﬁogg eépjé%%% %Télvﬁg%cg{] dé et al.
efdd-des 199 4 205 BP3- 5pD)_7aad b yi I tye. of o°'unds

stl [atory ef%ects on sexua 20 activity in e rats

(At EhEttAlthe P&Rﬁér&i%oril%%y cdrfst ifded 7 ) redsh b Sof

effects on the secretion of | uteinizing hornone

5 ( AHooceifvrett dat 1irl Hlagyrpfdi Repdoewicti on 20015 6:
1466-1472), MCH thus appears to play a role in
repr oduct i veHumctienscoourids sofltdoe abrswrnvteibn hdnd
MCH is involved in behaviour associated with
cogEity weof dmcttitensdyy  dape@Esi g ihelextirmtimembiof
passive avoidance in rats, 29 suggesting that an MCHl
r COSFISTY rarmeadoniistl v @rt aholigdigorderhanhaswiciated

menory di sorders (MacBride et al. Pepti des, 1994;
1?@4;}10173@#6?5@)116@9& S4Ghe Ao MIRRRESS a GH HEE YT ke

10 {gé%%hﬁ%ﬂﬁgﬁépﬁggftltgée X Hﬂfr%%%atmenéjg¥(§%gégs—
related pathclogies such as anxiety and depression, and
alsc in the treatment of any cother disease involving
dysfunction related to the MCH; receptor, whether at
the central and/or peripheral level.

15 Thus, according to ancother c¢f its aspects, a
subject of the invention is medicinal products
comprising a compound of formula (I) or an addition
salt thereof with a pharmaceutically acceptable acid,
or alternatively a hydrate or a solvate.

20 According to ancther of its aspects, the
present inventicn relates to pharmaceutical
compositions comprising, as active principle, at least
one compound according to the invention. These
pharmaceutical compositions comprise an effective dose

25 of at least one compound according to the invention, or
a pharmaceutically acceptable salt, a hydrate or

sclvate of the said compound, and also at least one



Thus, the conmpounds of the invention find their use
in therapy, especially in the treatnent of obesity,
cellulitis, netabolic disorders and associ at ed

pat hol ogi es thereof such as di abetes, cardiovascul ar
10 di sorders, syndrone X, inéﬁge treatnment of stress-
rel ated pathol ogi es such as i ety and depression,
and also in the treatnment of any other disease

i nvol vin dysfunction related to, the recept or,
W G Y Rt B TP S Do Fer P ERRY &l TReve 19 15
T :To i t er. of .4 S . bj ect
ot T TR T AR Gl d 2R MBS 5
C t1 QLM Al 1 O, AU S s SRLL: L0RY efor
wi'th a pharmaceutically acceptabl e aC|df or _

aldre naddanel ax @ hveiad acrwrd SPl vl £ A0 ACEPr h Nohd Oart .

anot her of its aspects, the present invention relates

5to pharnmaceut:i cfle HIPREddU ONS L aigiidSd NGioBs SEtive

principle, at |east one conpound according to the

I pueredron. I nkheesel orphfarmmeerelit | calb lclonposl t i onisc I CHTpEd 5.,
an effective dose 25 of at |east one conpound
acaordimis awl athe lindvestdrons ort op qehlar nem®lt i cal |y
acceptable salt, a hydrate or solvate of the said
cifdRid achifh lal sig tatanasast, St Be i3kl it sRGERl | y
accept abl e exci pient. The said 6 excipients are chosen

aCCEHA IR B85t Re S st T h St SR i At FRRER hode

10 0L 89T nistrati on. from Lhe usual, excigl gt known to

15

20

25

thereof, may be administered in unit administration
form, as a mixture with standard pharmaceutical
excipients, to man and animals for the prophylaxis or
treatment cf the above discorders or diseases.

The appropriate unit administration forms
comprise oral forms such as tablets, soft or hard gel
capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal, intratracheal,
intraccular and intranasal administration forms, forms
for administration by inhalaticn, topical, transdermal,
subcutaneous, intramuscular or intravenous
administration forms, rectal administration forms and
implants. For topical application, the compounds
according to the invention may be used in creams, gels,

cintments or lotions.



5 In the pharmaceutical conpositions of the present

i nvention for oral, sublingual, subcutaneous,

i ntramuscul ar, intravenous, topical, |ocal
intratracheal, intranasal, transdermal or rectal

adm ni stration, the active p@lnciple of formula (1) 10
above, or the possible salt, solvate or hydrate
thereof, may be administered in unit adm nistration

for_m as a thwﬁa%fe e} gehxasrﬁpai’]e?,ar#j I.Prpjlt rnaacfmeiurg 'Is a]!'ation form
excl pi ents, (0] n an ant-nal’s or e propnylaxits or

t rgat . di ' - T
2 J%@u%{‘faﬁ%%@%rgdt Sy dals Al diseases, da,de rorm

appropri a ration forms ‘conprise ora

f (P et @ taRd et Sofde Wolasith.ael. capsul es,

powder s, granul es and oral ‘solutions or suspensions,
S WG] o MGGhIng 1tY raid aghealsiod Ntraocghap agd
i ntranasal adm nistration forns, forns 20 for

5 adm@nmiixtalat i on by inhal ation, topical, tranzgatnlmng
subcut aneous, intranuscul ar or intravenous
admdiiust rcatcisam feoraislogeect al admi ni strati on6formg and
i npl ants. For topical application, the conmpounds
aegindisignad t he i nvention may be used in ci&absrg
gels, 25 ointnents or lotions. 31 By way of exanpl e,
a ST 2y ddRomYS A Yo e Sflorhase a conpound actofdig to
the invention in tablet form nay conprise fhe
f SBSARSYc FFdriéitSs:  Conpound according t oot he

10 ' nvention SQE'h% YUY ul\lll%.rjcnlgo(?:lmszztas;fe75(:1org%d to allow a

daily administration of from 0.5 mg to 800 mg and more
particularly from 0.5 mg to 200 mg of active principle
per individual, depending on the galenical form.

There may be cases where higher or lower
doses are appropriate: such doses are not outside the
context of the invention. According to the usual
practice, the appropriate dose for each patient is
determined by the doctor according to the mode of
administration, the weight and the response of the said
patient.

According to another of its aspects, the
present invention also relates to a method for treating
the pathologies indicated above, which comprises the
administration, to the patient, of an effective dose of
a compound accerding teo the invention, or of a
pharmaceutically acceptable salt, hydrate or solvate

therecf.




Sodi um croscaranellose 6.0 ng Corn starch 15.0 ng
Hydr oxypr opyl net hyl cel | ul ose 2.25 ng Magnesi um
stearate 3.0 ng 10 The said unit forns are dosed to
allowa daily admnistration of from0.5 ng to 800 ng
and nore particularly fromQ5 ng to 200 ng of active
principle per individual, depending on the gal enica
form There may be cases where higher or |ower 15
doses are a pr.] . o) e S| t he
cont ext of ?Jmaeoi %%%ﬁﬁ? J|'eo% u%g of(gjl'::‘ln(g"5 t%g%)'%w]éwﬂ% u%]?g
or ; ‘ , . s
T e B TP et oo g Tt he rode, ot
adm it I | Ofhedde et s anek the: r esPORSey Odnd Neerve
said 20 patient. According to another of its aspects,
t hge rdIresanti 1 Nvenid o He pred aiesi dvedt 1@t hothd afumbers
treating the pathol ogi es indicated above, which

5 canprilsesi Thest mdmadi csdni@adurody tefdéhet pathesd , gofermnin
effective dose of 25 a conpound according to the
i Meadntd on, or of a pharmaceutically acceptable salt,
hydrate or solvate thereof. 32 The exanpl es that
fol | ow descrilife natd1qste petats WH s kokpbuHes Tarious
accordance with the invention. These exanples are not
| idARSTRFHRF e rfRF dhiriningd 509 lfsqrﬁlpa‘f‘éncﬁeo%r@éeent

i nvention. The number, . .
gnventlon are escrf%ed in the preparations. These

10 intermediates are all obtained according to methods
that are well known to those skilled in the art.
The melting points (m.p.) are expressed in
degrees Celsius. They were measured either using a
Koffler apparatus (denoted (K) in the table) or using a
15 Mettler-Tcledo FP62 apparatus {dencted (M) in the
table) or using a Bluchi B540 apparatus (denoted (B) in
the table).
The analysis conditions by liquid
chromatography coupled to mass spectrometry (LC/UV/MS)
20 are as follows:
For the liquid chromatography part:

- symmetry Cl8 (2.1 x 50 mm) 3.5 pm column

It

- Eluent A H.O0 + 0.005% TFA, pH = 3.14;
- Eluent B = CHiCN + 0.005% TFA,
25 - gradient of from 100% A to 90% B in 10 minutes,
then elution with 90% B for 5 minutes.

- flow rate 0.4 ml/min
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5 of the illustrated conpounds refer to those given in
Table I. The nmethods for synthesizing the various

i nternmedi ates for obtaining the conpounds of the

i nvention are described in the preparations. These 10
i nternedi ates are all obtaln%g&according to met hods
that are well known to those illed in the art. The
nel ting p0|nts (mp.) are expressed in degrees

Cel sj us. y merﬁ.g%u elaﬂg{ u5|n%z%oﬂgff [t ion

apparatug f enot or using a

Met t | ersel denot ed inth
tablefrorthfnéﬁﬁﬁBegﬁaﬁggigﬁhénggtEs Eglng?ed ?B) in
the tabh) priiganalys siqndidd @RSy dd

uicd nm
chronatography coupl ed to nmass spectronetry (LCYUV/M&

2@t @has raeld o th@methe Idagui:d chromat ography part:
- symmetry C18 (2.1 x 50 nm) 3.5 pmcolumm - Eluent A

= H2O +obiG@5%chFAocdeH pc3iltdve elEatentspay CH3CN +
0.005% TFA. 25 - gradient of from100% A to 90% B in
10 m netwesp firdeen 1&l0utticod S0 Rr@0% B for 5 mi nutes. -
flowrate 0.4 m/mn 33 - injection of 2 pL of

sol uti on Bte sleMBepna byt bpabf cloaBa gl st rCAePhabbe -

the products are detected by UV at 210 nm,
products are the m/z ratio of the ion MH™ and the

retention time (Rt) of the corresponding peak, observed
by UV and expressed in minutes.

The proton nuclear magnetic resonance ('H NMR)
spectra were acquired at 250 MHz or at 300 MHz on
Briiker machines. The abbreviations used to characterize
the signals are as follows: s = singlet, m = multiplet,
d = doublet, t = triplet, g = guartet.

The optical rotations of the optically active
products are characterized by their [OL]Dte (the
cecncentrations ¢ of the analyzed soluticons are
expressed in grams per 100 ml).

The guantification of the salts and sclvates
is determined with the aid of elemental analysis,
metering of water by the Karl-Fischer technique and
integration of the signals which are characteristic of
the solvents in 'H NMR.

The compounds of the invention and their
analytical characteristics (m.p., LC/MS, salts and

solvates) are listed in table I.
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For the mass spectronetry part: 5 - ionization node:
positive electrospray - sweep from 120 to 1500 anu.
The LC/ M5 anal ytical characteristics of the products
are the mz ratio of the ion MH and the retention
time (Rt) of the correspondi n3g4peak, observed 10 by W
and expressed in mnutes. Thée proton nucl ear nmagnetic
resonance (1H NMR) spectra were acquired at 250 Mz

or, MHz machi nes. The abbrevi ati ons
o Efp ) I A P

ra ze signals are as follows: s =

i e e A T Ak

ad-ptRenPIiGd 15 Al g Agd eri zed by their [a]Dt (the
concentrations ¢ of the analyzed solutions are

exries bk GFIB-sthdbfbdldoiadi®w quantification

of the salts and solvates is determned with the aid

ofa edcdnemitcal el kst cano - Fretearh oxgydn yadt @eradyd t He g,

Kar | - Fi scher technique and integration of the signals
wilchh ame lohdmadtemistaft THE ishetiotnmhtsnder d¥dwR at

25 The conpounds of the invention and their ‘
amdlSy G cant karlact &t istliwsiqmet  nthgg, 1 - iwn gy hexane

solvates) are listed in table I. 34 Exanple 1: ,
(déﬁbé&nd@ﬂ mmol) is then added dropwise. The reaction

TN APt hgl eyl MR gl ngld Bk 1
chloride (3.2 g, 22.7 mmol) is then added dropwise. The
reaction mixture is stirred for 1 hour 30 minutes at
~78°C and then for 18 hours at room temperature. The
mixture is hydrolysed with 100 mL water and then washed
with ethyl acetate. The agueous phase is acidified by
addition of 5 N hydrochloric acid and then extracted
with ethyl acetate. The organic phase obtained is
washed with brine and then dried over anhydrous sodium
sulfate. After filtration and evaporation under reduced
pressure, 5.4 g of a colourless oil are obtained, and

are used without purificaticn.

1.2. 7-Methoxy-4-phenyl-2H-phthalazin~-l-one

10.55 g (210 mmol) of hydrazine hydrate are added to a
solution of 5.4 g of 2-benzoyl-5-methoxy-benzoic acid
in 50 mL of ethancl, and the mixture is refluxed for 2
hours 30 minutes. The reaction medium is cooled and

then filtered. The precipitate obtained is washed with
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4- phenyl pht hal azi n-1-am ne 1.1.

2- benzoyl - 5- met hoxybenzoic acid 5 A sol ution of

2- br ono- 5- net hoxybenzoic acid (5 g, 21.6 mmol) in 50
mL of THE is stirred under argon at -78C, and a 1.6 M
sol ution of n-butyllithiuminhexane (29 nL, 45 mol)
is then added dropwi se. The reaction mxture is
stirred for 1 hour at -78C and benzoyl 10 chloride

(%%591012%&% ) A%é&%ﬁ%ﬁ% @&d“ggzgess'ﬁﬁ?e at 40°C.

reaction mxture 1s Irre our m nut es at

- it t = T :
B %ﬁbda@%kdérag{ctl% W&t{tﬁta?lnécpom SPeFAM S INehite

mxture is yse 100 nL water and then
wasdiedy, wth ethyl acetate. The aqueous phase is
acidified by 15 addition of 5 N hydrochloric acid and

thep .ex raded (mgileetdidcigcet ate. The organi c phase
obtained is washed with brine and then dried over
anlydrouMsoei am3 galf at &.. 0Af gnuttielstr at i on and
evaporation under reduced pressure, 5.4 g of a
cGHoMRe§sini brur éD¥BOaifed, 3aRd 26, aB8) usdd4®i tAdut J1 =
purification. 1.2.

7-8vek Hpey -%- phény| HZk pHY hal’a?ién-| 7To0®@ 10,5503 /(Jr64 (d.
mol ) of hydrazine hydrate are added to a__ sofutjon, of
5q4=gE%ﬁ3iébeﬂiﬁyl:@Jﬁ%t%%xylﬁéﬁ%ﬁﬁé“%cFH{)Qéu%ﬁh%O(%i
ogﬁﬁth ol, and the m xture is refluxed for 2 hours 30
mnut es.’ “The reaction mediumis cooled and then
filtered. The precipitate obtained is washed with 35

et hanol and then dried under reduced pressure at 40C.

740 319 Qe QYLE-nitlth SARY-A M A JH 104 2 white
7-Methoxy-4-phenyl-2H-phthalazin-1l-one (740 mg, 2.9
mmol) is dissolved in 7 mL of phosphoryl chloride. The
solution is heated at 80°C for 2 hours. The reaction
medium is ccoled to room temperature and then poured
slowly into 200 mL of water with stirring. The mixture
is then stirred at 5°C, basified with 35% sodium
hydroxide solution and then extracted with
dichlcromethane. The organic phase is washed with water
and then with brine and dried over anhydrous sodium
sulfate. After filtration and evaporation under reduced
pressure, 750 mg of product are obtained in the form of
a beige-coloured powder.

m.p. = 199°C (Mettler FP62)
LC/MS: MH" = 271 (Rt = 7.89 minutes)
1H NMR 8 in ppm (DMSO d6): 4.06 (s, 3H); 7.60 - 7.64

(m, 4H); 7.67 - 7.72 (m, 3H); 7.95 (d, J = 9.2 Hz, 1H).
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solid. mp. = 215C (Kofler block) 5 LM MH = 253
(Rt =7.05 mnutes) 1HNMR S in ppm (DMSO d6): 3.97
(s, 3H); 7.48 (dd, J, = 8.8 Hz, J2 = 2.7 Hz, 1H);
7.54 - 7.60 (m 5H); 7.64 (d, J =8.8 Hz, 1H); 7.75
(d, J =2.7 Hz, 1H); 12.78 (s, 1H NH). 10 1.3.

4- Chl or o- 6- net hoxy- | - phenyl pht'hal azi ne

7- Met hoxy- 4- phenyl 2H pht hal azi n-|-one (740 ng, 2.9

mol ) is di Ll phﬂ&@ﬁgﬁy fAride. The
sol ution is%heated at d@v 12 odrs AIJhe reaction 15
MeAindBrd )$RAUHG diG Ta9m t-ﬁmiﬁ-[éllﬂf 2 4 256 ol Ak

slflowy |y<r?'t)o %IOO nmL of vvat]er Wi th stlrrlng The m xture

| 7Ahefy st ehal) F @%ﬁﬁfﬂ&dlwﬁdbrﬁc&@ls@ﬂum

hydr oxi de sol ution and then extracted with

diydleatgmeiigre-i it oirghni T mhase, 3 suveshest wirtdbnium
water 20 and then with brine and dried over anhydrous

sadtilwmidsulafrat edddfd erc fa |dusaptdroni canch fevagomat | dn 3 mmol)
under reduced pressure, 750 ng of product are
o@t%i%@dlh%ﬂﬁenfmmf-l-@mj&gl@waiw@dlqodm@ mImqf n-
= 199C (Mettler FP62) 25 LC/ M5 M+ = = 7.89
' 1ﬁhﬁwml§‘qq¢epplrﬁ (l‘@ws(gdd@)t 1435o§ (f§r 39 ;hopso
4H); 7.67 - 7.72 (m 7.95 (d, J =9.2
H?helﬁ)ea%téonl I‘Pfdlﬁf‘l\/éﬁ&aplﬁd[ fo( ﬁé’ﬁﬁt R ERture,

hydrolysed with 50 mL of water and then basified tec pH
10 with 1 N sodium hydroxide sclution. The mixture is
then extracted with ethyl acetate. The organic phase is
washed with brine, dried over anhydrous scdium sulfate
and then evaporated under reduced pressure. The residue
cbtained is purified by chromatography on a column of
silica gel (solvent: 95/5 (v/v)
dichloromethane/methancl). The yellow oil thus obtained
forms a solid by trituration in iscpropyl ether. After
filtering and drying, 275 mg of product are obtained in
the form of a beige-coloured powder.

m.p. = 121°C (Koéfler block)

MH* = 475 (Rt = 5.15 minutes)

'H NMR & in ppm (DMSO d 6): 1.69-1.83 (m, 2H); 2.08-2.25
(m, 4H):; 2.96-3.01 (m, 2H); 3.71 (s, 2H); 3.99 (s, 3H):
4.27-4.37 (m, 1H); 7.06 (d, J = 7.5 Hz, 1H, NH); 7.44
(dd, J. = 8.8 Hz, J, = 2.7 Hz, 1H); 7.49 - 7.59 (m, BH):
7.73 (d, J = 8.8 Hz, 1H); 7.79 (d, J = 2.7 Hz, 1H):

7.85 - 7.95 (m, 4H).



yl met hyl ) pi peri di n- 4-yl ] - 4-phenyl pht hal azi n-1-am ne
373 nmg (1.5 mol ) of 4-am no-1-(naphthal en-2-

yl met hyl ) pi peridine and 69 ng (1.3 mtl) of ammoni um 5
chl oride are added to a suspension of 350 ng (1.3
mol ) of 4-chl oro-6- nethoxyé phenyl pht hal azine in 6
mL of n- butanol. The m xturé |s heated at 135C for 20
hours. The reaction nediumis cooled to room
tenperature, hydrolysed with 50 nL of water and then
basified to pH 10 10 with 1 N sodi um hydroxi de

s%&gn{ 8 The(dHn?d-Hrﬁi'f‘l then extracted with ethyl

e organi ¢ phase is washed with brine,

dwﬁﬁ.-@@fzﬂlﬁbﬁi{ﬂl&rﬁﬂﬁiﬂm%ﬂfﬂiﬁmﬁ{&flﬁnm-

evapor at ed "under reduced pressure. The residue

0 kfetiHRAE pHe ritNigH th 13z ighworadags aphy on a col um  of
15 silica gel (solvent: 95/5 (v/v)

5 di chl or onet hane/ net hanol ). The yel I ow oil thus

obtained forns a solid by trituration in isopropyl
et?hdr.. AfslimeftiNcoari2 gl 4k thopyhen 208 pnAois cuicd
are obtained in the formof a beige-col oured powder.
20-m g H3A2ol)Ke erlustigekym Wudﬁ?f@?tthe% a5
mnutes) 1IHNVR S in ppm (DMO d 6): 1.69-1, 83

23 luripg »Hs nxefﬁhomjbe@%l sckellolﬁﬁe 2@4) -6 §r713n3( Jumol)
2H) ; 4. 37 (

2q Suthd Syt Dy, asmosl 6,3 Soturiid o Mgt 3 3-

10 Binthinelpih sk SUAE Sils ol .7@5‘1. ksl e

15

20
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3élchloromethane, with stirring at room temperature. The
mixture is stirred overnight at room temperature and is
then poured inte 200 mL of ice-cold water with
stirring. The hydrolysed medium 1s extracted with
dichloromethane. The corganic phase is washed with
saturated sodium hydrogen carbonate solution and then
with water, dried over anhydrous sodium sulfate and
then evaporated under reduced pressure. The crude
extract is purified by chromatography on a column of
silica gel (solvent: 3/1 (v/v) cyclohexane/ethyl
acetate).

The methyl ester thus obtained is dissoclved in 80 mL of
methanol, and 17 mL of 2N sodium hydroxide sclution are
then added. The mixture is stirred overnight at room
temperature, and then at 60°C for 3 hours. The methanol
is then evaporated off under reduced pressure. The

residual solution is diluted with 100 mlL water,
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Exanpl e 2: (conpound 11) ‘

N- (1- benzyl pi peridi n-4-yl)-5, 7-di net hoxy- 4- (4-

nmet hoxyphenyl ) pht hal azin-1-amne 5 2.1.

3, 5-di et hoxy- 2- (4- net hoxybenzoyl ) benzoic acid 5.7 g
(43 mmol ) of al um ni um chl ori and then a solution
of 4-nmet hoxybenzoyl chloride:%§.6 g, 33 mmol) are
successively added to a solution of nethyl 3,5 10

diaﬁ%?g)%mgg%i(t - Ge S grﬂgc{r)oé.ﬂcﬁz?igtacoifd and then

di Wth stirrin room tenperature.

TRE+ HHLY &1t HidHRA- st Be rOQA ] LMMel AL £

and is then poured into 200 nL of i1ce-cold water with

stdrildd®vekh e i wes e dmel Wil s extdretetbiddipdiated
di chl oronet hane.” The organi ¢ phase is washed with

saindieat edsaddpiegagan carorate 1siel utd ab@anthddien
with water, dried over anhydrous sodium sul fate and

t Hén 4evgpor at ed under reduced pressure. The crude
extract is purified by chromatography on a colum of
20..%.] iFcd GelC (@Eitedretr F36L)(v/ v) cycl ohexane/ et hyl
acetate), The nethél ester thus obtained is_dissolved

i nHgBMRL3oin mRRhaARYPO dnfl) 173nb20f sS2N3Bbdi 4nB3 (s, 3H);
hydr oxi de sol ution are then added. The mxture is
sty3i‘r9roedsovérlﬂi;gr§t' 2 (Coom 75 d-enpEratiitd, Zand Thdl? af
6QG.f.or hours._ Th anql .. is thel apor at of f
u%gér’ r765 l?ce(ﬁlr’prjes,‘sﬁr'?.st}{%hecﬁr}ési dl?gﬁen]s'gtl\éut(inbn 2?@ i 13.1

di(lsl;lt %gl,wc‘bta)Hquo m. water, 38

2.2. 5,7-dimethoxy—-4-(4-methoxyphenyl)-2H-phthalazin-1-
one.

This product is prepared from 3,5-dimethoxy-2-(4-
methoxybenzoyl)benzoic acid, obtained in step 2.1,
according to the method described in step 1.2 of
Example 1.

MH® = 313 (Rt = 7.04 minutes)

'H NMR in ppm (DMSO d 6): 3.55 (s, 3H); 3.82 (s, 3H):
3.96 (s, 3H); 6.9-6.98 (m, 3H); 7.25-7.32 (m, 2H); 7.37

(d, 1H); 12.66 (s, NH).

2.3. 1l-chloro-5,7-dimethoxy-4-(4-
methoxyphenyl}phthalazine
This product is prepared from 5,7-dimethoxy-4-(4-

methoxyphenyl)-2H-phthalazin-1-one, cbtained in step
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acidified by addition of 2N hydrochloric acid and then
extracted with dichl oronet hane. The organi c phase is
dri ed over anhydrous sodium sul fate and then
evaporated under reduced pressure. A white solid is
obtained 5 (5.4 g). mp. = 19319C(|\/bttler FP62) 1H NMR
8 in ppm (DVMSO d 6): 3.69 (s, FD 3.83 (s, 3H); 3.90
(s 3H); 6.93 (d, J = 2.2 Hz, 9.91-7.03 (m 2H)

20% (da &]&5%1%% é;z tngé*)meghosa‘s Jesﬁér By 2H) sdd b L 30,

7E%agﬁhﬂp@y - (4- met hoxyphenyl ) - 2H pht hal azi n-1 - one.
This product is prepared from 3, 5-di net hoxy-2-(4- 15

methoxybenz ouk) benzoiCraghdesobt ai ned in step 2.1,
according to the nmethod described in step 1.2 of

ExanpMe §. iMpsm 388sSORE &) 7. 046B1 nut esh) 1IHINBR (B, ppHY) ;
(DMSO d 6): 3.55 (s, 3H); 3.82 (s, 3H); 20 3.96 (s,
3HM).;066.(%,6.398 ;(rf. BH)7. 08 26:,7.23D (M. 12H) (d,7.8% A.& Hz,
1H); 12.66 (s, NH). 2.3. 1-chloro-5, 7-di net hoxy- 4- (4-
methaxyplenyld,pht FalZaz e, 251)Thi’s 3Rodudt s @EtBpar ed
from5, 7-di met hoxy-4-(4

nethoxyphenyl) 2H pht hal azi n-1 -one, obtained in step

% 4z, M?C _rnq':lyri Jp%glla%nw—l}o de%c rci:l.tx)needthlor;:ys-t ep(41 3

methoxyphenyl)phthalazin-l-amine

400 mg (1.2 mmcl} of 4-chloro-6,8-dimethoxy-1-(4-
methoxyphenyl)phthalazine dissolved in 5 mL of toluene,
276 mg (1.4 mmol) of 4-amino-l-benzylpiperidine, 163 mg
{1.7 mmol) of sodium tert-butoxide, 6 mg (0.009 mmol)
of RINAP (2,2'-bis(diphenylphosphinc)-1,1'-binaphthyl)
and 5.5 mg (0.006 mmol) of tris(dibenzyliideneacetcne) -
dipalladium are successively introduced into & tube
under argon. The tube is hermetically sealed and the
mixture is stirred at 80°C for 24 hours.

After cooling to room temperature, the reaction medium
is hydrolysed with sodium hydrogen carbonate soclution
and then extracted with ethyl acetate. The organic
rhase is washed with water and with brine, dried over
anhydrous sodium sulfate and then evaporated under
reduced pressure. The residue obtained is purified by
chromatography on a column of silica gel (solvent: 95/5
(v/v) dichloromethane/methanol). The o0ily product

cbtained forms a solid by trituration in ethyl ether.




=331 (R = 7.73 mnutes) 1H NVR 5 in ppm (DVSO d
6): 3.65 (s, 3H); 3.86 (s, 3H; 5 4.06 (s, 3H
6.99-7.05 (m 2H); 7.15 (d, J = 2.2 Hz, 1H); 7.22 (d,
J =2.2 H, 1H); 7.39-7.45 (m 2H). 2.4.
N (1- benzyl pi peridin-4-yl)-5, 75 di net hoxy- 4- (4-
nmet hoxyphenyl ) pht hal azin-1-amnhe 10 400 ng (1.2 mmol)
of 4-chloro-6, 8-di met hoxy-I-(4

WW&'@%#&&H{@ %Zé ”&féjéﬁfé’é VEY ¥ e M Ohs 2 beige-

uene

4'éHEJU%édkﬁﬁwa@ﬂﬂ peridine, 163 my (1.7 mmol) of
sodiumtert-butoxide, 6 ng (0.009 nmol) of BINAP
(anp ki sigH hemy piasphi no) - 1, 1' - bi naphthyl ) 15 and

ng (0.006 mmol ) of trls(dlbenzyl|deneacetone)
dmuﬁlhadB@n1ame_suqeesauw@hﬁsnntroduced into a tube
under argon. The tube is hernetically seal ed and the
MKt M8 Bsiat ppmedDHBO8ACHH or 1247hauf$. (Aft €H)¢oal0Ag2. 17
to roomtenperature, the reaction nmedium 20 is
hylr.ol4Bed av 3t S5t uin hyailogeh Thr bondi®) sod i ofs, 3H) ¢/
and then extracted with ethyI acetate. The organic
past® | & maddhed Ava0r dvader (Tandl B 4 1o 14 ned, dFed Bvier
anhydr ous sodlun1sulfate and then evaporated under
r egiced - pgrfés(éMre3 The 15T tut oftaitied is purified by
25 chronmat ography on a columm of silica gel (solvent:
95/5 (v/v) dichloronethane/ nethanol). The oily

p t t [d157)2 solid by trituration in
10 Eﬁ%ﬁggﬁhgf %&%Sgﬁﬁglng of product are obtained in the

15

20

25

f 01U e RAIASe LU HULY P thoxy-4- (4-

methoxyphenyl)phthalazin-l1-amine

3.1. N,4-dimethoxy-N-methylbenzamide

14.7 g (151 mmol) of N,O-dimethylhydroxylamine
hydrochloride are added portionwise to a sclution of
25 g (147 mmel) cf 4-methoxybenzoyl chloride in 450 mL
of dichlorcmethane, stirred at 0-5°C under nitrogen.
51 mL (370 mmcl) of triethylamine are then added slowly
to the mixture stirred at 0-5°C. The orange-coloured
reaction medium is stirred at room temperature for 3
hours. The mixture is hydrolysed with 250 mL of water
and then extracted with dichloromethane. The organic
phase is washed with 100 mL of 1N HCl, 130 mL of 1IN
NaOH and then with water and brine. It is dried over
anhydrous scdium sulfate, filtered and evaporated to

dryness. 26.9 g of an orange-coloured oil are obtained,



mp. = 168C (Koffler) Mt = 485 (Rt = 4.82 minutes) 5
IHNWR 5 in ppm (DMSO d 6): 1.67-1.76 (m 2H);

2.04-2.17 (m 4H); 2.90-2.94 (m 2H); 3.54 (s, 5H);
3.82 (s, 3H); 3.98 (s, 3H); 4.20-4.30 (m 1H); 6.84

(d, 1H, NH); 6.88-6.96 (m 3H); 7.23-7.37 (m 8H. 10
Exanpl e 3: (conpound 7)
N-(1- benzyl pi peri di n-4-yl)-7-met hoxy- 4-(4-

et NpXyah fff&gﬁ @- rb&lﬁﬁ%rgf é&ﬂica, elutln with
N, 4- dlnethoxy N- et enzan1de 15 14.7 g (151 3

ofdl%&&fmﬁwéﬁwdér%y&@é& nei tydrochd ori de are added
portionwi se to a solution of 25 g (147 mmol) of
4-nptHIoedenzote o tHd6el i 450rdl 29f4 g of a yellow
di chl oronet hane, stirred at 0-5C under nitrogen. 51 niL
(3A0. remd Jolofairiadet (BA%ANgIElAY e t hen added slowy 20
to the mxture stirred at 0-5C. The orange-col oured
r d&otMon MiEdFumSics (&t Fr &d 24t micometsénperature for 3
hqurs. The m xture is hydrolysed wwth 250 nL of water
and NMBnd e%ﬂrﬁ?ﬂedDMﬁPhddﬁéhléréﬁetﬁanéH Thé.&fgdfic 3H) ;
phase i s washed with 100 m_ of 1N HCl, 150 mL of 1N 25
V\Ig’(j-q2an(<f't hdh i b P Shatbr %rﬁj- bridre 20X ik & i & over
rbh_y?dr Oys %34 umsul fate, filtered and evaporated to
dryi éé% 26 g of an orange-coloured oil are
obtai ned, 41 and are purified on a colum of silica,
eluting with dichloronethane and then with a 95/5

10 dischl omonRiiie/ TRt NARQ L HE: X HY oA Bhrdk e B iR | oW
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A solution cf 18.5 g (80 mmol) of 2-bromc-5-
methoxybenzeoic acid in 150 mL of tetrahydrofuran is
stirred under nitrogen at -78°C in a bath of
cardice/acetone. 100 mL (160 mmol) of a 1.6M solution
of n-butyllithium in hexane are added dropwise over
about 1 hcur, while taking care to ensure that the
temperature does not exceed -70°C. BAbout half way
through the introduction, the formation of a beige-
coloured precipitate that corresponds to the formation
cf the lithium carboxylate is noted. After the
addition, the mixture is stirred at -78°C for 1 hour,
and a sclution of 15.9 ¢g (80 mmol)} of N,4-dimethoxy-N-
methylbenzamide in 20 mL of THF is added dropwise. The
reaction medium is stirred at -78°C for 1 hour and the
bath of cardice/acetone is then removed and the
reactiocon medium is stirred, while allowing the

temperature to return gradually to room temperature,



oil are obtained (89%yield). 5 LOMS: MH = 196 (Rt =
5.21 mnutes) IHNWMR S in ppm (DVSO d 6): 3.26 (s,

3H); 3.56 (s, 3H); 3.82 (s, 3H); 7.00 (d, J=8.5 Hz,
2H); 7.63 (d, J=8.5 Hz, 2H). 10 3.2.

5- met hoxy- 2- (4- met hoxybenzoyl)penzoic acid A solution
of 18.5 g (80 mmol) of 2-bronb-5- nethoxybenzoic acid
in 150 nL of tetrahydrofuran is stirred under

ni - 8Gy ‘ f i :

( 1%%10%?10 I }S’guo]%s 'aqlldég I\I}Iﬁs 0 ugt}f glns 1}‘%)‘%%& %?%%%3{ ﬁ}f h:|L %an?lgi_o £
hexans- ang: added; drORM S OV el R Ndoh s bl &ng
taking care to ensure that the tenperature does not
exeref exf0G oAUl Dl fe MRYbu I Qth $hesd i ¥ Odried i on,
the formation of a beige- coloured precipitate that
Cadiesnongshdse tdum famaigd ahe?afbdheldtid hisinmcidified
carboxylate is noted. After the addition, the m xture
i srigth raNediCAt soA8E fcor th hdurl arahdesatsottidgd onitdf 15.9
g (80 mml) of N, 4-dinethoxy-N nethyl benzanm de in 20
md isth Ireres Fadded Tdyeo slaiadel o ritee t hragere tiFoR® areidt uradlsed
stirred at -78C for 1 hour and the 25 bath of

c#iEc &G ol lisgh VET reaHOAAEP tin B ahig 't etk fi e

Irrrzdi umrigsﬁasti Ir esr%tp (9\/\rhi | e '?ﬁﬂ%g L}Tﬁ qgitlgc?t 4itfe Jg\&rsat rlei Zteod
h . .Th Xt is h I . i t.h 100 f.
nater SRS e e o L ] G N

10 than &t racted W th fert-bulyl AR PIARM 14N 645
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m.p. = 170°C (Mettler FP&2)

LC/MS: MH' = 287 (Rt = 7.07 minutes)

'H NMR 8 in ppm (DMSO d 6): 3.85 (s, 3H); 3.90 (s, 3H);
7.03 (d, J = 8.5 Hz, 2H); 7.24 (dd, J; = 8.5 Hz, J, =
2.5 Hz, 1H); 7.35 (d, J = 8.5 Hz, 1H); 7.42 (d, J = 2.5

Hz, 1H); 7.6l (d, J = 8.5 Hz, 2H); 13.1 (s, 1H, COOH).

3.3. 7-Methoxy-4-(4-methoxyphenyl)~2H~phthalazin-l-one
18.5 mL (380 mmol) of hydrazine hydrate are added to a
sclution of 21.6 g (75 mmol) of 5-methoxy-2-(4-
methoxybenzeoyl)benzoic acid in 150 mL of ethanol and
the mixture is refluxed for 2 hours. The reaction
medium is cooled and then filtered. The precipitate
obtained is washed with ethanol and then dried under
reduced pressure at 40°C. 19 g of a white solid are

obtained (20% vyield).
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aqueous phase containing the carboxylate is acidified
5 wth 5N HOJ solution to pH 1 and extracted with

di chl oronet hane. The di chl or onet hane phase i s washed
with brine, dried over anhydrous sodi um sul fate,
filtered and evaporated. The 4%{oduct is crystallized
fromisopropyl ether; after filtering and drying, 10
14.6 g of white crystals are obtained (yield = 64%.

= 170G Mo FPERICLC VB M = 287 (R = 7.07

mnlﬁes) 1 in ppm ( Od6): 3.85 (s, 3H);

31%9%&% b§#0= 2@30%R%d %.988m§nﬁ%e53FD: 7.24 (dd, J,
Hz, iH) ; d, J = 8.5 Hz,

1HH NﬂR48 iﬂ pém ﬁMéoFﬂ 61FDB @6615(d3HJ :=3898 kg, 3H);
2H); 13.1 (s, COO—I)

7-INBthopgy,- 4F (4- 81.”63 hmgypmar}ym 42§-I-pitt Jhatazi 9- Hzong, = 2.7
18.5 nL (380 mmol ) of hydrazine hydrate are added to a
20 zsolli)i;ory .df2 21,6 Iy { & md,) af) ;5-hedhoid,- 25 (&4 2.0 Hz,
nmet hoxybenzoyl ) benzoic acid in 150 nL of ethanol and
t Aémi xt-Ur%e (& rdefd dxeld Hzor 121)oulZs.7 2Thies »r eldbt iNGH -
mediumis cooled and then filtered. The precipitate
obtained is washed with ethanol and then dried under

g%{ %eggge%ég%?ﬂs_ur_%eathéggﬁ Fl)&_gn of a ggi te Jéoll_;%;zine
(V50 d ‘B 75 o o, B r R (4 HagieAE e AL
Sp%t'ﬂ%’la%@rf—lz'o%% (aq:% d‘PSSOl%eia!Z’ln ?10'0 %r[L of phosphoryl
chloride. The solution is heated at 80°C for 2 hours.
The reaction medium is cooled to room temperature and
then poured slcwly into 500 mL of water at 40-50°C with
stirring. The mixture is then stirred at 5°C, basified
by addition of 35% sodium hydroxide solution and then
extracted with dichloromethane. The organic phase is
washed with water and then with brine and dried over
anhydrous scdium sulfate. After filtration and
evaporation under reduced pressure, 19.3 g of a beige-
ccloured powder are cbtained (yield = 96%).
m.p. = 173°C
LC/MS: MH' = 301 (Rt = 8.52 minutes)
'H NMR & in ppm (DMSO d 6): 3.90 (s, 3H); 4.07 (s, 3H);
7.19 (d, J = 8.5 Hz, 2H); 7.60 (4, 0 = 2.5 Hz, 1lH);

7.68(d, J = 8.5 Hz, 2H); 7.72 {(dd, Jy = 9.2 Hz, J, = 2.5

Hz, 1H); 8.02 (d, J = 9.2 Hz, 1H).




5 Hz, 1H); 7.52 (d, J = 8.5 Hz, 2H); 7.67 (d, J = 9.0
Hz, 1H); 7.75 (d, J = 2.7 Hz, 1H); 12.72 (s, 1H NH).
3.4. 1-Chloro-7-nethoxy-4-(4-net hoxyphenyl) pht hal azi ne
g (67 mml) of 7-methoxy-4-(4-nmethoxyphenyl)-2H 10
pht hal azi n-1-one are dissol ve ) in 100 nL of phosphoryl
chloride. The solution is heated at 80C for 2 hours.
The reaction rredl umis cooled to roomtenperature and

f 4 Cwth
str Y P(r)rl;r&dr % eéﬁolééqg pt%@l r re &é’bpb ‘gl f:Med
1 d | ut d
ﬁéﬁ“ﬁﬁ i ﬁhé‘%@fﬁﬁrorm e, The organi ¢
phase ip Widh watsti aich thedy i fidy el i thng

dri ed over anhyo?r ous SOdI um sul f ate. After filtration
and ey aporaat indbUNder drefbicatn REeSSti s i Jdidd teo
bei ge- 20 col oured powder are obtained (yield = 96%.
Muspenkil@ @ MS:g M6 /~ 38l ()Rl & B-G2 aari-est Hdky -4~
NI\/R 6 in ppm (DMSO d 6): 3.90 (s, 3H); 4.07 (s, 3H);
]ﬂ&n(@hak}tpl&rafllﬂzghiz‘r@laﬁr@ Ird,5Q0 ml 225 HAQutlad)gl 25The

7.68(d, J = 8.5 Hz, 2%? .72 (dd, J1 = 9.2 Hz, J2 =
2 g X e ]EH) rﬁlogse(dj Q= k@t;b £ 149°Clagom3, %.hours.
1- 1 Benzyl pi peri di n-4-yl)-7-nmet hoxy- 4- (4-

) FiHaZish-4edfihe© Hpom gte(f@?%%efof

(Moﬂ% e Gt o B L%é%%@”r%té%“ o R g

10 (%@dgogen é?b&%a é‘%b fgﬁtgﬁglf%en extracted with
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ethyl acetate. The organic phase is washed with brine,
dried over anhydrous sodium sulfate and then evaporated
under reduced pressure. The residue obtained is
purified by chromatography on a coclumn of silica gel
(solvent: 85/5 (v/v) dichloromethane/methancl). The
yellow oil thus obtained forms a sclid by trituration
in isopropyl ether. After filtering and drying, 10.5 g
of white powder are obtained (vield = 87%).

m.p. = 150°C (Mettler FP62)

LC/MS: MH' = 455 (Rt = 4.71 minutes)

'H NMR & in ppm (DMSO d 6): 1.7-1.8 (m, 2H); 2.0-2.2 (m,
4H); 2.90-3.0 {(m, 2H); 3.54 (s, 2H); 3.86 (s, 3H); 4.0
(s, 3H); 4.2-4.3 (m, 1B); 7.0 (d, 3 = 7.5 Hz; 1H, NH};
7.10 (d, J = 8.5 Hz, 2H); 7.25-7.40 (m, 3H); 7.43 (dd;
Jy = 9.0 Hz; J, = 2.5 Hz, 1H); 7.53 (d, J = 8.5 Hz, ZH);

1.75-7.77 (m, Z2H).



(4- met hoxyphenyl ) pht hal azine in 50 nL of 1-butanol.
The mxture is refluxed (oil bath at 140C) for 7
hours. The reaction nediumis cooled to room
tenperature, hydrolysed with 50 nL of saturated
aqueous sodi um 10 hydrogen caJSbonate sol ution and then
extracted with ethyl acetate.” The organi c phase is
washed with brine, dried over anhydrous sodi um

S ggg rated under reduced pressure.
Th'e%—dve arn sﬁpurl fied by chr omat ogr aphy on
2 LU ﬁgﬁm{ﬁﬁﬂl £¥4d Vdn-2-

di chl or orr:%{ hane/ net ye ? opr*f %1 3

0 {131 X )OI HR RIS S Y3 12 T B Ry &mm-y-ll-
etqfﬁer. fter fllterQ%%g a%],sd dry]| ng, 31.85(5:'%h of white
paiviie are obtained (yield = 7% mp. = 150C
(Mettler FP62) 20 LOMS: M+ = 455 (Rt = 4.71 minutes)

514 .AVR N+ W-p@liap(bﬂlma-@-ylhe?thyla <8n 2H); 2.0-2.2
(n] 4H); 2.90-3.0 (m 2H); 3.54 (s, ZFD; 3.86 (s,
@zahd.curc](os[} Hllabﬁ-&k}@-](aqem:}de? (d, J =7.5
Hz; 1H, NH); 7.10 (d, J = 8.5 Hz, 2 7.25-7.40 (m
5|J|) 6 79 4% (@mody pf N9 8razebipydo 35-3—4211019—'4) 3-7.53
8.5 Hz, 2H); 7.75-7.77 (m 2H). 45 Exanple
4yl(65ﬁ$@gﬁ@E4prepared according to Dostert et al.

A R I e o

10 aTO%e l%.OZ} arel\l'd[lss(oq.%p I}.%l e4% LylorEEthcyt)one, and 5.2 g

of potassium carbonate and 2.5 g (11.4 mmol) of 2-
(bromomethyl)naphthalene are added. The mixture is
refluxed with stirring for 18 hours. After cooling, the
acetcne is partially evaporated off. Water is added to

15 the residue, and the mixture is extracted with
dichloromethane. The organic phase is extracted with 1IN
hydrochloric acid. The acidic aqueous phase obtained is
basified with 1IN sodium hydroxide and then extracted
with dichloromethane. The extract is washed with water

20 and with brine, dried over anhydrous sodium sulfate and
then evaporated under reduced pressure. The residue
obtained is filtered on silica gel (solvent: 95/5 (v/v)
dichloromethane/methancl). 2.2 g of a pasty oil are
obtained (84% yield).

25 LC/MS: MH" = 309 (Rt = 4.49 minutes)
Y NMR & in ppm (DMSO d 6€6): 1.5-1.65 (m, 6H); 1.77 (s,

3H); 2.0-2.1 (m, 2H); 3.1-3.2 (m, 2H); 3.70 (s, 2H);
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azabi cycl o[ 3. 2. 1] oct-3-yl Jacetamde 1.6 g (9.5 mmol)
of N-[8-azabicyclo[3.2.1]oct-3- yl]acetam de prepared
according to Dostert et al. (European Journal of

Medi ci nal Chem stry 1984, 19 (2), 10 105-110) are

di ssolved in 45 nL of acetone,.and 5.2 g of potassium
carbonate and 2.5 g (11.4 mnﬁ% of 2-
(bronmonet hyl ) napht hal ene are added. The mi xture is

ol lgxpd WD BTG S 4B howy s ALEE cpal 1919 4,

t e aceton artially evap ed off. ter is

a qﬁd Iﬁp) . 1p e resi dye, iand the mxture is extracted
wi'th ‘di'ch ’

| oronet hane. The ‘organi ¢ phase is extracted
with i N hydrochloric acid. The acidi c aqueous phase
obtained is basified with i N sodi um hydr oxi de and

t ez exty-apg-echapi tHh Xbo4H -6 okailyalye-gaThe extract is

washed with water 20 and with brine, dried over

arpatriciys= 1o Bn Klddtat -ylriemideen evapor at ed under
reduced pressure. The residue obtained is filtered on

sid ixallgseld (woiMertf MN5/% (ngphthalen-2-ylmethyl) -8~
di chl oronet hane/ methanol). 2.2 g of a pasty oil are
o Zaiay (1849% 44 €l IPct -5 Mid/avs t apdde- e300 Romred Anp
m nutes) IHNVR S in ppm (DMSOd 6): 1.5-1.65 (m 6H)
1177 s ot FY hysnechlenif anhd. Fhe mixtuge 4y e uxed
(o2l S ol Mol o 47 84 M) o el
N- (8- ( ht hal.en- 2- y| net.hyl )-8- 5 .
a%’é‘%’lhc;}%%o[s’o?diuﬂ %é%’(:{_r,oo_x)}ﬁ/earﬁrﬁje gxtracted three times
with ethyl acetate. The combined extracts are washed
with water and with brine, dried over anhydrous sodium
sulfate and then evaporated under reduced pressure.
3.2 g of olly product are obtained (94% yield).
LC/MS: MH® = 267(Rt = 1.71 minutes)
'H NMR 3 in ppm (DMSO d 6): 1.3-1.45 (m, 2H); 1.5-1.65
(m, 6H); 1.9-2.05 (m, 2H); 2.8 (m, 1H, CH axial); 3.1-
3.2 {m, 2H); 3.65 (s, 2H); 7.4-7.6 (m, 3H); 7.75-7.9

(m, 4H).

4.3. 7T-Methoxy-4-(4-methoxyphenyl)-N-[8- (naphthalen-2-
ylmethyl) -8-azabicyclo[3.2.1]oct-3-yl]lphthalazin-1-
aminé

This compound is obtained according to the procedure
described in 1.4. by reacting N-[8-{naphthalen-2-
ylmethyl)-8-azabicyclo[3.2.1]oct-3-yllamine and 1-

chlcoro~7-methoxy-4-(4-methoxyphenyl)phthalazine.




4 g (12.9 mmol ) of N-[8-(naphthal en-2-yl nethyl) - 8-
azabicycl o[ 3.2. 1] oct-3-yl]acetam de are poured into 13
nmL of 5N hydrochloric acid. The mixture is refl uxed
for 4 hours and then cooled in an ice bath, basified
10 wi th 35% sodi um hydroxi de gnd extracted three tines
with ethyl acetate. The conbi ned extracts are washed
with water and with brine, dried over anhydrous sodi um
sul fate and then evaporated under reduced pressure.

3.2 g of oily product are obtained (94%yield). 15

L& = md 18)71 minutes) 1H NVR 6 in ppm

(DI%PE_G)“ ( %45(m 2H): 1.5-1.65 (m 6H):

SLN¥él%ﬂédﬂylﬁﬂﬁerﬁaﬁh{4Hyim47Jﬂéﬁh6x¥94 GchHiopheh<2R

2H); 3.65 (s, 2H); 7.4-7.6 (m 3H); 7.75-7.9 (m 4H).

21y phthalazin-l1-amine

7- Met hoxy- 4- ( 4- met hoxyphenyl ) - N-[ 8- ( napht hal en- 2-

Sy ISvet.h B -Mefhamaybi 20y ho{cfphizarid - te @b iyt zod an -deid

am ne This conpound is obtained according to the

Eds»@@dmoglp dscratfed riafl Broniingedd ity procedure
8- (napht hal en- 2-
yI laedsialzalbllcyayO[r?aftﬂr&tt@%Hq%ﬁ*r?e HiPorylic

chl qr o- ﬁngtthy ﬁ %ﬂégﬁhﬂp e{PQQJﬁQJE%f?”JEid‘E@ter

ylggaﬁgg%g%%ﬁp%g%}%@agygg LR AR 4n
10 StMﬁif@ﬂﬂ&%ﬁﬂg“ﬁﬁiﬁﬂﬁng car bonyl ) benzoi c acid

5.2, 7-Methoxy-4-(thiophen-2-yl)-2H-phthalazin-l-one
This compound is obtained according to the procedure
described in 1.2. by reacting unpurified 5-methoxy-2-

15 (thiophene-2-carbonyl)benzcic acid with hydrazine
hydrate.

LC/MS: MH" = 259 (Rt = 7.50 minutes)

5.3. l1-Chloro-7-methoxy-4- (thiophen-2-yl)phthalazine
20 This compound i1s obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4-(thicphen-2-
yl)-2H-phthalazin-l-one with phospheryl chloride.
m.p. = 1989°C (Mettler FP62)
LC/MS: MH" = 277 (Rt = 7.99 minutes)
25 !H NMR 8 in ppm (DMSO d 6): 4.07 (s, 3H); 7.34-7.38 (m,

14); 7.60 (d, J = 2.7 Hz, 1H); 7.78 {(dd, J, = 9.2 Hz, J;
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Thi s conmpound i s obtained according to the procedure

described in 1.1. by reacting thiophene-2-carboxylic

acid chloride and 2-brono-5-met hoxybenzoic acid after
hal ogen-1ithi um exchange. It is used in crude formin
10 the foll ow ng reaction. 55%?

7- Met hoxy- 4- (t hi ophen-2-yl) - pht hal azi n-1-one This
compound i s obtained according to the procedure

descyi cting f|

15 fﬁ?gghene J. car @ﬁ)ﬁ%nzé?gpg%%d t'h hyd?agyne
hydrate,  LE)NS:g Mt = 290 LR 5 5% 50 4y nutes) 5.3.
1-Chl oro- 7- nethoxy 4- (thlophen 2 yI)phthaIaZ|ne 20

Thi s conmpound i s obtained according to the procedure
described in 1.3. by reacting 7-nethoxy-4-(thi ophen-2-

y|5).-L.H ph-hdl-dsney lpapee siidin phagphorsre thdsar-i4e. m p.
= 199C (Mettler FP62) LOMs: M+ = 277 (Rt = 7.99

mi (tintieghe?t- 2Hy INVR tha Jrazppml(AvB@ed 6): 4. 07 (s, 3H);
7.34-7.38 (m 1H); 7.60 (d, J = 2.7 Hz, 1H) ; 7.78
(Fdhis) comppundzs IdUgned aczddinH)te TIgs gupcerure

3.7 Hz, 1H); 7.95 (d, J = 5.2 Hz, 1H); 8.50 (d, J =
9@gaqgl irg1s4. by reacting l-chloro-7-methoxy-4-

b I 4-y 7- et h
(t%hda%g?y F’?'ywpe” 'naalﬁ%)qe ﬁ%oﬁe%ﬂpm%

obt.ai ned,.according to the procedure described in 1.4.
by FEAGANE 1- chl or o- 7- met hoxy- 4-
(t hi ophen-2-yl) pht hal azine with 4-am no-| -benzyl -

Example 6: (compound 16}
N-(l-benzylpiperidin-4-yl)~7-methoxy-4-(5-

methylthiophen-2-yl)phthalazin-l-amine

6.1. 5-methoxy-2-(5-methylthiophene-2-carbonyl)benzoic
acid

This compound is obtained according to the procedure
described in 1.1. by reacting 5-methylthiophen-2-yl
chloride and 2-bromo-5-methoxybenzoic acid after
halogen-1lithium exchange. It is used in crude form in

the fcllowing reaction.

6.2. 7-Methoxy-4-(5-methylthiophen-2-yl)-2H-
phthalazin~l-one
This compound is cobtained according to the procedure

described in 1.2. by reacting unpurified 5-methoxy-2-



10

15

20

25

pi peridine. 10 Exanple 6: (conpound 16)

N- (1- benzyl pi peridi n-4-yl)-7-met hoxy- 4-(5-

nmet hyl t hi ophen- 2-yl ) pht hal azi n-| -am ne 15 6. 1.

5- met hoxy- 2- (5- et hyl t hi ophene- 2- car bonyl ) benzoi c

acid This compound is obtain%% according to the
procedure described in 1.1. By reacting

5-met hyl t hi ophen-2-yl chl ori de and

2-lar ~MeL: 1Z01 ' f Q |.0 -.J.0 t hi um
chame PR B A DRl i R i ng
r%@ggbgqﬂGGh%dfétMEthoxy-4-(5-nethy|thiophen-2-y|)-2k+
pht hal azi n-1 “one 25 This conpound is obtai ned
ageondi:ngiH o=t he3praeeduresgdpsankthed in 1.2. by
reacting unpurified 5-methoxy-2 49

(5- met hyl t hi ophene- 2-carbonyl) benzoic acid with
hydrazi ne hydrate. L Ms: M# = 273 (Rt = 7.58
méndt.es 1 -Ehd c3o-7-methoxy-4- (5-methylthiophen-2-

1- Chl or o- 7- met hoxy- 4- (5- et hyl t hi ophen- 2-
yVipphitliadaizaaeThi s conpound is obtained according to

the procedure described in 1.3. by reacting
7Tﬁé§hgﬁyp@up§_ls obtained according to the procedure

nﬁth |t iophen-2-y1l;2k#phthalazin-I-one with 10
pHSSERGPFE ¢RI dride PYL EFRST g+ =medlorgr 4= (874

nh@%h%ﬁ%hiophen—2—yl)-2HLphthalazin—1—one with
phosphoryl chloride.

LC/MS: MH' = 291 (Rt = B.74 minutes)

'H NMR 8 in ppm (DMSO d 6): 2.59 (s, 3H); 4.08 (s, 3H);
7.06 (m, 1H); 7.60 (d, J = 2.7 Hz, 1H); 7.68 (d, J =
3.5 Hz, 1H); 7.77 (dd, J, = 9.2 Hz, J; = 2.7 Hz, 1H):

8.51 (d, J = 9.2 Hz, 1H).

6.4. N-(l-benzylpiperidin-4-yl)-7-methoxy-4-(5-
methylthiophen-2-yl)phthalazin-l-amine

This compound is obtained according tc the procedure
described in 1.4. by reacting l-chloro-7-methoxy-4-(5-
methylthiophen-2-yl)phthalazine with 4-amino-1-benzyl-

piperidine.

Example 7: (compound 6)
N-(l-benzylpiperidin-4-yl)-7-methoxy-4- (3~

methoxyphenyl)phthalazin-l-amine
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IHNVR Sin ppm (DVMSO d 6): 2.59 (s, 3H); 4.08 (s,

3H; 7.06 (m 1H) ; 7.60 (d, J = 2.7 Hz, 1H) ; 7.68
(d, J = 3.5 Hz, 1H); 7.77 (dd, J, = 9.2 Hz, J2 = 2.7
Hz, 1H); 15 8.51 (d, J = 9.2 Hz, 1H). 6. 4.
N—(l-benzylpiperidin-4-y|)-7¥ﬂ?thoxy-4-(5-

nmet hyl t hi ophen-2-yl) pht hal azim-1-am ne This conpound
i s obtained according to the procedure 20 described in

rlrefhlw tsn.r"ﬁp {2 CLfe e hdaote et

i) plpegﬁ%sﬂgaél %Hn%&%%%hoxj§5t? the procedure
nﬁié@&yﬁgﬂ"yﬂﬁ phthaliazi fbalc@m%% A tHodybenzoyl chloride

5- met hoxy- 2- ( 3- met hoXybenzoyl )benzoic acid This

CIPUNG desncB -enathaaei 0 g 401 d hergooetSeen-1ithium

described in 1.1. by reacting 3-nethoxybenzoyl

5 cldxatateye armt 2-donyadt S-rreihoky bzl in atiel BdiRiwing

hal ogen-1ithium5 exchange. It is used in crude form
i retamaifagll ow ng  reaction. 7. 2.

7- Met hoxy- 4- ( 3- met hoxyphenyl ) - 2H pht hal azi n-| - one
Thi s conmpound i s obtained according to the procedure

1Q described_ in 1.2. by reacting unpurified
5- T -hoxy: Mftw:rném@(wﬁm%ﬁdu 2H@hthatagin-1l-one

r’\)ﬁ%r azi nep(%tn 1—,3 @Praﬁmdezglc%%q(cl\ébmgl er FPGZg LC/ L\’és
d%EScr1%§c£ %ﬂbtz%y réédtlgg 'unpurified 5-methoxy-2-
(3-methoxybenzoyl)benzoic acid with hydrazine hydrate.
m.p. = 219°C (Mettler FP62)
LC/MS: MH® = 283 (Rt = 7.41 minutes)
1H NMR & in ppm (DMSO d6): 3.83 (s, 3H); 3.97 (s, 3H);
7,10 - 7.16 (m, 3H); 7.44 - 7.51 {(m, 2H); 7.67 {d, J =

9Hz, 1H); 7.75 (d, J = 2.5 Hz, 1H); 12.80 (s, 1H, NH).

T.3. 1-Chloro-7-methoxy-4- (3-methoxyphenyl) -
phthalazine

This compound is obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4-(3-
methoxyphenyl)-2H-phthalazin-l-one with phosphoryl
chioride.

m.p. = 98°C (Mettler FP62)

LC/MS: MH® = 301 (Rt = 8.07 minutes)

'H NMR 8 in ppm (DMSO d 6): 3.86 (s, 3H); 4.08 (s, 3H);

7.18-7.27 {(m, 3H); 7.52-7.58 (m, 1H); 7.62 (d, J = 2.5
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15 7,10 - 7.16 (m 3H); 7.44 - 7.51 (m 2H); 7.67 (d,
J = 9Hz, 1H); 7.75 (d, J = 2.5 Hz, 1H); 12.80 (s, 1H
NH). 7.3. 1-Chloro-7-nethoxy-4-(3-nethoxyphenyl)

pht hal azine 20 This conpound i s obtained according to
the procedure described in 1-3. by reacting

7- met hoxy- 4- (3- net hoxyphenyl)-2H pht hal azi n-1-one
wi t h phosphoryl chloride mp. = 98C (Mettler FP62)

28 1 C 07 1
(%N%ol%ea’) 3 seg%d o§’ry('md’tzes‘)2 AR Bh o2
3Hd, 7J529715%{2§mmlH); 7. 62 (d, J = 2.5 51 Hz, 1H);
7.73 (dd, J1=9.2 H, 92 = 2.5, 14 ; 8.02 (d, J

9.2 Hz, 1H). 7.4.
1-(1-Benzy|piperidin-4-y|)-7-nethoxy-4-(3- 5
met .Hox y phe(ly+Bepluyiad i i-d rend Rl YHTT -Snectigaarn- (5

obt ai ned according to the procedure described in 1.4.

bwmup@wwmmmmmmm( 3-

nethoxyphen ht hal azi ne with 4-am no-1I -benzyl -

pilFers mqmoqﬂfaaarqht@lsleq copBiciB)te the procedure

7- met hoxy- 4- (4- nethoxyphenyl) N-[1- (naphthalen 2-
dﬁ:étqmlaea peY ildi- AW 195 HE R A RN Lokf e metiaxy -4~ (3-

und i.s o ta| d .according to the pr dure 15
JESEHP R VL) PHERR TRt A S dhasior IR a- ( 4-

piperidine.

Example 8: (compound 3)

7-methoxy-4- (4-methoxyphenyl) -N-[1- (naphthalen-2-
ylmethyl)piperidin-4-yl]phthalazin-l-amine

This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-7~-methoxy-4- (4~
methoxyphenyl)phthalazine described in 3.4 with 4-

amino-1-(naphthalen-2-ylmethyl)piperidine.

Example 9: (compound 5)
7-methoxy-4- (3-methoxyphenyl) -N-[1- (naphthalen-2-

ylmethyl)piperidin-4-yl]phthalazin~-l-amine

This compound is cbtained according to the procedure
described in 1.4. by reacting l-chloro-7-methoxy-4-(3-
methoxyphenyl)phthalazine described in 7.3 with 4-

amino~1l-(naphthalen-2-ylmethyl)piperidine.



met hoxyphenyl ) pht hal azi ne described in 3.4 with 4-
am no- | - (napht hal en- 2-yl net hyl ) pi peri dine. Exanple 9:
(conpound 5) 20

7-

met hoxy- 4- ( 3- met hoxyphenyl ) - N-[ 1- ( napht hal en- 2-

yl met hyl ) pi peridin-4-yl ] pht haazin-1-amne This
conpound i s obtained according to the procedure
described in 1.4. by reacting 1-chl oro-7-nethoxy-4-(3-

n% %J)Eé]#gﬂg,g,ﬁ described in 7.3 with 4 25
TTTO-1 - ht ypﬁ%thyl)plperldlne 52 Example

JIH - éd-met henyl) -N-[1- (naphthalen-2-

7- met hoxy-"4- ( 2- nethox phenyl’) - N-[ 1- ( napht hal en- 2-

y'YHéM{QD'ﬁlﬁféﬂdhzﬂ-ﬁig}Dj‘ﬂleiLﬂéﬁﬂ Perttne 5 10. 1.

5-

nmet hoxy- 2- ( 2- met hoxybenzoyl ) benzoi ¢ acid This

conpound i s obtained according to the procedure
described in 1.1. by reacting 2-nethoxybenzoyl
5 cHl®rl de smr&wﬂmebmnmmmn snzbixd taarid

h
t
7.

al ogen-lithium exchange. It is used in crude formin
rﬂ@#&ﬂqquQgpﬂxnse&hﬁaxnﬁdJinqprdlng to the procedure
Met hoxy- 4- (2- met hoxyphenyl ) - 2H- pht hal azi n-1 - one

TrﬂesSCcfolrﬁ%mdl ils lobtkal ek dcker oﬁﬂ@e&@%mrp%%ledml@rlde

d
1

es d in 2 acting unpurified 5-nethoxy
RS YDA T O B A 3y A TR Lt um

&XC% mr%pchdt 275@%4( Met t | ec{ F262 (LC/%B %%Tog«fl-}tg

10(?%3%_@), 3.96 (s, 3H) 7.11-7.15 (m 1H); 7.20-7.23

15
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25

8.7 Hz, 2H); 7.32-

10.2. 7-Methoxy-4-(2-methoxyphenyl)~-2H-phthalazin~l-one
This compound is obtained according to the procedure
described in 1.2. by reacting unpurified 5-methoxy-2-
(2-methoxybenzoyl)benzoic acid with hydrazine hydrate.
m.p. = 275°C (Mettler FP62)

LC/MS: MH' = 283 (Rt = 7.76 minutes)

1H NMR & in ppm (DMSO d 6): 3.70 (s, 3H):; 3.96 (s, 3H);
7.11-7.15 (m, 1H); 7.20-7.23 (d, J = 8.7 Hz, 2H); 7.32~
7.35 {(m, 1H); 7.39-7.44 {(m, 1H); 7.50-7.55 (m, 1H);

7.69 (d, J = 2.7 Hz, 1H); 12.70 (s, 1H, NH)

10.3. l1-Chleoro-7-methoxy-4- (2-methoxyphenyl) -
phthalazine
This compound is obtained according to the procedure

described in 1.3. by reacting 7-methoxy-4-(2-




20 7.35 (m 1H); 7.39-7.44 (m 1H); 7.50-7.55 (m 1H);
7.69 (d, J = 2.7 Hz, 1H); 12.70 (s, 1H NH) 10.3.

1- Chl or o- 7- net hoxy- 4- ( 2- met hoxyphenyl ) - pht hal azi ne 25
Thi s conmpound i s obtained according to the procedure
described in 1.3. by reacting? o - met hoxy-4-(2 53

nmet hoxyphenyl ) - 2H pht hal azi n one with phosphoryl
chloride. mp. = 157C (Mettler FP62) LC MS: M+ = 301

( PGy APt P ety M@ﬂ? b ff%‘lﬁ@%%@? 571 30
= Faboze 1H); 7.42 (dd, = 7.6 Hz, = 1.7 Hz,
1H) ; 7.55-7.68 (m 4H). 10.4.

7-nivgs hoxyr 3k (@- meddhopempheryd ) - N-[ 1- (napht hal en- 10

2-yl met hyl ) pi peri di n-4-yl ] pht hal azin-1-am ne This
cantptMexd M ebgai nertascor gl ngihot&be procedure
described in 1.4. by reacting 1-chloro-7-nethoxy-4-(2-

5 meEhd)pheny| ppht 1aMaRi desiesdr EBedswi BH) 4- anDBo<k, 3H);

(napht hal en- 2- ylnethyl)plperldlne 15 Exanple 11:
( Corffouhd210ym, 1H); 7.28 (d, J = 7.6 Hz, 1H); 7.42 (dd,

Di_met h henyl ) - 7- net h N-[1- ht hal en- 2-
o EngI FoRger P8 4. 1 Font bl 6ol rob-rbhe B0 411 1

2- (3, 4-di met hoxybenzoyl ) - 5- net hoxybenzoic acid This
conpound i s obtained according to the procedure

dﬁiﬁw bedf mé% xébﬁr (nléﬂ%xY§%eny tlﬁy%nggg)lthalen—
10 2-ylmethyl)piperidin-4-yliphthalazin~l-amine
This compound 1s obtained according to the procedure
described in 1.4. by reacting l-chloro-7-methoxy-4-(2-
methoxyphenyl)phthalazine described with 4-amino-1-
{(naphthalen-2-ylmethyl)piperidine.
15

Example 11: (compound 10)

4-(3,4-Dimethoxyphenyl) ~7-methoxy-N-[1- (naphthalen-2-

ylmethyl)piperidin-4-yl]phthalazin-l-amine

20 11.1 2-(3,4-dimethoxybenzoyl)-5-methoxybenzoic acid
This compound is obtained according to the procedure
described in 1.1. by reacting 3,4-dimethoxybenzoyl
chloride and 2-bromo-5-methoxybenzoic acid after
halogen-lithium exchange. It is used in crude form in

25 the following reaction.



chl ori de and 2- bronp-5-net hoxybenzoic acid after

hal ogen-1ithium exchange. It is used in crude formin
25 the followi ng reaction. 54 11.2.

4- (3, 4- Di met hoxyphenyl ) - 7- net hoxy- 2H pht hal azi n- 1-one
Thi s compound i s obtained ac Jding to the procedure
described in 1.2. by reacting unpurified 2-(3,4 5

di met hoxybenzoyl ) - 5- met hoxybenzoi ¢ acid with hydrazine

hydr af e. A Ty FR ClNB: 3 .
(A 25 AR AN Rne D et 2 G enigin
(sp- : 3.86 (s, 3H); 10 3.97 (s, 3H); 7.12-7.16 (m
3H) ; 7.48 (dd, J1 = 9Hz, J2 = 2.7 Hz, 1H) 7.71-7.76
(Mhid)corkbutld (55 MtaMda addeBing to the procedure
1- Chl or 0- 4- (3, 4- di net hoxyphenyl ) - 7- Tret hoxypht hal azi ne
133cBu S epiound 4. s mptad ed e ailioe 14 the(s, 4-
procedure described in 1.3. by reacting

5 4-diettdivptdrmoydherBHnet heapddroai-@ Hrquihd hal dv i nyd raaniene
wi t h phosphoryl chloride. mp. = 190C (Mettler FP62)
L& atd+ = 331 (Rt = 7.43 mnutes) 20 1IHNVR S in
ppm (DMSO d 6):3.85 (s, 3H); 3.89 (s, 3H); 4.08 (s,
3F1|)-;p-7.=18’—579.°§ Rt F?P%l) (d, J = 2.5 Hz, 1H);
7.72 (dd, J, =.9.2 Hz, J2 = 2.5 Hz, 1H); 8.01 (d, J =
918/ : fﬁb_=2§1§1jgp = 6.54 minutes)

(3R D5 MBL hOXYPRENNL) 3 E et BoyY - Rel Y3y 386 (s, 3m):

10 3.97 (s, 3H):; 7.12-7.16 (m, 3H); 7.48 (dd, J; = 9Hz, J;

= 2.7 Hz, 1H) 7.71-7.76 {(m, 2H); 12,71 (s, 1H, NH).

11.3. 1-Chloro-4-(3,4-dimethoxyphenyl}-7-
methoxyphthalazine

15 This compound is obtained according to the procedure
described in 1.3. by reacting 4-(3,4-dimethoxyphenyl) -
T-methoxy-2H-phthalazin-1l-one with phosphoryl chloride.
m.p. = 190°C (Mettler FP62)
LC/MS: MH' = 331 (Rt = 7.43 minutes)

20 'H NMR 8 in ppm (DMSO d 6):3.85 (s, 3H); 3.89 (s, 3H);
4.08 (s, 3H); 7.18-7.32 {m, 3H); 7.61 (d, J = 2.5 Hz,
1H); 7.72 (&d, J, = 9.2 Hz, J, = 2.5 Hz, 1H}; 8.01 (d, J

= 9,2 Hz, 1H).

25 11.4. 4- (3, 4-Dimethoxyphenyl) -7-methoxy-N-[1-
(naphthalen-2-ylmethyl)piperidin-4-yllphthalazin-1-

amine
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(napht hal en- 2-yl net hyl ) pi peri di n-4-yl ] pht hal azi n-1I -
amne 55 This conpound is obtained according to the
procedure described in 1.4. by reacting

1-chl oro-4-(3, 4- di met hoxyphenyl)-7- nethoxyphthala2|ne
wi th 4-am no-|- (naphthal en- %fylnethyl)plperldlne 5
Exanpl e 12: (conpound 15) 5,

7 di met hoxy- 4- (4- met hoxyphenyl) - N-[ 1- (napht hal en- 2-

i e an
£1 %#%rl equdhu%ﬂg%%ggt |sﬁ%q¥%?%gagﬁﬁﬁﬁd r%

t%é&ﬁﬂy re4d "&ﬁ%

4-chl or o- égpgqgllrreﬁlt hg);(f/ fI =4 rretzlhoxypchenyl )dph?qhal azi ne

dQﬁ%@ﬂMﬁiyﬁhé%ji\M1JMé%hoxyphthala21ne with 4-amino-1-
am no-| - (napht hal en- 2-yl met'hyl ) pi peridine. 15 On

t rieaiga Wi -IMadteaachl oo atitBime @ precipitate
forms, which is filtered off, washed with ethyl ether
and dried under reduced pressure. The hydrochl ori de
obtained is in the formof a white solid. 20 Exanpl e

1Exampdiepdidid (EPmpound 15)

N-_(1- benzyl pi peri di n-4-yl)-5, 7-di_met hoxypht hal azin-1 -
R i (hemehrmhARAI| 21 b (RRhtHplgn-2-
13. 4 l,) .of methyl 2-formyl-3,5 25

o BRSTOE 1D -5 B e 47370 AP et hanol

dihydrochloride

This compound is obtained according to the procedure
described in 2.4 by reacting 4-chlorc-6,8-dimethoxy-1-
{4-methoxyphenyl)phthalazine described in 2.3 with 4-
amino-l-(naphthalen-2-ylmethyl)piperidine.

On treatment with hydrochloric ether, a precipitate
forms, which is filtered off, washed with ethyl ether
and dried under reduced pressure. The hydrochloride

obtained is in the form cf a white solid.

Example 13: (compound 13)

N- (l-benzylpiperidin-~4-yl) -5, 7-dimethoxyphthalazin-1-
amine

13.1. 5,7-Dimethoxy-2H-phthalazin~l-one

3 g (13.4 mmol) of methyl 2-formyl-3,5-
dimethoxybenzoate are dissolved in 80 mL of methanol
and 10 mL of 2N sodium hydroxide solution. The mixture

is stirred for 18 hours at room temperature. The
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and 10 nL of 2N sodi um hydroxi de solution. The m xture
is stirred for 18 hours at roomtenperature. The 56
nmet hanol is evaporated off under reduced pressure and
the concentrate is acidified with 2N hydrochloric
acid. The precipitate formeddds filtered off and then
dried. 2.7 g of acid in theTormof a yellow solid
are 5 obtained. The 2-fornyl -3, 5-di met hoxybenzoic acid

A A e
added. cothe 8 4 & d Sacirc?:ffi@%?%jfﬁ[ A WO So 3B c acid.

cooling, the precipitate 10 forned is filtered off and

there drdpitatd Rfrehid 60§ QAL affer ol viech (B60ed.
yield). LOMS: M+ = 207 (Rt = 5.35 mnutes) 1H NWR S

i 2.ppry (AVERid G)ri TH6 fcm I ja D8 s ,sa3H)d ark 02

(d, J = 2.5 Hz, 1H); 7.21 (d, J = 2.5 Hz, 1H); 15

8. gisiedlH); 12.61 (s, 1H NH) 13.2.

1- Chl oro- 5, 7-di met hoxypht hal azine 1 g (4.9 mol) of

5, ThediZmeichronil-—BH-Sptetive tdawixyderome cagb id G- ofg, 13 mmol)
phosphoryl chloride are heated at 80C for 2 20 hours.
AfitSe Pagodla Y 98 sesdmadeiperdtUumd: athetheaali,opnd 6.2 mL
nedi¥$1is poured dropwi se into 50 nL of water and the
okt (WS TEE e A S TS &d SwithiP e RS umhsy dHgsG e s

sol ytion extracted w_th dichl.aronethane. The .

o RG-S e s Midsnea AR ST \REOR v TR P e
drf'o%qie%\/ Fj‘.(r? %T]%%rr%%{s o%%dla%@ sclllllefnatd%: l%l&d t2hejn g of a white
evapor at €

scolid are obtained (86% yield).

LC/MS: MH" = 207 (Rt = 5.35 minutes)

'H NMR 8 in ppm (DMSO d 6):3.95 (s, 3H); 3.98 (s, 3H):
7.02 (d, 3 = 2.5 Hz, 1H); 7.21 (d, J = 2.5 Hz, 1H):

8.30 (s, 1H); 12.61 (s, 1H, NH)

13.2. 1-Chloro-5,7-dimethoxyphthalazine

1 g (4.9 mmol) of 5,7-dimethoxy-2H-phthalazin-l-one and
10mL of phosphoryl chloride are heated at 80°C for 2
hours. After cooling to room temperature, the reaction
medium is poured dropwise into 50 mL of water and the
mixture is then basified with 6N sodium hydrecxide
solution and extracted with dichloromethane. The
organic phase is washed with water and with brine,
dried over anhydrous sodium sulfate and then evaporated
under reduced pressure. 1 g of a beige-coloured solid

is obtained (91% yield).



under reduced pressure. 1 g of a beige-coloured solid
is obtained (91%yield). 57 mp. = 167C (Mettler
FP62) LC/MS: M = 225 (Rt = 6.15 minutes) 1IHNWVR S in
ppm (DMSO d 6):4.03 (s, 3H); 4.06 (s, 3H); 7.04 (d, J
= 2.2 Hz, 1H); 7.15 (d, J.= Zﬁ Hz, 1H); 5 9.49 (s,
1H). 13.3. N-(1-benzyl pi peridi h-4-y1)-5, 7-

di met hoxypht hal azi n-1 -am ne This conpound is obtained

accordi ng -1 h rocedu O described in 2.4 by

r éadt 1 ng Lyt oﬁég%?g?rdﬁ@%hoxypht hal azi ne with

4-- a1} n0- | zbenz I pgyJ di ne. . 14: (conpound 14)
5,@&?@@%%%_}[\%%1- r#aph[kﬁa]]%mererse)t hyl ') pi peri di n- 4-
15#'@@1%“%%3??&"(13@1@@% E‘}':glé%%”ﬂ%l{”@_fﬂ)s: Q*j:to%'yrt%q 3H) ;

according to e procedure scribed in 2.

repcdd ngg 1-ghl of 02 57, diyet hoxypht hakazi nez descriped
in 13.2 with 4-am no-1 -

5 (reapdd had ene2r yl met hyl ) pi peridine. 20 Exanple 15:

(conpound 9)

4- (4- met hoxyphenyl ) - 7- met hyl - N-[ 1- ( napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-amne 25 15.1
2-X3-Fet Mox(drengy Ipiremidinberebl tdattd This
conpound is obtained according to the procedure
detige theryphthalagintlzaning 4- net hoxybenzoyl

chl ori de , , ,
This compound is obtained accecrding to the procedure

10 described in 2.4 by reacting l-chloro-5,7-

15
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dimethoxyphthalazine with 4-amino-~l-benzylpiperidine.

Example 14: (compound 14)

5, 7-dimethoxy-N-{[1l- (naphthalen-2-ylmethyl)piperidin-4-
yl]lphthalazin-l-amine

This compound is obtained according tc the procedure
described in 2.4 by reacting l-chlore-5,7-
dimethoxyphthalazine described in 13.2 with 4-amino-1-

(naphthalen-2-ylmethyl)piperidine.

Example 15: (compound 9)

4~ (4-methoxyphenyl) -7-methyl-N-[1- (naphthalen-2-

ylmethyl)piperidin~4-yl]phthalazin-l-amine

15.1 2~ (4-methoxybenzoyl) -5-methylbenzeoic acid
This compound is obtained according to the procedure

described in 1.1. by reacting 4-methoxybenzoyl chloride



58 and 2-brono-5-net hyl benzoic acid after
hal ogen-1ithium exchange. It is used in crude formin

the following reaction. 5 15.2.

4- (4- Met hoxyphenyl ) - 7- met hyl - 2H pht hal azi n-1-one Thi s
conpound i s obtained accordi to the procedure
described in 1.2. by reactingﬁhnpurified 2-(4-

nmet hoxybenzoyl ) - 5 nmet hyl benzoi c acid with hydrazi ne

h?\/%{%tlfnb%ognrﬁ—( = h%e_nég%% a(%ld_a{Sf?g%r%%ﬂ%cggg 3if)l_JchJ.um
P ey 252 e %ﬂ?ﬂ”e ‘%drrf?ﬁn T Fpline

2 v, 8.16 (d, J = 12.7 (s, 1H, NH).
15 15. 3.
1- Chl or o- 4- (4- et hoxyphenyl ) - 7- net hyl pht hal azi ne Thi s
compound i s obtained according to the procedure

5 ddscrd bedi 4 (3 ~Me:hdyypeastl gy <dnd thy I A ptpitedld 3 in-1-one
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met hyl - 2H- pht hal azi n-1 -one wi th phosphoryl chloride.
20 hrhsp.compBi@ (Ivbta terirkRREZcdad/diBiy Mér th28ir(Ridure
8.36 mnutes) 1HNVMR S in ppm (DVMSO d 6): 2.67 (s,
3@9563193@( sm :1H)2 b7y 2@yt inp ilTSDLBCJJ-leedZH) (47 70 (d
; 95-7.99 (m 2H); 8.18 (m 1H).
151@$h04<3(b£qmmax35pﬂ@msolbmmu¢y|aq\}q ritdaphtdra @me
H§&¥%tgyl)plperldln -yl ] pht hal azi n-1-am ne

LC/MS: MH® = 267 (Rt = 7.29 minutes)

'H NMR 8 in ppm (DMSO d 6): 2.55 (s, 3H); 3.86 (s, 3H);
7.12 (d, J = 8.5 Hz, 2H); 7.53 {(d, J = 8.5 Hz, 2H);
7.62 (d, J = 8.2 Hz, 1H); 7.74 (dd, J; = 8.2 Hz, J, = 2

Hz, 1H); 8.16 (d, J = 2 Hz, 1H); 12.7 (s, 1H, NH).

15.3. 1-Chloro~4-(4-methoxyphenyl)~-7-methylphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 4-(4-methoxyphenyl)-7-
methyl-2H-phthalazin-l-one with phesphoryl chloride.
m.p. = 154°C (Mettler FP62)

LC/MS: MH" = 285 (Rt = 8.36 minutes)

'H NMR & in ppm (DMSO d 6): 2.67 {s, 3H): 3.90 (s, 3H);
7.20 (d, J = 8.5 Hz, 2H); 7.70 (d, J = 8.5 Hz, 2H);

7.95-7.99 (m, 2H); 8.18 (m, 1H).

15.4. 4~ (4-methoxyphenyl) -7-methyl-N-[1l- (naphthalen-

2-ylmethyl)piperidin~4-yl]phthalazin-l-amine



59 This conpound is obtained according to the
procedure described in 1.4. by reacting
1-chl oro-4-(4- methoxyphenyl)-7-net hyl pht hal azine with
4-am no-1| - (naphthal en-2-yl nethyl)piperidine. 5
Exanpl e 16: (conpound 20)
4-Ethy|-7-nethoxy-N—[1-(naph€#%len 2-
ylnethyl)piperidin 4- yI]phthaIazin | -am ne 10 16. 1.

t hox ropi on Ibenzo c_acid.This conp
sy toot 8 DeEartify 10 The TUBS oeLor bl 717 45

i%u{%ﬁﬁ“ 4 Eé%%%ﬁnfﬂé}&o@&m_ pyetreat ed

ﬂﬁ—méﬂh%ﬁpﬁ'ﬁ%ﬁlé{‘l&é ude; fiprmddy fder 15

foll ow ng react’i on

4- EAPH tra et -yt ipht e gk i inone This conpound i s

obt ai ned according to the procedure described in 1.2.

5by reacting unpurified 5-nmethoxy-2- 20

10
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propi onyl benzoic acid wth hydrazine hydrate. LC M5

MBxamp®h YR (enBiumd RAks) 1H NVR S in ppm (DVSO d

6): 1.25 (t, J = 7.5 Hz, 3H): 2.92 (g, J = 7.5 Hz,

@-E%imx@emxy N-SUL-(tteaptha—lesn 3, J2 = 2.7 Hz,
; 7.60 (d, J = 2. 1H) 7.94 (d 25J =9

I—Iﬂfl"ﬁjthlj??”a‘B”(’éhnlﬁ NH)PM?EE&JS&Z’-““ -amine
1- Chl or o- 4- et hyl - 7- met hoxypht hal azine 60 This
conmpound i s obtained according to the procedure

l16.1. S-methoxy-2-propionylbenzoic acid

This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
aclid pretreated with n-butyllithium with N-methoxy-N-
methylpropionamide. It is used in crude form in the

following reaction.

16.2. 4-Ethyl-7-methoxy-2H-phthalazin-l-one

This compound is cobtained according to the procedure
described in 1.2. by reacting unpurified 5-methoxy-2-
propicnylbenzoic acid with hydrazine hydrate.

LC/MS: MH' = 205 (Rt = 6.32 minutes)

'H NMR 8§ in ppm (DMSO d 6): 1.25 (t, J = 7.5 Hz, 3H);
2.92 (g, J = 7.5 Hz, 2H); 3.94 (s, 3H); 7.50 (dd, J; = %
Hz, J; = 2.7 Hz, 1H); 7.60 (d, J = 2.7 Hz, 1H): 7.94 (d,

J = 9 Hz, 1H); 12.38 (s, 1H, NH).

16.3. 1-Chloro-4-ethyl-7-methoxyphthalazine
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described in 1.3. by reacting 4-ethyl-7-nethoxy-2H
pht hal azi n-1-one with phosphoryl chloride. mp. = 191C
(Mettler FP62) 5 LOMS: MH = 223 (Rt = 6.84 m nutes)
IHNWVR Sin ppm (DVMsOd 6): 1.36 (t, J = 7.5 Hz, 3H)
3.30 (q, J =7.5 Hz, 2H); 4. (s, 3H); 7.50 (d, J =
2.7 Hz, 1H); 7.71 (dd, J, =9 Hz, J2 = 2.7 Hz, 1H);
8.30 (d, J =9 Hz, 1H). 10 16. 4.

4- ﬁiﬁ"c&nﬁ@lﬁ’@xﬂs Nl tda{redhidabediZg to the procedure
yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne IS

catgtiihbed abtal hedopcesd et Ny t H- & tiey P Dareltl €xv-2 H-
described in 1.4. by reacting 1-chloro-4-ethyl-7 15
mgththe/doe frat azome wi thh phasphnoeyl (clabdit hdd en- 2-

yl met hyl) pi peridi ne. Exanple 17: (conpound 21)
4mB&hzy*-391nﬁlﬂﬁqﬁﬂ¢qn.Rh@%hthalen 2- 20

yl_met hyl') pi peri di n-4-yl]pht hal azi n-1-am ne 17. 1.
Slri%/tbfﬁ\; )}‘ﬁ? CpRéry | Btery 6 BénAdinsitasild Thi s conpound

IS s%nt hgsn zed accordi n% to the_nethod _ described in
3.9 eéEtPH@ $LHPENB- 8) fedhdfyBénzdi & 728 B&rd3H)

ne%efifi‘? et amad o) S R IR i e =

I g apt
%%éﬁ?@ t&%SG‘Z@%%ht aIa2|nZV Jhe™Thi & ohpouhﬂ
| g abt a(lcnedJ acaeprgi ng 0 the procedure

16.4. 4?Ethy1—7—methoxy-N—[1-(naphthalen—2—
ylmethyl)piperidin-4-yl]lphthalazin-l-amine

This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-4-ethyl-7-
methoxyphthalazine with 4-amino-1-{naphthalen-2-

ylmethyl)piperidine.

Example 17: (compound 21)

4-Benzyl-7-methoxy-N-[1- (naphthalen-2~

ylmethyl)piperidin~4-yl]lphthalazin-l-amine

17.1. S-methoxy-2- (phenylacetyl)benzoic acid

This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with phenyl-N-
methoxy-N-acetamide. It is used in crude form in the

fellowing reaction.



described in 1.2. by reacting unpurified 5-nethoxy-2-
5 (phenyl acetyl )benzoic acid with hydrazi ne hydrate.
LOMs: MH = 267 (Rt = 6.50 mnutes) 1H NVR 8 in ppm
(DMSO d 6): 3.92 (s, 3H); 4 27 (s, 2H); 7.15-7.33 (m

5H); 7.44 (dd, J, = 8.8 Hz, ng-27 Hz, 1H); 7.66
(d, J = 2.7 Hz, 1H); 7.90 (d, -88|—|z 10 1H);
12.52 (s, 1H, NH). 17.3.

4- Benzyl -1 -chl or o- 7- met hoxypht hal azi ne Thi s conpound

i s obtained according to the procedure described in

éh]?Thazlbamﬁ-aﬁfé ir}gl lt%ﬁé%% horﬁ%ﬁorl dﬂleCII\/B VH+

= 2855 (&mp&n&%@%@ﬁeé%%&ﬁ% PP &Bire
4.02 (s, 2H); 7.17-7.35 (m 5H); 7.52

(d:les]cmb"ecﬁ iz, 1 1H) by - B ditithg Whpur 9fF Lo dizs - o2y 52 -
Hz, 1H); 8.31 (d, J = 9.2 Hz, 1H). 20 17.4.

5 4- Bereryt -akcatet hidxen N {d -4 niapht el ényPrazine hydrate.
ylnethyl)plperldln 4-yl ] pht hal azin-1-amne This

cdﬂh@ﬁhdbﬁs gb&ind@taecér.diCnginwtietse procedure

described in 1.4. by reacting 4-benzyl-I-chloro-7 25
neﬁhﬁwﬁpﬁthala@mnéDMﬁphd46éwlﬁo92 (BapRHhal én2Z- B, 2H):

met hyl ) er|d|ne 62 Example 18: (compound 22)
4- Byl -5 7y n%‘fhox@rﬂ{\‘?[( o{rn(ﬁ}hfzh |-8nfizgs J2 = 2.7 Hz,

y'lgﬁthy’ pgﬁrzdﬂkpméw %ﬁﬂiﬁéhzé%a‘@,«”e 2 /s %z,

10 1#); 12.52 (s, 1H,

17.3. 4-Benzyl-l-chloro-7-methoxyphthalazine

This compound is obtained according to the procedure

described in 1.3. by reacting 4-benzyl-7-methoxy-2H-
15 phthalazin-l-one with phosphoryl chloride.

LC/MS: MH™ = 285 (Rt = 7.34 minutes)

'H NMR & in ppm (DMSO d 6): 4.02 (s, 3H); 4.68 (s, 2H):

7.17-7.35 (m, SH); 7.52 (d, J = 2.5 Hz, 1H); 7.69 (dd,

J. = 9.2 Hz, J = 2.5 Hz, 1H); 8.31 (d, J = 9.2 Hz, 1H).
20

17.4. 4-Benzyl-7-methoxy-N-[1l- (naphthalen-2-

ylmethyl)piperidin-4-yl]lphthalazin-l-anine

This compound is obtained according to the procedure

described in 1.4. by reacting 4-benzyl-l-chloro-7-
25 methoxyphthalazine with 4-amino-1-(naphthalen-2-yl-

methyl)piperidine.




This compound is synthesized by reacting nethyl 3, 5-
di met hoxybenzoate with phenyl acetyl chloride via the
Friedel -Crafts reaction, foll owed by saponification of
the ester obtained, according to the nmethod descri bed
10 in 2.1. It is used in crude, formin the follow ng
reaction. 18. 2.

4- Benzyl - 5, 7- di net hoxy- ZFLphthaIazin-I-one Thi s

c IS Ob :ﬁ%ﬂ: |ng to the procedure 15
dg@@ﬁﬁﬁg%if%- E%? reactlng unpurlfled

3. Bl sy - Sl A6t ] el e @il W Lh
hydra2|ne hydrate = 297 (Rt = 7.98
éﬁﬁyiwﬁﬂﬂgifﬁlﬁL4¥¥EK Ihiﬁn B-atlides, 3H);
3.90 (s, 3H; 4.30 (s, 2H); 6.89 (d, J = 2.4 Hz, 1H
7.12-7.16 (m 20 3H);7.20-7.30 (m 3H); 12.51 (s, 1H
NH). 18.3. 4-Benzyl-1-chl oro-5, 7-di net hoxypht hal azi ne
THi% Iconpbetline tishar -rieo(rheegr h w1l Hdrer gpro ot e
described in 1.3. by reacting 4-benzyl -5, 7-di met hoxy-
25 g stemtpe v rig a}né:mﬂwmdgpmqqtm ana*d@yl 1EH 5-
NVR S in ppm (DMSO d 6): 3.88 (s, F? (s, 3
4 d?fle(@wml})enwa@@ Mg @herpdacey @mrm%wﬂlt@

7 d N-[ 1- ( napht hal 2.

I% )rgﬁy 4%. %ﬂitcifghtefp%lﬁierﬁ IRy Rapenijcation of
ta dj. t ed

" RO = D B B Wi s ribed

10 dh%?bh Xy tq@ %@é&afﬁtékﬁg '?d%ﬁllérgﬁgﬂfgifﬁ%f%g

15

20

25

ylI'met hyl’) pi peri
reaction.

18.2. 4-Benzyl-5,7-dimethoxy-2H-phthalazin-l-one

This compound is obtained according to the procedure
described in 1.2. by reacting unpurified 3, 5-dimethoxy-
2-{phenylacetyl)benzoic acid with hydrazine hydrate.
LC/MS: MH' = 297 (Rt = 7.98 minutes)

'H NMR & in ppm (DMSO d 6): 3.75 (s, 3H); 3.90 (s, 3H);
4.30 (s, 2H); 6.89 (d, J = 2.4 Hz, 1H); 7.12-7.16 (m,

3H):;7.20-7.30 (m, 3H); 12.51 (s, 1H, NH).

18.3. 4-Benzyl-l-chloro-5, 7-dimethoxyphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 4-benzyl-5, 7-dimethoxy-
2H-phthalazin-1l-one with phosphoryl chloride.

'H NMR & in ppm (DMSO d 6): 3.88 (s, 3H); 4.0 (s, 3H);

4.71 (s, 2H); 7.03-7.28 (m, 7H).



Exanpl e 19: (conpound 23) 10

5, 7- D met hoxy-4-et hyl - N-[ 1- (napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne 19. 1.

3, 5-di et hoxy- 2- propi onyl benzoi ¢ acid This conpound is
synt hesi zed by reacting nethy % 3,5- 15

di met hoxybenzoate with propio @I chloride via the
Friedel -Crafts reaction, followed by saponification of
the ester obtained, according to the nmethod descri bed
in 2.1. It is used in crude formin the follow ng

eggld on - N o

5 7 Di net%oxyﬂ%et%y'f %ﬁ%ﬁt%"’(a’%. F}l (naﬁp %len 2

C GPRAMARGL 1 %ﬂ&#ﬁ%ﬁﬁh%i&mﬁl%ﬂfﬁéw e

descri bed |n 1.2. by reacting unpurified

3, B h red d ZIéJr@@&@iwé@eé@@cbﬁdm%dtw £he h;yﬂds@gdnmﬁe

hydrate. 25 1H NVR 3 in ppm (DVSO d 1.15 , J =
57.Fedtrild ;in 20 90, (8y Jeactiyg F&—b&kﬁyl&%l&o%ﬂ?-

3.94 (s, 3H); 64 6.99 (d, J =2.7 Hz, 1H); 7.3 (d, J

= QinetHimx i)t ha 112z 3% (witiH -a)no4D: Bnaphthalen-2-

1- Chl oro- 5, 7- di met hoxy- 4- et hyl pht hal azine 5 This

cdﬁ@#ﬁﬁwﬁkpknﬁﬁﬂdwnﬁaccord|ng to the procedure

described in 1.3. by reacting

5, 7-di met hoxy- 4- et hyl -2H pht hal azin-1-one with

L e B0 D 00
10 SS ,S'F;i%l.me\]thooxé 44 %%@Yﬂ_l)n’l'o[l (]'naéhthaj.len 22 4 hz, H)

7.71
yimethyl)piperidin-4-yl]phthalazin-l-amine

19.1. 3,5-dimethoxy-2-propionylbenzoic acid

This compound is synthesized by reacting methyl 3,5-
dimethoxybenzoate with propionyl chloride via the
Friedel-Crafts reaction, followed by saponification of
the ester cobtained, according to the method described
in 2.1. It is used in crude form in the fcllowing

reaction.

18.2. 5,7-Dimethoxy-4-ethyl-2H-phthalazin-l-cne

This compound is obtained acccocrding to the procedure
described in 1.2. by reacting unpurified 3,5-dimethoxy-
2-propionylbenzoic acid with hydrazine hydrate.

‘H NMR & in ppm (DMSC d 6): 1.15 (t, J = 7.2 Hz, 3H);

2.99 (q, J = 7.2 Hz, 2H); 3.92 (s, 3H); 3.24 (s, 3H):




19.4. 5, 7-dinethoxy-4-ethyl-N-[1-(naphthal en-2-

yl met hyl ) pi peri di n-4-yl ] phthal azin-I-amne This
compound i s obtained according to the procedure 15
described in 1.4. by reacting

1-chl oro-5, 7- di met hoxy- 4- etq¥{phthalazine wi th

4- am no- | - (napht hal en- 2- yl hyl ) pi peridi ne.
Exanple 20: (conpound 24) 20

yI e yfi{pl 4 ”Eti"o?‘yfgft "?ﬁp)h'\*i' 3 3“"’”?”7 %z, 1H)

peri‘din 't hal az H I-a
hydr ochl ar | dg; 2Qgidhy | 5- met hoxy- 2- (nethoxyacetyl)ben20|c
acid 25 This conpound is synthesized according to the

method described in 3.2. by reacting

2- br ono- 5- net hoxybenzoic acid pretreated with

n-gutyl | i tINgHDSHS-E 27 -NtidiaEidiyd &chylphthalazine

N-net hyl acetanmide. It is used in crude formin the

f dHieMawgngeeact iion.cBaithed according to the procedure

7- Met hoxy- 4- net hoxynet hyl - 2H pht hal azin-1-one 5 This

coigsowidad iobtlaihedwosmaiing to tHnetdoedure-ethyl-2H-

described in 1.2. by reacting unpurified 5-methoxy-2-

(m%@yﬁa?éé’{ﬂ‘)%@wm@ &eih qwhﬁﬂeﬁzﬁw&e hydr at e
ﬁ = 184C (Mettler FP62) LC/ M5, Mt =

ut'i®) 0160 IRPRIMRDHSPndp Pn(bw%@ dteyd 3 %3 (éz 3?45*

A P LY M

10 878152 (ftH)y - L2064 (S ifh N5 (4, 5 = 2.4 Hz, 1m).

15

20

25

19.4. 5,7-dimethoxy-4-ethyl-N-[l~(naphthalen-2-
ylmethyl)piperidin-4-yl]lphthalazin-l-amine

This compound i1s obtained according to the procedure
described in 1.4. by reacting l-chloro-5,7-dimethoxy-4-
ethylphthalazine with 4-amino-1-(naphthalen-2-yl-

methyl)piperidine.

Example 20: (compound 24)

7-methoxy-4-methoxymethyl-N-[1l- (naphthalen-2-
ylmethyl)piperidin-4~yl]lphthalazin-l-amine

hydrochloride

20.1. S5-methoxy-2- (methoxyacetyl)benzoic acid
This compound 1s synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic

acid pretreated with n-butyllithium with 2,N-dimethoxy-



15 20.3. 1-Chloro-7-net hoxy-4-mnmet hoxynet hyl pht hal azi ne
Thi s conmpound is obtained according to the procedure
described in 1.3. by reacting 7-nmethoxy-4

met hoxynet hyl - 2H- pht hal azi n-1-one wi th phosphoryl
chloride. 20 1H NVR 8 in ppm Od 6): 3.33 (s, 3H)
4.06 (s, 3H); 5.02 (s, 2H); 756 (d, J = 2.7 Hz, 1H);
7.77 (dd, J, = 9 2 Hz, J2 = 2.7 Hz, 1H); 8.35 (d, J =

7-1“2-%“@1% eyt NTSS (AGFRHOS R P the
4-yl ] pht hal azi n-1-am ne
r%ﬁ<ﬁ§5¥%%$¥{§%us conmpound is obtained according
to the procedure described in 1.4. by reacting
1-chl oro- 7- net hoxy- 4- net hoxynet hyl pht hal azi ne with

4-26071 N 0-1 MM -&ﬁa&on%ﬂ@myiém%tmmﬂhp-one

hydrochl ori de i s obtained fter treatment with a

5 saltitd atontfounydlriog esb At rofdl cec d drdd 156 Pt © Pt | p r dexedipt €
21: (conpound 33)
4@y wigregpyilr: 7 rfet fox yedd¢ii(gapigual £re@-5-4ethoxy-2-
yl met hyl) pi peri di n-4-yl ] phthal azi n-1-anmi ne 21. 1.
2- EpitsprimsaTacarort 16 -arttoxd/ e noi e zioiel hydhiate .
conpound is synthesized according to the nethod
déé-cprl ped 84 % Weﬁdiylei'léa"?ﬁ@?rﬁg 2- br ono- 5- net hoxybenzoi ¢

a pretre d w [1ithi n1MAth
@%ﬁo %hgtﬁg% Igngt%h i ﬁé awide. A yel | ow
10 F’Qﬁ’dﬁhr{ 3 18b1%8r'n”?BMgéS RrEFLPLtaLi Q0 18,) $OBTERY s 3m);
4.62 (s, 2H); 7.53 (dd, J, = 8.8 Hz, J, = 2.7 Hz, 1lH);
7.66 (d, J = 2.7 Hz, 1H); 8.0 (d, J = B.8 Hz, 1H);

12.61 (s, 1H, NH).

15 20.3. 1l-Chloro-7-methoxy-4-methoxymethylphthalazine
This compound 'is obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4-
methoxymethyl-2H-phthalazin-l-one with phosphoryl
chioride.

20 'H NMR & in ppm (DMSO d 6): 3.33 (s, 3H); 4.06 (s, 3H):
5.02 (s, 2H); 7.56 (d, § = 2.7 Hz, 1H); 7.77 (dd, J; =

9.2 Hz, J, = 2.7 Hz, 1H); 8.35 (d, J = 9.2 Hz, 1H).

20.4., 7-methoxy-4-methoxymethyl-N-[1l-(naphthalen-2-
25 ylmethyl)piperidin-4-yl]lphthalazin~-l-amine

hydrochleoride
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mp. = 117C (Mettler FP62) 1H NVR S in ppm (DVMSO d 6):
0.9

7-1.07 (m 4H): 2.35-2.50 20 (m 1H): 3.87(s, 3H):

7.15-7.20 (m 2H): 7.71 (dd, J, = 8.8 Hz, J2 = 2.5

Hz, 1H) (COCH signal not visible). 21.2.

4-Cyc|opropyl-7-nethoxy-2FLpQ&palazin-I-one 67 This

conpound i s obtained according to the procedure
described in 1.2. by reacting

- rbonyl - 5- h i i d.with
Ey?ﬁ"?% ?fﬁcé S ;’O_H%Ytpa. 15%@‘9 é@ﬁf@fﬁ &t ;%Eéf%“oéﬁ?m
I
1H)s £ o Bfad1hy h‘tk?aﬂaﬁzn%lvﬂ)ﬁh 84 2an{rth-1- mab¥haldH-2-

12.31 (s, 1H,  NH). 10 21.
1-@%&%7145-;93&&@1&@/J -Thrd e roxydHIt e Bz | e ot Sned
compound i s obtained according to the procedure
destrdhedrdatrderd vyt eacio Ing: dercyed aprdery -areldwodde in
2H pht hal azi n-1 -one wi th phosphoryl chloride. LC Ms:
VHsco28mr(d¥. = 7.67 mnutes) 15 1H NVR S in ppm ( DVMBO
d 6): 1.13-1.26 (m 4H); 2.80-2.95 (m 1H); 4.05 (s,
3H); 7.51 (d, J = 2.5 Hz, 1H); 7.76 (dd, J, = 9.2 Hz,
J2 = 2.5 H, 1H); 8.57. (d,, J =9 Hz, 1H). 20 21.4.

| -(eampad) 3] 1- (napht hal en- 2-

A5 AR S
i inl1.4... i . .
i 3@%‘{9& 3&4{ pgfar&&;d%yﬁr -%?Lﬁtph%alaz:.n- l-amine

21.1. 2-cycleopropanecarbonyl-5-methoxybenzoic acid
This compound i1s synthesized acceording to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with cyclopropyl-N-
methoxy-N-methylcarboxamide. A yellow powder is
obtained by precipitation in isopropyl ether.

m.p. = 117°C (Mettler FP62)

'H NMR & in ppm (DMSO d 6): 0.97-1.07 (m, 4H):; 2.35-2.50
(m, 1H); 3.87(s, 3H):; 7.15-7.20 (m, 2H); 7.71 (dd, J; =

8.8 Hz, J, = 2.5 Hz, 1H) (COOH signal not visible).

21.2. 4-Cyclopropyl-7-methoxy-2H-phthalazin-l-one
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met hoxypht hal azi ne wi th 4-am no-1|-(naphthal en-2 25

yl met hyl ) pi peridine. 68 Exanple 22: (conpound 42)

4- (1, 3- Benzodi oxol - 5-yl)-7-nmet hoxy- N-[ 1- (napht hal en- 2-
yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne

di hydrochloride 5 22.1. 67

2- (1, 3- Benzodi oxol - 5-yl ) car bonyl - 5- net hoxybenzoi c
acid This conpound is obtained according to the

pergﬁbenzo d%c“%eo%og rg@boxy%)%clrag%? Itrkgdthe procedure

Z&érsQf’fQ_‘b%d“%tr{‘QLXyPe%P'fea?é?ﬂ %c_?fzt-%yclr@g!ﬂ&%hé dBdHY1-5-

exchange. It Iis used’n cru orm’i the foll ow ng

ra@&m bedrA:c ac1d with hydrazine hydrate.
4- (1, 3- Benzodi oxol - 5-yl ) - 7- net hoxy- 2H pht hal azi n- 15

lmanre I}nksgﬂmnxmgutlgx(jﬂaﬂ ned according to the
procedure described in 1.2. by reacting

2 H1NBRb&nzndpomol PBSOYH) 6ar bONGH-5- ARt HoxyWBhzORC38-2.45
acid unpurified with hydrazine hydrate. 20 mp. =

271r¢ (lrbﬁttll*er%FP(@) AHY V.. A, 297 ERP HZ6 g3 = 2.7 Hz,

ninuteg) IHNVR Sin ppm (DVSO d 6): 3.95 E?
6.112 ( GLGH) (dr B F1-27. 12i2(rmlP@H) 8. 226 drdd J 9 Hzg )i

2 =2 . 7.66 (d, J = 9 Hz, 1H): 7.71 (d, J
=12- 731Hz<5r1|-"|)H }%’@ 12.69 (s, 1H NH).

21.3. 1-Chloro-é4-cyclopropyl-7-methoxyphthalazine

This compound is obtained according to the procedure
described in 1.3. by reacting 4-cyclopropyl-7-methoxy-
2H-phthalazin-l-one with phosphoryl chloride.

LC/MS: MH' = 235 (Rt = 7.67 minutes)

'H NMR 3 in ppm (DMSO d 6): 1.13-1.26 (m, 4H); 2.80-2.95
(m, 1H); 4.05 (s, 3H); 7.31 (d, J = 2.5 Hz, 1H); 7.7¢6
(dd, J; = 9.2 Hz, J, = 2.5 Hz, 1H); 8.57 (d, J = 9 Hz,

1H).

21.4. 4-Cyclopropyl-7-methoxy-N-[1l-(naphthalen-2-
ylmethyl)piperidin-4-yl]phthalazin-l-amine

This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-4-cyclopropyl-7-

methoxyphthalazine with 4-amino-1-(naphthalen-2-

ylmethyl)piperidine.




69 22.3. 4-(1, 3-Benzodi oxol -5-yl)-1-chloro-7-

nmet hoxypht hal azi ne This conpound i s obtai ned accordi ng

to the procedure described in 1.3. by reacting

4- (1, 3-benzodi oxol -5-yl)- 5

7- met hoxy- 2H- pht hal azi n-1 - ong;gv t h phosphoryl

chloride. mp. = 178C (Mettler FP62) LCO Ms: M+ = 315

(Rt = 7.81 mnutes) IHNVR 6 in ppm (DVMSO d 6): 4.05

(Bxaddie 047 (Sompdlia #2)12-7-20 (m 2H: 7.27 (d, J

=I5 Az, 1H); 7. (d, 10 J = 2.7 Hz, 1H); 7.70 (dd,
JU =D, B-Bdnzodi x5 IHmedh {4 13- Bth#len-2-
1H). s (13- Benzic?(zjlf)oxol _5- y%!if 7 et hgﬁp N[ 1-
( Relpd 11 it iinWd vl JpsH t il e #iny4 ] pdihdved azi n-| - 15
am ne di hydrochl oride This conpound i s obtai ned
actidrydimg-Hlotide procedure described in 1.4. by
reacting 4-(1, 3- benzodi oxol -5-yl) -

3 1-chl or o- 7- et hoxypht hal azi ne with 4-ami no-| -
(na hthalen-21¥InethyI)piperidine. By treatment with a
2@ &4 ut i1 f31Banzsyie Rl vr 130 ¢arkpridng - et her, a
precipitate fornms, which is filtered off, washed with
mﬂﬁq%%“XHQRﬁ°%ﬁuF%H4ed under reduced pressure. The

2 |r%?@%%%%i0%éa%%§f§r%%gmt°§ ta}uéAhpi)J.Ioecedure
4-{4- Chl 1) - 1= - 1- hal en--2-
Sk horomenl) - L reihoc s CLdhaglilal a2

10 carboxylic acid and 2-bromo-5-methoxybenzoic acid after

halogen~lithium exchange. It is used in crude form in

the following reaction.

22.2, 4-(1,3-Benzodioxol-5-yl)~7-methoxy-2H-phthalazin-
15 1l-one
This compound is obtained according to the procedure
described in 1.2. by reacting 2-(1,3-benzodioxol-5-
yl)carbonyl-5-methoxybenzoic acid unpurified with
hydrazine hydrate.
20 m.p. = 271°C (Mettler FP62)
LC/MS: MH' = 297 (Rt = 6.83 minutes)
H NMR & in ppm (DMSO d 6): 3.95 (s, 3H); 6.12 (s, 2H):
7.01-7.12 (m, 3H); 7.46 (dd, J; = 9 Hz, J, = 2.7 Hz,
1H); 7.66 (d, J = 9 Hz, 1H); 7.71 (d, J = 2.7 Hz, 1lH);

25 12.69 (s, 1H, NH).



23.1. 2-(4-chl orobenzoyl)-5-nmet hoxybenzoic acid This
conpound i s synthesized according to the nethod
described in 3.2. by reacting 2-brono-5-nethoxybenzoic
acid pretreated with n-butyllithiumwth 4-chloro-N5
met hoxy- N-met hyl benzam de. 1t 4s used in crude formin
the follow ng reaction. 23.2.

4 (4 Chlorophenyl) 7- nEthoxy 2H pht hal azi n-| - one This

hed b IR AEEHALISAD I IRIGRENL) ) s

descrlbed In reac enzoyl )-5

nqﬁgwgggmglgﬂge unpurified with hydrazine hydrate.
mp. = Z74C (Mettler FP62) LOMS: M+ = 287 (Rt = 7.20
mM§5&orﬂ§H>LNW = '&M&@%é’r@nqﬁt@&ﬁé %ﬁck&edure

7.48 (dd, = 15 8.5 Hz

(rﬁeéﬂtblbecy 1714 1B, by xdadbcilig 4H1, 1—&:&22:6@10}%‘1 5-yl)-
NH). 23.3. 1-Chloro-4-(4- chlorophenyl) 7-

5 met-moedypdut yred Az hreh £10a im -sT -somgp owiinich | shodytlae nel chloride.

according to the procedure described in 1.3. by

r et my U4 ciferolphegR§2)7-

netho -ZH;phthaIaZ|n | -one with phosphoryl chloride.
mI /M 19@@ fw@ﬂﬁléBtFﬁﬁi)8@cmwsutﬁﬁ4 = 305 (Rt 8 05
lnut es) 1H NI\/R S i

762 14 538 Dams (RESO1A B0 7. 8709, 19 () BHp- 7. 86
7(41%17& og%rénﬁ]% é%wi%oﬁ& N [ﬁ-](hSa&ﬁ'ha]I%)rf. 7.58 (4,

10 2/t hylppi psry din-fs yldphthalagl o hrampne. 5 7 44,

15

20

25

1H}; 8.01 (d, 0 = 9.3 Hz, 1H).

22.4. 4-(1,3-Benzodioxol-5-yl) -7-methoxy-N-[1-
{naphthalen-2-ylmethyl)piperidin-4-yl]phthalazin-1-
amine dihydrochloride

This compound is obtained according to the procedure
described in 1.4. by reacting 4-(1,3-benzodioxcl-5-yl)-
l-chloro-7-methoxyphthalazine with 4-amino-1-
(naphthalen-2-ylmethyl)piperidine. By treatment with a
sclution of hydrogen chleoride in diethyl ether, a
precipitate forms, which is filtered off, washed with
diethyl ether and dried under reduced pressure. The

hydrochloride obtained is in the form of a white sclid.

Example 23: (compound 43)

4- (4-Chlorophenyl) -7-methoxy-N-[1- (naphthalen-2-

ylmethyl)piperidin-4-yl]phthalazin-l-amine
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Thi s conmpound i s obtained according to the procedure
described in 1.4. by reacting 1-chloro-4-(4 5

chl orophenyl ) - 7- net hoxypht hal azi ne with 4-am no- 1-
Exanpl e 24:

(napht hal en- 2-yl net hyl ) pi peri di ne.

(conpound 45) 70
7- Met hoxy-4) - N-[ 1- (napht hal en-2-yl net hyl ) pi peri di n-4

10 yl]-(4-trifluoromethyl -

24314 5- W-Wseﬁda i Ad

aci d ThIS conpoun

”@@HQQ cHBRRIIPEE 1Y,

br ono- 5- nethoxyben20|c

n'd*élzlstc)Hl'betd"“ll#mB\MZt h gy

met hyl -4-trifl uoronmethyl benzam de.

to the procedure

Nygzg Jg'ip‘

described in 1.2.

methoxybenzoic acid unpurified with hydrazine hydrate.

m.p.
LC/MS:

'H NMR & in ppm (DMSO d 6):

8.5 Hz,

= 2.5 Hz,

23.3.

= 274°C

MHY =

Jy =

Ot

I'S syn

iHes e d
15 aci

321 (Rt

It

phenyl pht hal azi n- I-an1ne

9H§3|ze5n¥%§§$%%%%L?g

difing

pretreate
RNV N 2 -bromo-5-methoxybenzoic

he method
ed i th

is used in crude
f armd pridie dalddowing meaaitdydtit24udh with 4-chloro-N-
7- Met hoxy-4-(4-trifluoronethyl phenyl)-2H 20
p netrélcazi-h-medung 1 Being acrdjeouric iis alsteai ned caects diowgn in

described in 1.2. by reacting

51t Aoy orifw- regsictligor-omet hyl benzoyl ) benzoi ¢ aci d
unpurified with hydrazine hydrate.
(Kbf | er) LC/I\/B I\/H

25 mp. = 264C
8. 14 ninutes) 72 1H

7.46 (dd,

l?%gggF& o yLZ@LHPth 21 {}Ione
SQQISSFE?pEHPEEff.g#tegPe%H%cﬁﬁfﬁlng %o %ﬂ% proced&re

(Mettler FP62)

287 (Rt =

by reacting 2-({4-chlorcbenzoyl)

7.20 minutes)

2.5 Hz, 1H):;

1H); 12.82 (s,

3.97

7.61-7.

(3,

65

1H, NH).

3H); 7.48 (dd,

(m, 5H}; 7.74

1-Chloro-4-(4-chlorophenyl) -7-

methoxyphthalazine

-5-

J1

(d,

This compound is obtained according to the procedure

described in 1.3. by reacting 4-

(4-chlorophenyl)-7-

methoxy-2H-phthalazin-1l-one with phosphoryl chloride.

n.p. =

199°C

LC/MS: MHT =

'H NMR & in ppm (DMSO d 6):

2.5 Hz,

1H);

(Mettler FPo62)

305 (Rt =

T.67=-7.77

8.05 minutes)

(m,

5H) ;

4.07 (s,

7.86

J

3H); 7.62 (d, J =

(d, J = 9 Hz,

1H) .
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5 24.3. 1-Chloro-7-nmethoxy-4-(4-

trifluoronethyl phenyl) phthal azine This conpound is
obt ai ned according to the procedure described in 1.3.
by reacting 7-nethoxy-4-(4 10
trifluoronethyl phenyl)-2H phthal azin-1-one with
phosphoryl chloride. LG M. M+ = 338 (Rt = 8.68
mnutes) 1IHNVR 6 in ppm (DVMSO d 6): 4.07 (s, 3H);

7. d, J ocdriv 1A oacke— a en-
22?3#2 1H)4_ (4?—&1%7:: He: y(lr%-?ﬂ-n{éﬁlzﬂl\r P Henaphetml

7MM)M :.(dflm-lﬁ ¥hthalazin-l-amine
yInEthyI)piperidin-4-y|]-(4-trif|uoro-

maEtHE iy pid e adtrihain g ity ccamowibdsiure
obt ai ned according to the procedure described in 1.4.
byderseadtheny it dhldar doy7 -meetdtaxyy A-(ckrloro-4- (4-
trifluoronethyl phenyl)phthal azine with 4-am no-1| -

( reddieteghemy2- WA Treteiyi opuingerh adi aveln ey 37 1 tix dimpnel res- 1~
(conpound 51) _ o

4-@EERGhed e —2raetdnl ) RIPEqitHsiR -hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1 - am ne

di hydrochl oride 5 25.1.

C SR AR Y or i g To the method
A9S el h2ey 01)3N2 1123 21 2 AR iy T A PEehenz 0l £
yl]l-(4-trifluoromethyl-phenylphthalazin-l-amine
24.1, 5-methoxy-2-(4-trifluoromethylbenzoyl)benzoic
acid
This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with N-methoxy-N-
methyl-4-trifluoromethylbenzamide. It is used in crude

form in the following reaction.

24.2. T7-Methoxy-4-(4-trifluorcmethylphenyl)-2H-
phthalazin-l-one

This compound is obtained according to the proccedure
described in 1.2. by reacting 5-methoxy-2-(4-
trifluoromethylbenzoyl)benzoic acid unpurified with
hydrazine hydrate.

m.p. = 264°C (Kdfler)

LC/MS: MH' = 321 (Rt = 8.14 minutes)



acid pretreated with n-butyllithiumw th cycl opentyl -
10 met hoxy- N-net hyl carboxam de. It is used in crude
form in the follow ng reaction. 25.2.

4- Cycl opentyl - 7- met hoxy- 2H pht hal azi n-1-one This
conpound is obtained according to the procedure 15
described in 1.2. by reacting unpurified 2

cycl opent anecar bonyl - 5- met hoxybenzoic acid with

hy'ghr agirng mdgﬂne DWSR: o= 332§ (9M9t !, er3H P63) 4EH (NMR 6, =
in ppm (DMBO d°6): 1.65-1.95 (m 6H) .10 20

UB%WJﬁé@Sl&UmlW7@QQHSQ@HJQ%UMJm(m
= 9 Hz, J2—2 7 Ve, (d, J = 2.7 H, 1H);
8.03F 2{.d7 Hz = HZ,7.18-9 c1,2 37 (8,2 1HENH7.25. &, 7 =
1- Chl or o- 4-cycl opent yl - 7- met hoxypht hal azi ne 25 This
cdahpouridi)is bt ned, adtoring to the procedure
described in 1.3. by reacting 4-cycl opentyl -7-met hoxy-
52FLphthaIazin | -one with phosphoryl chloride. The 74
product IS too inmpure for a description by NVR It is
ot EHRF T RERSFY At (- ani nati on reaction.

L%&”&Wtﬁ@mﬁ”ﬁ%ﬁ%ﬁe?ﬁ

Tﬁﬁ@%'ﬁ ST i DR S © Bth, Tbd e AT T
oro ?i]uf%l cyc 8[)5 nterdﬁé#lnjneq ho—%ep Cﬁé{gzl? denanutrﬁ

10 4&@?f¥%dromethylphenyl) -2H-phthalazin-l-one with

phesphoryl chloride.

ILC/MS: MH' = 338 (Rt = 8.68 minutes)

'H NMR 8 in ppm (DMSO d 6): 4.07 (s, 3H); 7.63 (d, J =

2.5 Hz, 1H); 7.71 (dd, Jy = 9 Hz, J; = 2.5 Hz, 1H);

15 7.91-8.01 (m, 5H).

24.4. 7-Methoxy-4)-N-[l-(naphthalen-2-
ylmethyl)piperidin-4-yl]-{4~-triflucro-
methylphenylphthalazin-l-amine

20 This cempound is obtained according to the procedure
described in 1.4. by reacting l-chloro-7-methoxy-4- (4~
trifiuvoromethylphenyl)phthalazine with 4-amino-1-

(naphthalen-2-ylmethyl)piperidine.
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(napht hal en- 2-yl net hyl ) pi peri di ne. The di hydrochl ori de
is obtained after treatnment with a solution of
hydrogen chloride in isopropanol, followed by
crystallization fron1diisopropy| et her. 15 Exanpl e
26: (conpound 66)

7- Met hoxy- 4- (4- nethylphenyl) N—[l (napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne 20 26. 1.

%@% ( Admidyddheagy! ) benzoic acid  This

synt hési zed accordlng to the nethod _
dasehidiRpentyd: -2 ~nat HBaHN-TA 2dup Bt dipidioxybenzoi ¢
acid pretreated with n-butyllithiumw th N nethoxy-N

mytlinethirletipdtielisag-4a 1 gHthal dtsed- I-antimede formin
25 the follow ng reaction. 26.2.

7 diltyldroshd-oideet hyi phenyl ) - 2H pht hal azi n-1 -one 75
Thi s conmpound i s obtained according to the procedure
described in 1.2. by reacting unpurified 5-nethoxy-2-
(4-nmet hyl benzoyl ) benzoic acid w th hydrazi ne hydrate.
5. 1= 22%%@9@%@@@me bf@fﬁO(lR acid
8.07 mnutes) 1H NWVR S (DVSO d %1
ﬁ)hlsS cgaglp@gndsﬂ)s sypté@swed\] a.ccprg:l tg_bthe ethod
7 44 Lo 48d(1g§1 %If 7%3/(§e(aﬁq1ngN|_?|)-_%rf>6102—2§%et¥xoxyb(enzo:.c
agqhoﬁge%r%%%%%xﬁl%h(%—%E&EMHBH%HX&?QH&%@%@%f%%entyl—N—

methoxy-N-methylcarboxamide. It is used in crude form

in the following reaction.

25.2. 4-Cyclopentyl-7-methoxy-2H-phthalazin-l-one
This compound is obtained according to the procedure

described in 1.2. by reacting unpurified 2-

- cyclopentanecarbonyl-5-methoxybenzoic acid with

hydrazine hydrate.

m.p. = 232°C (Mettler FP62)

H NMR 8 in ppm (DMSO d 6): 1.65-1.95 {m, 6H); 1.95-2.10
(m, 2H): 3.55-3.70 (m, 1H); 3.95 (s, 3H); 7.50 (dd, J. =
9 Hz, J; = 2.7 Hz, 1H); 7.67 (d, § = 2.7 Hz, 1E); 8.03

(d, J = 9 Hz, 1H); 12.37 (s, 1H, NH).

25.3. 1-Chloro-4-cyclopentyl-7-methoxyphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 4-cyclopentyl-7-methoxy-—

2H-phthalazin-l-one with phosphecryl chleoride. The
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Thi s conmpound i s obtained according to the procedure
described in 1.3. by reacting 7-nethoxy-4-(4-

net hyl phenyl ) - 2H pht hal azi n-1 -one wi th phosphoryl 15
chloride. mp. = 183C (Mettler F262) LC MS: M+ = 285
(Rt = 7.76 m nutes) 1H NVR S7an ppm (DMSO d 6): 2. 46
(s, 3H); 4.06 (s, 3H); 7.43 (d, J = 8.5 Hz, 2H)
7.58-7.63 (m 3H); 7.70 (dd, 20 J, =9 Hz, J2 = 2.5
Hi:rcbict 16 Yod dmplire ¥d#,a Mdscr2ptbon by NMR. It is
7- Met hoxy- 4- (4- et hyl phenyl ) - N-[ 1- ( napht hal en- 2-

y luseichyds) pilperiirtich-i4r ydHephididl awzing lamaimate onThiesaction.
compound i s obtained according to the procedure 25
ddsoMPedHN=1243 BRtr eaét DAgminchksio- 7- met hoxy- 4- (4-
nmet hyl phenyl’) pht hal azi ne wi th 4-am no-i - (napht hal en- 2-
ylnethyl)piperidine 76 Exanple 27: (conpound 67)

4 But nmet_hoxy- N—[l (napht hal en- 2-
20y 14 SRR A TN Tl (hBhEbad enr 2

syﬁ%’%&y‘é@e RIS 0 BRI TS bed i n 3. 2.

R .%?H?nfm?ﬁt putyTN 0 o Pretreated

m ilh%)%foﬁ {Sgh@ng%?eg%éﬂo@e%e ?s/Jctfrldsinlés e i Cride S or

4Bl e BN AX Y 2P RERRIA N 1h® 1-chloro-4-
cyclopentyl-7-methoxyphthalazine with 4-amino-1-
(naphthalen-2-ylmethyl)piperidine. The dihydrochloride
is obtained after treatment with a solution of hydrogen

chlcride in isopropancl, followed by crystallization

from diisopropyl ether.

Example 26: (compound 66)

7-Methoxy-4- (4-methylphenyl) -N-[1l- (naphthalen-2-

yvlmethyl)piperidin-4-yl]phthalazin-l-amine

26.1. 5-methoxy-2-(4-methylbenzoyl)benzoic acid

This compcound is synthesized according to the methed
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with N-methoxy-N-
methyl-4-methylbenzamide. It is used in crude form in

the following reaction.

26.2. T7-Methoxy-4-(4-methylphenyl)-2H-phthalazin-l-one



Thi s conmpound i s obtained according to the procedure
15 described in 1.2. by reacting unpurified

5- met hoxy- 2- pent anoyl benzoic acid with hydrazi ne
hydrate. mp. = 175C (Mettler FP62) LC M. M+ = 233
(Rt. = 7.75 mnutes) 1HNWR S 3m ppm (DVMSO d 6): 0.92
(t, J =7.3 Hz, 3H; 20 1.32-1.47 (m 2H); 1.59-1.72
(m 2H); 2.85-2.92 (m 2H); 3.94 (s, 3H); 7.49 (dd,

JITHi 9 tBmpdend 2s Tobaindd) acdob@ing td £he. rbedure
1H: 7.93 (d, J =9 Hz, 1H); 12.37 (s, 1H .25

ZZjéscﬁtﬁwdyinlichlOb@-Feﬂ@th@qy@ﬁp@ﬁiﬁZé@GSJﬂetkuﬁ-Z~
compound i s obtained according to the procedure
destrmdeny 1merdz@yl byeneatt i agid-bitly| hvdnet hoxyrPttkate.
pht hal azi n-1-one with phosphoryl chloride. LC Ms: M+
—IQ-HEL (=Rt2&3°7C10‘4¢f¢¢1L|¢Es§P62)1H NVR 6 in ppm (DVBO d
2§ g% 1.35-1.50 (m 2H);
5117@”158 f(m= ?@7 (§t24=§ o] @mnutm 4. 04 (s 3H) ;
%1ﬁ%9 (dd, J1 32 =
2 R fH)ln Qp@l PHISOJd—% H2 4Pp)(s 18437, é Tos 3, T3 s
th a h
U:%%yiqpl erla}é1 #I!p])h‘{)nglzeﬂ ‘%Bafﬁl’ne:gH)T’h §-63 (4, J

dgg?%g%dlﬁogtﬁw%y rg;“gtr:jln%ghtlgu’t hf“io Ojﬁforo (7s

mafthoxypht hal azi ne wi th 4-ani no- I-(naphthalen 2 15
yl met hyl ) pi peri di ne. Exanple 28: (conpound 71)

10
26.3. 1—Chloro—7-methoxy-4—(4-methylpheny1)phthaiazine
This ccmpound is obtained according to the procedure
described in 1.3, by reacting 7-methoxy-4-(4-
methylphenyl)-2H-phthalazin-1-one with phosphoryl

15 chloride.
m.p. = 183°C (Mettler FP62)
LC/MS: MH' = 285 (Rt = 7.76 minutes)
'H NMR 8 in ppm (DMSO d 6): 2.46 (s, 3H): 4.06 (s, 3H);
7.43 (d, J = 8.5 Hz, 2H); 7.58~7.63 {(m, 3H); 7.70 (dd,

20 J; = 9 Hz, J; = 2.5 Hz, 1H); 7.97 (d, J = 9 Hz, 1H).

26.4. 7-Methoxy-4- (4-methylphenyl)-N-[l- (naphthalen-2-

ylmethyl)piperidin-4-yl]lphthalazin~l-amine

This compound is obtained according to the procedure
25 described in 1.4. by reacting l-chloro-7-methoxy-4-(4-

methylphenyl)phthalazine with 4-amino-1-(naphthalen~2-

vimethyl)piperidine,




4- Cycl opropyl net hyl - 7- met hoxy- N-[ 1- ( napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-|1 -am ne 28. 1.

2- (2-cycl opropyl acetyl ) -5-met hoxybenzoic acid 20 This
compound i s synthesized according to the nethod
described in 3.2. by reactingg-bronp-5-nethoxybenzoic
acid pretreated with n-butyllithiumwth

2-cycl opropyl - N-met hoxy- N-net hyl acetanmide. It is used
in crude form in the follow ng reaction. 25 28. 2.

4- Cycl opropyl net hyl - 7- met hoxy- 2H pht hal azi n-1- one 78

Tm;&n@mmmmd qésonqmlmdleemaccordl ng to the procedure
déscribed tn 1.2. by reacting unpurified 2-(2-

C i Baptyelpyl -aeeih o Xy - -NEL -h(magitettvadien-s2+ d Wi th
hydrazine hydrate. 5 1HNVR S in ppm (DVSO d 6):
0. ¥23neat IRl ) (piypet)dind- 4 X Ehgpz i)l -amides 1. 13 (m
1H); 2.83 (d, J = 6.7 Hz, 2H); 3.96 (s, 3H); 7.52
5(dd J, =8.7 Hz, J2 =2.7 Hz, 1H); 7.68 (d, J = 2.7
7.99 (d, J = 8.7 Hz, 1m 12. 4143, 1H, NH).
1@7281 3. PO ?c REANRFHARAR wrc Aci

rret hox ht hal azi ne Thi ound is tal ned accor n
yffﬂn@v&émff S R Tud A Seenr By c ity Rethod

Cl 3 eﬁﬁ %l ;ﬁ?}’ d:‘leSac J.tnhgoxél brl_cla- ohtg1 eaczhoxybenzo;Lc

ac1d pretreated with n-butyllithium with butyl-N-

10 methoxy-N-methylcarboxamide. It is used in crude form

in the following reaction.

27.2. 4-Butyl-7-methoxy-2H-phthalazin-l-one

This compound is cbtained according to the procedure
15 described in 1.2. by reacting unpurified 5-methoxy-2-

pentanoylbenzoic acid with hydrazine hydrate.

m.p. = 175°C (Mettler FP62)

LC/MS: MH* = 233 (Rt = 7.75 minutes)

'H NMR & in ppm (DMSO d 6): 0.92 (t, J = 7.3 Hz, 3H):
20 1.32-1.47 (m, 2H); 1.59-1.72 {(m, 2H); 2.85-2.92 (m,

2H); 3.94 (s, 3H); 7.49% (dd, J; = 9 Hz, J, = 2.7 Hz,

1H); 7.66 (d, J = 2.7 Hz, 1H); 7.83 (d, J = 9 Hz, 1H);

12.37 (s, 1H, NH).

25 27.3, 4—Butyl—1—chloro—7—methoxyphthalazipe




LCO MS: MH = 249 (Rt = 6.91 mnutes) 28. 4.
4- Cycl opr opyl net hyl - 7- met hoxy- N-[ 1- ( napht hal en-
2-yl met hyl ) pi peri di n-4-yl ] phthal azin-1-amne 20 This
conmpound i s obtained according to the procedure
described in 1.4. by reacting-l-chloro-4-
cycl opr opyl net hyl - 7- met hoxypht hal azi ne with 4-an1no-|-
(naphthalen 2-yl met hyl ) pi peridine. LCO M. M# = 453
%&?paﬁﬁwtﬁ)o@&%d\mﬁ%&f&h “E&Q\ﬁé);siréaedure

O 23 0.26 (m 2H); 0.4 1.08-1.16 (m
1Hgsdrf8ed . 80 {m. Zé-j},re?a@&n@ ﬁﬂoﬁﬁglélﬂme%&z@yim@—
(m 2H) ; 2.95 (d, J = Hz,” 79 2 3.74 (s, 2H
3.3 Hesl & B < 1 dorld - 12D }_:(Hbslﬂl'hbﬁyl GBBofiHe) = 7
Hz, 1H, NH); 7.42-7.58 (m 4H) ; 7.73 (d, J = 2.5 Hz,
1HG/ME 8T, $4 260 (&) = 9.0 dnpukes)9 Hz, 1H). 5
Eﬁanple 29: (conpound 82)

('MNPI[Ruér@phEpyll Yomsgetdhéxy- & P4- (bapHt Haﬁeﬁ Elz, 3H) ;
yl met hyl) |per|d|n 4 ﬁ%fhthala2|n | -am ne
AT b ) L 1 Hobormoi & i B 2 Tidds (m,

G Bt tf’ns%”tzahﬂeli'yz?&iff’q‘iéd'@”%r%ﬁ%t@zewﬁhgi%&&o .

ﬁé@ﬂog;ekiﬁgbﬁgTb h aﬁ?gg£¥iilt§ gg;g&?ﬁ grL o %grﬁ??h
the followi ng reaction. 15
10 27.4. 4-Butyl-7-methoxy-N-[1-(naphthalen-2-
ylmethyl)piperidin-4-yl]lphthalazin-l-amine
This compound is obtained according to the procedure
described in 1.4. by reacting 4-butyl-l-chlorc-7-
methexyphthalazine with 4-amino-1-(naphthalen-2-
15 ylmethyl)piperidine.

Example 28: (compound 71)

4-Cyclepropylmethyl-7-methoxy-N-[1l- (naphthalen-2-

yvimethyl)piperidin-4-yl]phthalazin-l-amine

28.1. 2~ (2-cyclopropylacetyl) -5-methoxybenzoic acid
20 This compound is synthesized according to the method

described in 3.2. by reacting 2-bromo-5-methoxybenzoic

acid pretreated with n-butyllithium with 2-cyclopropyl-

N-methoxy-N-methylacetamide. It is used in crude form

in the following reaction.

25

28.2. 4-Cyclopropylmethyl-7-methoxy-2H-phthalazin-1-




29.2. 4-(4-Fluorophenyl)-7-nmethoxy-2H pht hal azi n-1-one
Thi s conmpound is obtained according to the procedure
described in 1.2. by reacting unpurified 2-(4-

fl uorobenzoyl ) - 5- net hoxybenzoi ¢ acid with hydrazi ne 20
hydrate. mp. = 256C (Mettler,4P62) LOM: M+ = 271
(Rt =6.51 mnutes) IHNMR S in ppm (DMSO d 6): 3.97
(s 3H); 7.35-7.43 (m 2H), 7.48 (dd, J1 =9 Hz, J2 =

FE, 1F6c§$%?%%?§%? %ﬁgélégﬁ(ﬁ&céfalng 74 {8k ﬂrocéﬁ&fe

1-ddd oF o (Hn f1 Uor aphenyd o« ilmg et hexypledagagpne This

compound i s obtained according to the procedure
deseridecbpyl do ek y by~ 3-enet h vy e Ao £ ¢ uos opheyh ) nvdrdzine

met hoxy- 2H pht hal azi n-1-one w th phosphoryl chlori de.
liﬂyﬂiaﬂw++ =289 (Rt = 8.58 mnutes) 1H NVMR 8 in ppm
QNBO d 6): 4.06 (s, 3H); 7.42-7.51 (m 2H), 7.60 (d,
2 PMB ﬁzlnlpwm 7DH807d86) ¢mP.3B)0. 2895m,(éﬁ J 8.96-0.52
Hz, 1
4- Q}Uor dlpfﬂechyll )-37- Wt hidky- N {813 (thphi halt’en"ﬂ sz, 2H) ;
yl y eridjn-4- pht hal azi_n-1 - am ne
&gg%ﬂ ég Iﬁbtalﬁ%ﬁ ég%oﬁalﬁg 8-d ke 5%oteau7eﬁzr 1H):
4-
fl uorop@g ﬂn) r?e?%%d %ﬁt’hgﬁga% @ ‘fh éé m]}ﬁ% |LH) 7
(q@g@ﬁhql jgiyhﬂﬁthyl)plperldlne.
10
28.3. 1-Chloro-4-cyclopropylmethyl-7-
methoxyphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 4-cyclopropylmethyl-7-
15 methoxy-2H-phthalazin-1-one with phosphoryl chloride.

LC/MS: MH™ = 249 (Rt = 6.91 minutes)

28.4. 4-Cyclopropylmethyl-7-methoxy-N-[1l-(naphthalen-
2-ylmethyl)piperidin~4-yl]lphthalazin~-l-amine

20 This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-4-
cyclopropylmethyl-7-methoxyphthalazine with 4-amino-1-
(naphthalen-2-ylmethyl)piperidine,
LC/MS: MH® = 453 (Rt = 5.45 minutes)

25 'H NMR § in ppm (DMSO d 6): 0.23-0.26 (m, 2H); 0.43-0.47
(m, 2H); 1.08-1.16 (m, 1H); 1.60-1.80 (m, 2H):; 2.03-
2.30 (m, 4H); 2.90-3.0 (m, 2H); 2.95 (d, J = 6.6 Hz,



Exanpl e 30: (conpound 88)

7- Met hoxy- 4- (4- met hoxynet hyl phenyl ) - N-[ 1- ( napht hal en- 2
- yl net hyl) pi peridi n-4-yl ] phthal azi n-1-am ne 20 30. 1.
5- met hoxy- 2- (4- met hoxynet hyl benzoyl ) benzoic acid This
conmpound i s synthesized accorgéng to the nethod
described in 3.2. by reacting 2-brono-5-nethoxybenzoic
acid pretreated with n-butyllithiumw th N nethoxy-4-

me2IOXYBET iy s N-2) hys beazasg) dex) The, psoduzs is, 2bH) ;
crystallized fromdiisopropyl ether. LCOM: MH = 301
(RE.88 6(60 isaulesy, B4, NH NVR &+h. ppmPMED d 7.73 (d,
6):3.32 (s, 3H); 3.89 (s, 3H); 4.49 (s, 2H); 7.26
(d8,=JA. = Bz 5 Hi); JD. 8321 B9z ({mAHH) ; 78403 7(db {n¥ 9 Hz,
4&; 7.63 (d, J = 8.2 Hz, 2H); 13.1 (s, 1H COOH). 5
B) - 7- Met hoxy- 4- (4- met hoxynet hyl phenyl) - 2H
pht hal azi n-1-one This conpound i s obtained according
5to the procedure described in 1.2. by reacting

5- th (4 10 nethﬁﬁgfthylbenzoyl)benzoic acid

= 201C (Mettler FP62)

B Aot AR
(2?hﬁe?'i'@’zf’%&%r?ﬂﬁl;ﬁ%ﬁﬁaz’uN 459 _4#ine 1H) ; 7 74

29.1. 2-{4-fluorobenzoyl) -5-methoxybenzoic acid

10 This compound is synthesized according to the method
described in 3.2. by reacting 2-bromec-5-methoxybenzoic
acid pretreated with n-butyllithium with 4-fluoro-N-
methoxy-N-methylbenzamide. It is used in crude form in
the following reaction.

15
29.2. 4-(4-Fluorophenyl) -7-methoxy-2H-phthalazin-1l-one
This compcund is obtained according to the procedure
described in 1.2. by reacting unpurified 2-(4-
fluorobenzoyl)-5-methoxybenzoic acid with hydrazine

20 hydrate.
m.p. = 256°C (Mettler FP62)
LC/MS: MH™ = 271 (Rt = 6.51 minutes)
'H NMR & in ppm (DMSO 4 6): 3.97 (s, 3H); 7.35-7.43 (m,
2H), 7.48 (dd, J1 = 9 Hz, J; = 2.7 Hz, 1H); 7.59-7.67

25 (m, 3H); 7.74 (d, T = 2.7 Hz, 1H); 12.80 (s, 1H, NH).




30. 3. 1-Chl oro-7-net hoxy- 4- (4-
met hoxynet hyl phenyl ) pht hal azi ne 20 Thi s conpound is
obt ai ned according to the procedure described in 1.3.
by reacting 7-nethoxy-4-(4-
met hoxynet hyl phenyl )~ 2H- pht hag@zi n-1-one with
phosphoryl chloride. LG M. M+ = 315 (Rt = 8. 26
mnutes) 25 1IHNVR 8 in ppm (DMSO d 6): 3.38 (s, 3H);
4.96.4s, 314)ch1<4r§-644§4 Eﬂlorg ﬁéngﬁ) -9-= 8.4 Hz, 2H);
7,62 (d. 7.68-7.74 (m 3H): 7.97 (d.
.]meﬁhéiypﬂiﬁaléihnén thls reactlon t he predom nant
product 1s 1-chloro-
4- ﬂ(lﬂxs:t‘cbmmtﬁﬁcﬂ]yi@i‘myén)ﬁéd @&dﬁl@ﬁ(&m@ htad azh @ eprot&hhie
319 (Rt 9.06 mnutes) dichloro 5 1HNWVR 6 in
ppin%@NB@di B): 1430633( sregt)ing. DO({sfl@bhophdnpll) {Us
J =27 H, 1H); 7.71-7.75 (m 5H); 7.95 (d, J =9
SFEneqngxyfﬁﬂiphthalaZLn l-cne with pheosphoryl chloride.
7- Net hoxy- 4- (4- nethoxynethylphenyl) N—[l 10
(ﬁ&p’fﬂ%ﬂl% z }QIBI%t WA FpiSperd diipcuw-a®)] pht hal azi n-i -

clﬁlaﬂ 2" 1 BBR BEUSPnaT 63+ By OPeder ng 9-45?7-51 (m,
dg;me ;Hfheny'[%p ‘:fr{iﬁ’az]r]??e w180 2088 nfRa 3 7

(n htpal ep- yI1 t hyl ) pi peridine. Exanple 31:

(c(gprfpound £

10 4-[(4- d|ethylan1nonethy|)pheny|] 7- met hoxy- N-[ 1-

(napht hal en- 2-yl net hyl ) pi peri di n-4-yl ] pht hal azi n-1 -
29.4. 4-(4-Fluorophenyl)-7-methoxy-N-[l-{naphthalen-2-
ylmethyl)piperidin-4-yl]lphthalazin-l-amine
This compound is obtained according to the procedure
described in 1.4. by reacting l-chlcro-4-(4-

15 flucrophenyl)-7-methoxyphthalazine with 4-amino-1-
(naphthalen-2-ylmethyl)piperidine.

Example 30: (compound 88)

7-Methoxy~-4- (4-methoxymethylphenyl) -N-[1- (naphthalen-2-
ylmethyl)piperidin-4-yl]phthalazin-l-amine

20 30.l1. 5-methoxy-2-(4-methoxymethylbenzoyl)benzoic acid
This compound i1s synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with N-methoxy-4-
methoxymethyl-N-methylbenzamide. The product is

25 crystallized from diisopropyl ether.

LC/MS: MH® = 301 (Rt = 6.60 minutes)



20 am ne trihydrochl oride 31. 1.

1- Chl or o- 4- (4-di et hyl am nonet hyl phenyl ) - 7-

nmet hoxypht hal azi ne 280 ng (2 mol ) of potassi um
carbonate and 0.3 nL of diethylamne are added to a
solution of 319 ng (1 nmmol) &p of

1-chl oro-4- (4-chl or onet hyl phenyl ) -7 net hoxypht hal azi ne
(synthesized in 30.3) in 3 nL of ethanol. The m xture

| s tME 8d iat p8aC (RscA dheyrs., 383 (sThewt:hanals i, 3H);

evaporated off "and the residue is taken up in water

angl, £xt ractzgh w1 heeli cdd or oret lree . Hzlher, er gasi gz, 1H);

extracts are washed with brine, dried over anhydrous

sotidim B4 F atre, adudl) £ hencRvapor ateds uhdez, S2¥edutedl (s,

pressure. The residue obtained is purified by

c hrlomeR@eft aphy on a colum of silica gel (solvent:

95/5 to 85/15 (v/v) dichloronethane/ methanol). 287 ng
Sof product are obtained (80%yield). LG MS: M+ = 356

= 5.38 mnutes) 10 31.2.

33021 oc FSTROBIA T TR Tvme Ty HAgR ) 125-
(AR o 2t 1) 1 per i - 1 pht bl azi -1
g Qb Pracedul e, 45-888614 68 Lk Yo focBlure
S appoote ] g dad i hosya el sl g it -
10 U B Qatd 191y 108l o Pbii et @fd &g th sal i rad ide a
hydrate.
m.p. = 201°C (Mettler FP62)
LC/MS: MH' = 297 (Rt = 6.54 minutes)
'H NMR & in ppm (DMSO d 6): 3.36 (s, 3H); 3.96 (s, 3H);
15 4.52 (s, 2H); 7.45-7.58 (m, S5H); 7.64 (d, J = 9 Hz,

1H); 7.74 (d, J = 2.7 Hz, 1H); 12.78 (s, 1H, NH}.

30.3. 1l1-Chloro-7-methoxy-4-(4-
methoxymethylphenyl)phthalazine

20 This compound is cbtained according to the procedure
described in 1.3. by reacting 7-methcoxy-4-(4-
methoxymetﬁylphenyl)—2H>phthalazin—1-one with
phosphoryl chloride.
LC/MS: MH® = 315 (Rt = 8.26 minutes)

25 'H NMR § in ppm (DMSO d 6): 3.38 (s, 3H): 4.06 (s, 3H);
4.56 (s, 2H); 7.36 (d, § = 8.4 Hz, 2H); 7.62 (d, J =

2.7 Hz, 1H); 7.68-7.74 (m, 3H); 7.97 (d, J = 9 Hz, 1lH).



10

i5

20

25

sol ution of hydrogen chloride in diethyl ether, 20
concentration and then crystallization. Exanple 32:
(conpound 95) 7- Met hoxy-4-net hyl -N-[I|-(napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne 25 32. 1.
2-acetyl - 5- met hoxybenzoi c acigh This conpound is

synt hesi zed according to the nethod described in 3.2.
by reacting 2-brono-5-net hoxybenzoic 84 acid

pretreated with n-butyllithiumw th N nethoxy-N

nmet hyl acetam de. It is used in crude formin the

faln ovhig reaction, théZredominant product is l-chloro-
7- Met hoxy- 4- net hyl - 2H pht hal azi n-1-one Thi s conpound

i $4-obt-at ol ereeth wii ploe i vl ¥ +e-s teecyslec halbseinded in
1.2. by reacting unpurified 2-acetyl-5- nethoxybenzoic
adi®/ M@ t Iy dr @iﬁne(ﬂtydﬂr @t €6 miputes202Cohivettd er

FR62) 10 LC/ MS: NH+ = SRt = 5.73 mnutes) 1H NWVR 5

i nf p%ﬂﬁlﬁ( BVED EPB) | DMSQod(§ 3|4|),063.(96 BY) i3H)} 90 Ts522H) ;

( Jl = 8.8 L AH); 7.66 (d, J = 2.7
d7d Oy ¢ '7.%'90 %,7 Fz 81.1'@ r'Hz7,-713H)H"2-7152. gy () A - ONHd, T
15 %; , | or o- 7- met hoxy- 4- met hyl pht hal azi ne Thi s
conpouﬁﬁ obt ai ned according to the procedure

described in 1.3. by reacting 7-nethoxy-4-nethyl -
pht hal azi n-1-one wi th phosphoryl chl ori de.

30.4. 7-Methoxy-4-(4-methoxymethylphenyl)-N-[1-
(naphthalen-2-ylmethyl)piperidin-4-yl]phthalazin-1-
amine

This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-7-methoxy-4- (4-
methoxymethylphenyl)phthalazine with 4-amino-1-

(naphthalen-2-ylmethyl)piperidine.

Example 31: (compound 105)

4-[(4-diethylaminomethyl)phenyl] -7-methoxy-N-[1-
(naphthalen-2-ylmethyl)piperidin-4-yllphthalazin-1-
anmine trihydrochloride

31.1. 1-Chloro-4-(4-diethylaminomethylphenyl)-"7-
methoxyphthalazine

280 mg (2 mmol) of potassium carbonate and 0.3 mlL of
diethylamine are added to a solution of 319 mg (1 mmol)
of 1l-chlorec-4-(4-chloromethylphenyl)-7-
methoxyphthalazine (synthesized in 30.3) in 3 mL of

ethanol. The mixture is stirred at 85°C for 4 hours.



20 L Ms: MH = 209 (Rt = 6.26 mnutes) 1HNWR 6 in
ppm (DMSO d 6): 2.92 (s, 3H); 4.06 (s, 3H); 7.54 (d,
J =25 Hz, 1H; 7.77 (dd, J1 = 9.2 Hz, J2 = 2.5 Hz,
1H); 8.31 (d, J = 9.2 Hz, 1H. 85 32.4.
7- Met hoxy- 4- et hyl - N-[ 1- (naphg hal en- 2-
yl met hyl ) pi peri di n-4-yl ] phthal azin-I-amne This
compound i s obtained according to the procedure
deBles | dellahdl 11 4. e byps cactdngr i- ghliotRe 7r88iboxyid baken
met hyl pht hal azi ne with 4-am no-1I - (napht hal en-2-yl -
nmethyln waperiahdeexExaopée 83th (dbapbundmdThane. The
4- (2, 5-di met hoxyphenyl ) - 7- net hoxy- N-[ 1- ( napht hal en- 2-
1yt hyeypipetr s dine wyshopdt watazbnihe andinged over
di hydrochl ori de 33. 1.
2- 3 Blep wet Foxiwenzelf It 8- and hokgben¥aper aced UMTHES
co und_ i s synthesi zed according to. the nethod.

5 dESTHIHRA PR SSUre pyTh ekt s HeUe- B bbbl sd et hoxybEhedi BY
15 acid pretreated with n-butyllithiumwth
2 R AR TR St hory LRt byt boHCArFab (FRLYgRE: 95/

(T Fob)? DO RO BN el 2 Tl o5
G AL IRABIRS GioRe0 o 3 375 C
égf%ﬂ.?s: 3%&!’%: 8529 (@ = 55 3B duildtely): 12.96 (s, 1H
10 4- (2, 5- D net hoxyphenyl ) - 7- met hoxy- 2H pht hal azi n-
31.2. 4-(4-diethylaminomethylphenyl)-7-methoxy-N-[1-
(naphthalen-2-ylmethyl)piperidin-4~yl]lphthalazin-1-
amine trihydrochloride
This compound is obtained according to the procedure
15 described in 1.4. by reacting l-chloro-4-(4-
diethylaminomethylphenyl)-7-methoxyphthalazine with 4-
amino-1-(naphthalen-2-ylmethyl)piperidine. The
trihydrochlcride is obtained after treatment with a

solution of hydrocgen chloride in diethyl ether,

20 concentration and then crystallization.

Example 32: (compound 95)

7-Methoxy-4-methyl-N-[1- (naphthalen-2-
ylmethyl)piperidin-4-yl]lphthalazin-l-amine

25 32.1, 2-acetyl-5-methoxybenzoic acid
This compound is synthesized according to the method

described in 3.2. by reacting 2-bromo-5-methoxybenzoic




25 1-one 86 This conpound i.s obtained according to
the procedure described in 1.2. by reacting
2-(2,5-di met hoxybenzoyl ) - 5-met hoxybenzoic acid with
hydrazi ne hydrate. mp. = 208C (Mettler FP62) 5 LC/ M5
= 313 (R = 7.42 mnutes)s4dH NVR S in ppm (DVSO d
6): 3.62 (s, 3H); 3.74 (s, 3H; 3.94 (s, 3H; 6.91
(d, J =3 Hz, 1H); 7.05-7.15 (m 2H); 7.22 (d, J =9
Hza cild) preat Ada{ &ldl, widh s oyl I2t Fi uR. with, Nt hdx 67 N-
(d, J = 2.7 Hz, 1H); 12.67 (s, 1H, 10 NH). 33.3.
1-r@@ht by badle {@nSdeli nBt hoxypdeadyl) - Jrudet hoxy pim hehazi ne
Thi s conmpound is obtained according to the procedure
15f@3e%@dr?IBEdr¢¢ptll® by reacting
4- (2, 5-di met hoxyphenyl )- 7- rret hoxy 2H pht hal azi n-1| - one
vvi th phosphoryl chl ori de. = 140C (Mettler FP62)

o ol B %&%M g PN
3%% i %@R?H“dzkb% P Aot e BYceqyre
Hesiit 51 S O ORI (I pee gL, 25
a'}ﬂé}ﬁq&{ﬁéﬁi{%@ yd 08 Bifn hydrazine hydrate.

m.p. = 202°C (Mettler FP€2)

10 LC/MS: MH"™ = 191 (Rt = 5.73 minutes)
'H NMR & in ppm (DMSO d 6): 2.50 (s, 3H); 3.96 (s, 3H);
7,52 (dd, J, = 8.8 Hz, J; = 2.7 Hz, 1H); 7.66 (d, J =
2.7 Hz, 1H}; 7.90 (d, J = 8.8 Hz, 1H); 12.35 (s, 1lH,
NH) .

15
32.3. 1-Chloro-7-methoxy-4-methylphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4-methyl-2H-
phthalazin-1-one with phosphoryl chloride.

20 LC/MS: MH' = 209 (Rt = 6.26 minutes)
'H NMR 8 in ppm (DMSO d 6): 2.92 (s, 3H); 4.06 (s, 3H):
7.54 (d, J = 2.5 Hz, 1H); 7.77 (dd, J; = 9.2 Hz, J; =

2.5 Hz, 1H); 8.31 (d, J§ = 9.2 Hz, 1H).




5

Thi s conmpound is obtained according to the procedure
described in 1.4. by reacting 1-chloro-4-(2, 5-

di met hoxyphenyl ) - 7- met hoxypht hal azi ne with 4-am no-| -
(napht hal en- 2-yl net hyl ) pi peri di ne. The di hydrochl ori de
5 is obtained after treatnentgsith a solution of
hydrogen chloride in diethyl ether. Exanple 34:
(conpound 102)

4-32, &: di MpLNEXNEREAY Fhe YhPELROXY~ bhiph tRaDER bal.-en- 2-
10 yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne

di ks cieynl ppi perBdid-4-yl]lphthalazin-l-amine

2- (2, 4-di met hoxybenzoyl ) - 5- net hoxybenzoic acid This

c Ghipba ntemposydt hesolzeaimed ozdtogdingt be ke hpdocedure
described in 3.2. by reacting 2-bronp-5-nmethoxybenzoic
1522 et feal et WY hrerotiyg| Ltehlorof ¥ tmethoxy-4-
2, 4- di met hoxy- N-met hoxy- N-net hyl benzanmide. It is used
i MerhigePt ohad a7 e nel ) 4 oaikiel T batk Rt haken-2-y1-
4- (2,.4-Di net hoxyphenyl ) - 7- met hoxy- 2H- pht hal azi n- 20
]:éﬁﬁpﬁ%ﬁQQQﬁﬁﬁﬁih%'is obt ai ned according to the
procedure described in 1.2. by reacting

2- (2, 4-di met hoxybenzoyl ) - 5-nmet hoxybenzoic acid with

h dr = 256C (Mettler FF62) 25
LW' S%&?%égrgdﬂ% mnutes) 1HNVR S in ppm

6 b oo el Taibony 0 - it i gida-

10 ( Rlrdfhy 1) fpel £8i d -~y ph tida Bdz {15+ 1 Jdthine

15

20

dihydrochloride

33.1. 2-(2,5-dimethoxybenzoyl) -5-methoxybenzoic acid
This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with 2, 5-dimethoxy-
N-methoxy-N-methylbenzamide. It is crystallized from
diisopropyl ether.

m.p. = 122°C (Mettler FP62)

LC/MS: MNa™ = 339 (Rt = 7.40 minutes)

'H NMR & in ppm (DMSO d 6): 3.50 (s, 3H); 3.73 (s, 3H);:
3.86 (s, 3H); 7.02-7.14 {(m, 4H); 7.22 (d, J = 2.4 Hz,

1H): 7.29 (d, J = 8.4 Hz, 1H); 12.%6 (s, 1H, COOH).

33.2. 4-(2,5-Dimethoxyphenyl) -7-methoxy-2H-phthalazin-



NH) . 34.3. 1-Chloro-4-(2,4-di net hoxyphenyl)-7- 5

nmet hoxypht hal azi ne This conpound i s obtai ned accordi ng
to the procedure described in 1.3. by reacting

4- (2, 4-di met hoxyphenyl ) - 7-net hoxy-2H pht hal azi n-1-one
wi t h phosphoryl chloride. mgg = 177C (Mettler FP62)
10 LOMs: MH#=331 (Rt = 8.31 mnutes) NVMR 1H 6 in ppm
(DVMSO d 6) : 3.68 (s, 3H) ; 3.89 (s, 3H); 4.05 (s,
SHhisbedbpddtld Jd sbBadnéB, addoEd2n§ tR, tAE préc88ure
(d, J = 2.5 Hz, 1H); 7.35 (d, J = 8.3 Hz, 1H);

7. &dsdrBdedmin3H) 2. 15y 3dedcting 2-(2,5-dimethoxybenzoyl) -
4- (2, 4- di met hoxyphenyl ) - 7- net hoxy- N-[ 1-

( Naphe hadeyb@n e et dyld pipeni bydrdz yhg phyfiskazi n-| -

am ne di hydrochl oride This conpound is obtained

adt® dingElD ¢ heMprokedur®6220 described in 1.4. by
reacting 1-chloro-4-(2, 4-

5 di et Yox ke my 13137 - (Rt Froxby (i FEITRSR wi th 4- ani no- i -

l.en- 2-yl methyl) pi peri di ne. The _dih hl or i
(nepi el 2o sy ) e The vt il or s,
gﬁf%’%gﬂ%%ﬁd)o;rlb ;591 ngiethylyether 25 89, Exampl e
4-A:3, 5- dj s h nyd Yo 7- - hih 2
ylz(rr@t'hy:jj)'?peﬁ%?ﬁn?ﬂy%/??%hmFgg?h% [ g‘?ﬁﬁ'ﬂzﬂ Y2, -
2.7 Hz, 1H); 7.67 (d, J = 2.7 Hz, 1H); 12.67 (s, 1H,

10 NH).

15

20

25

33.3. 1-Chloro-4-(2,5-dimethoxyphenyl) ~7-
methoxyphthalazine

This compound is obtained according to the procedure
described in 1.3. by reacting 4-(2,5-dimethoxyphenyl) -
7-methoxy-Z2H-phthalazin-1l-one with phosphoryl chloride.
m.p. = 140°C (Mettler FP62)

LC/MS: MH' = 331 (Rt = 8.36 minutes)

'H NMR & in ppm (DMSO d 6): 3.61 (s, 3H); 3.77 (s, 3H);:
4.05 (s, 3H); 7.0 (d, § = 2.7 Hz, 1H); 7.13-7.21 (m,
Z2H}Y; 7.55-7.59 (m, 2H); 7.65 (dd, Jy = 9 Hz, J, = 2.7

Hz, 1H).

33.4. 4-(2,5-dimethoxyphenyl)-7-methoxy-N-[1-
(naphthalen-2-ylmethyl)piperidin-4-yl]phthalazin-1-

amine dihydrochleoride



di hydrochl oride 5 35.1.

2- (3, 5-di net hoxybenzoyl ) - 5- met hoxybenzoic acid This
compound i s synthesized according to the nethod
described in 3.2. by reacting 2-brono-5-nethoxybenzoic
acid pretreated with n- butyII% hi um wi t h

3, 5-di met hoxy- N-net hoxy- N ylbenzanide It IS
crystallized from 10 diisopropyl ether. = 171C

s e L
6. cﬁs&@e%é‘%n 31%4(%@%%9&1&%}(2@0#&4:] 2525t

4 dﬁm&%%mypm%étﬂof%ﬂ?@%ylgﬂ@@txfﬁ@’cl@zﬁnamiln@nl?—

Thi s conmpound i's obtai ned according to the procedure

20( eserhdbesh+ - 1l dethyl yeasét N@ine. The dihydrochloride
2- (3, 5-di met hoxybenzoyl ) - 5-met hoxybenzoic acid with

5 hyiy azotreel iydirafteer M peatn@BTGridetd | sl EPES) O/ MEdrogen
M+ = 313 (Rt = 7.74 mnutes) 1HNWR 8 in ppm (DVMSO d
6)chlpidg sin 6HetlsyD7tlsr3H); 25 6.65-6.70 (m 3H);
7.47 (dd, J, = 8.8 Hz, J2 = 2.7 Hz, 1H); 7.68-7.74
(m 2H); 12.74 (s, 1H NH). 90 35.3.

1- Chl oro-4- (3, 5-di net hoxyphenyl ) -7- net hoxypht hal azi ne
lﬁiﬁﬂﬁﬁﬁuﬁé&if??qﬂﬂﬁﬁ Z)ccording to the procedure
de4SC{é bfddzl.ng]eéhoxypq}/eny%cw r}:geéxéxy %thfeznagl'\(gh 9{1 )2-
10 ylmethyl)piperidin-4-yl]lphthalazin-l-amine
dihydrochloride
34.1. 2-(2,4~-dimethoxybenzoyl) -5-methoxybenzoic acid
This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
15 acid pretreated with n-butyllithium with 2,4-dimethoxy-
N-methoxy-N-methylbenzamide. It is used in crude form

in the following reaction.

34.2., 4-(2,4-Dimethoxyphenyl)~7-methoxy-2H-phthalazin-
20 1l-one
This compound is obtained according to the procedure
described in 1.2. by reacting 2-(2,4-dimethoxybenzoyl)-
5-methoxybenzoic acid with hydrazine hydrate.
m.p. = 256°C (Mettler FP62)
25 LC/MS: MH® = 313 (Rt = 7.49 minutes)
"H NMR § in ppm (DMSO d 6): 3.69 (s, 3H); 3.86 (s, 3H);

3.94 (s, 3H); 6.65-6.75 (m, 2H); 7.21-7.26 (m, 2H);



5 7-nmet hoxy- 2H pht hal azi n-1-one w th phosphoryl
chloride. mp. = 189C (Mettler FP62) LCO Ms: M+ = 331
(Rt =8.73 minutes) IHNWMR 6 in ppm (DMSO d 6): 3.84
(s, 6H); 4.07 (s, BFD 6 75 (n1 1H); 6.82 (m 2H)
7.61 (d, J = 2.5 Hz, g 72 (dd, J, =9 Hz, J2
= 2.5 Hz, 1H); 8.02 (d = Hz, 1H). 35. 4.

4- (3, 5- dlnEthoxyphenyI) 7 nEthoxy N-[1-

(ol v Gt B G R0 S LS bingt L obt af et

a rding to the procedure described in 1.4. by
reacting 1-chl oro-4-(3,5-

di met hoxyphenyl ) - 7- met hoxypht hal azi ne with 4-am no-1 -
(napht hal en- 2-yl net hyl ) pi peri di ne. The di hydrochl ori de

2(84 s3 obtBigierbAd 1 £+ (2 | £ IBSMh dkybhényD) 414 on of
hydrogen chl oride |n dlethyl et her. 91 Exanpl e 36:

5 ( cenglotebh€rBlazine
7- met hoxy- 4- N-[ 1- (napht hal en- 2-yl met hyl ) pi peri di n- 4-

y 1T i(2 -quimgoprired hivd )qidit dialead | acdeadimg b hytds qeid oz dubes
36. 1. 5-nethoxy-2-(2-phenyl propi onyl )benzoic acid 5
TM@@@W@ i 3y rivhestaeting cbr B ng-diong Heo sty 1) -
descri bed in 3.2. by reacting 2-brono-5-nethoxybenzoic

ach @%@&ﬁa&%@%h#&ﬁlﬁm%mq Hi kith iRRISNRGEEt h oyl ide.

nmet h hen roplonan1de It is used in crude form
i At e*rc}ﬁ \ﬁlé"erfééﬁ#o‘iv? 4)0

10 LC/MS: MH*=331 (Rt = B8.31 minutes)
NMR ** § in ppm (DMSO d 6) : 3.68 (s, 3H); 3.89 (s, 3H):
4.05 (s, 3H); 6.75 (dd, J, = 8.3 Hz, J; = 2.5 Hz, 1H:
6.80 (d, J = 2.5 Hz, 1H); 7.35 (d, J = 8.3 Hz, 1lH);
7.54-7.64 (m, 3H).

15
34.4. 4-(2,4-dimethoxyphenyl) -7-methoxy-N-[1-
(naphthalen-2-ylmethyl)piperidin-4-yl]phthalazin-1-
amine dihydrochloride
This compound is obtained according to the procedure

20 described in 1.4. by reacting l-chloro-4-(2,4-
dimethoxyphenyl)}-7-methoxyphthalazine with 4-amino-1-
(naphthalen-2-ylmethyl)piperidine. The dihydrochloride
is obtained after treatment with a solution of hydrogen
chloride in diethyl ether.

25



36. 2. 7-Methoxy-4-(2-phenyl ethyl)-2H phthal azi n-1-one
Thi s conmpound is obtained according to the procedure
described in 1.2. by reacting unpurified 5-nethoxy-2-
(2- phenyl propi onyl ) benzoic acid with hydrazi ne
hydrate. 15 mp. = 189C (Metgler FP62) LC/ M5 M+ =
281 (Rt = 6.62 mnutes) 1HNVR' S in ppm (DMSO d 6):
2.98-3.04 (m 2H); 3.16-3.22 (m ZFD 3 94 (s, 3H

gg, J1 = Hz, J2 = 2.7 Hz,
r#éééEg%—éﬂ 2 §Z9é§u£gg¥o 798 5o (d. J =9 H.
1H. i254glﬁéth3§&pﬁtﬂ 1 —NL{l {naphthalen-2-
1- Chloro 7- met hoxy- 4- 5 pheny )ph hal'azi ne This

COpREERly 1 24 8e6- 2C60Y hﬁﬁaiaziH91paﬁ£ﬁéure
descri bed F%QBéS by r:gct?ng 7-met hoxy-4-(2 25

pheityy&ibyh)orttdeht hal azi n-1-one w th phosphoryl
chloride. LCMS: MH+ = 299 (Rt = 8.94 minutes) 92 1H
SNV 81i n pp 3 BAdine thoxPbdzdy1h- 5 AmethhxyBebdoBc68cid
(m 2H); 4.03 (s, 3H); 7.17-7.31 (m 5H); 7.49 (d, J =
2. Bhig, cqmpouﬂdeﬂs(ﬂ@ntbastzedkachzdtnq BoHzhe 1kpthod
8.31 (d J =9 Hz, 4.
7- ﬁ%%%@y@eq N3 %na%ﬁtﬁ%@@ﬁlgg 2-bromo~5-methoxybenzoic
yIneIhyI%§|per|d|n 4-yl]-(2-phenyl -ethyl)pht hal azi n-] -

arft e o ?ﬁﬁﬁ%rWﬂ%hT%léuEBh%b HIm Wbt af negdimethoxy-
aggg{l?d%‘%ﬁ 81}4{-15;5 Ced%%f%,d%r (gesfélckz)regstalf'lzed ¥rom

10[ﬂgﬁg@5§£@%9fﬂg{ﬁg§glne Wi th 4-am no-I| - (naphthal en- 2-

m.p. = 171°C (Mettler FP62)

LC/MS: MH" = 317 (Rt = 7.91 minutes)

'H NMR 8 in ppm (DMSO & 6): 3.76 (s, 6H); 3.89 (s, 3H);:
6.71-6.77 (m, 3H):; 7.25 (dd, J; = 8.5 Hz, J, = 2.5 Hz,

1H); 7.38-7.46 (m, 2H); 13.18 (s, 1H, COCH).

35.2. 4-(3,5-Dimethoxyphenyl)-7-methoxy-2H-phthalazin-
l-one

This compound is obtained according to the procedure
described in 1.2. by reacting 2-(3,5-dimethoxybenzoyl) -
S5-methoxybenzoic acid with hydrazine hydrate.

m.p. = 237°C (Mettler FP62)

LC/MS: MH™ = 313 (Rt = 7.74 minutes)

'H NMR & in ppm (DMSO d 6): 3.81 (s, 6H); 3.97 (s, 3H);
6.65-6.70 (m, 3H); 7.47 (dd, J, = 8.8 Hz, J, = 2.7 Hz,

1H); 7.68-7.74 (m, 2H); 12.74 (s, 1H, NH).




yl met hyl ) pi peri di ne. The di hydrochl oride is obtained
after treatnent with a solution of hydrogen chloride
in diethyl ether. is Exanple 37: (conmpound 106)

7- Fl uor o- 4- (4-f 1l uorophenyl ) - N-[ 1- (napht hal en- 2-

yl met hyl ) pi peridi n-4-yl] phth zin-l-amne 20 37.1.

7- Fl uor o- 4- (4-fl uorophenyl) - 2H pht hal azi n-1 -one This
compound i s obtained according to the procedure

dq§%£%g§g%t %%enzg¥(§:€$ iﬁgtﬁ %%%ﬂé§¥ ﬁydrate

rnﬁbthbgggﬁ%ﬁgﬁgiiﬁé FP62) 25 LO/MS: M+ = 259 (Rt =
7.64 mnutes) 37.2.

113 O @onfpd ht@T Ds dokh¥la e @r apberylnpht hatieg i peoddure

Thi s conmpound is obtained according to the procedure
deses¢hised niA. B. 3 byby esedcnng - £+ U®f -dirfdchoxyphenyl) -
fl uorophenyl) - 2H pht hal azi n-1-one with phosphoryl

5 chl -oné teox - IHPh th A0S { Metdherw FRE )he Py MshToride.
277 (Rt = 7.90 mnutes) 1HNVR 6 in ppm (DVSO d 6):
7m5>7=5215(9nC21-H§{et‘C719718 FE®4) (m 2H); 8.03-8.19 (m
3H) .

%@6% Mﬁ (zr- £13dorGshenyd )73Nﬂ[iim(tﬁ=~§dht hal en-

coﬁpgﬁﬁd 4 o gé:gbgsgc o% htg £ Zln ' 5¢e§up§h's ) i
Gesersbed 1o 4 4 [gaclin A gh oo ot o ,(fH)’

10 7.72 (dd, J, = 9 Hz, J, = 2.5 Hz, 1H); 8.02 (d, J = 5

Hz, 1H).

35.4. 4-(3,5-dimethoxyphenyl) ~7-methoxy-N-[1-
(naphthalen-2-ylmethyl)piperidin-4-yl]phthalazin-1-
15 amine dihydrochloride
This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-4-(3,5-
dimethoxyphenyl)-7-methoxyphthalazine with 4-amino-1-
(naphthalen-2-ylmethyl)piperidine. The dihydrochloride
20 1is obtained after treatment with a solution of hydrocgen

chloride in diethyl ether.




fl uor ophenyl ) pht hal azi ne with 4-am no-| - (napht hal en- 2-
15 yl et hyl ) pi peri di ne. Exanple 38: (conpound 109)

7- met hoxy- N-[ 1- (napht hal en- 2-yl et hyl ) pi peri di n-4-yl] -
4- (pyridin-3-yl)phthalazin-l1-amne trihydrochl oride 20
38.1. 5-nethoxy-2-pyridin-3-ydpenzoic acid This
conpound i s synthesized according to the nethod
described in 3.2. by reacting 2-brono-5-nethoxybenzoic

acg%%férgg; el duta Prbyy | i thium wi th N-nmet hoxy- N

nam de. After precipitation in aqueous 25
phasge etioBF 4-N4 pl 1 oviish a1 dh 12 o1 ROLIRPT) S Yo PG 1 R4 -
bei ge- colf)%‘; ed pgiv\der I's obtai ne? 94tﬁ§f]n )pi.g fJ: 178C
( NEX T+ 62 -piRed) 1 6 €HIND pitha Fa 208~ Fiminéd . &ohydreidiebo rilde
NVR 8 in ppm (DVSO d 6): 3.90 (s, 3H); 7.29 (dd, J, =
9 3€.1J2 Smethdy-2H)2 -phedy IpSbpionyBHenzodd 4eid
1H; 5 8.73-8.77 (m 2H); 13.31 (s, 1H, COOH). 38.2.

5 7-Weitsh oxampeypy ri i syrstlye § £ 244 pht hetdizian-t o onlee  Méii lsod
conpound i s obtai ned according to the procedure .
dERTTHERT nin. D2 by eRATHNS- e FeNg~ DR yognzoic
1%H¥h£enzoic acid with hydrazjne hydrate. mp. = 260C
( 1Koty rBrQRﬂqﬁ§eQA%l§h:Hﬂp%¢ﬁléi?ﬁ¥ﬁprﬁ¥ﬁﬁeﬁbm%Fh?%ﬁT@f

EEIICT YN NOR TN NI SRy
iz'r.?ngo e ]f_ch;lo%li% 8r‘eoa6ct(irgn.1l_|) ; 8.72-8.80 (m 2H);
10
36.2. 7-Methoxy-4-(2-phenylethyl)-2H-phthalazin-l-one
This compound is obtained according to the procedure
described in 1.2. by reacting unpurified S5-methoxy-2-
{2-phenylpreopionyl)benzoic acid with hydrazine hydrate.
15 m.p. = 189°C (Mettler FP62)
LC/MS: MH' = 281 (Rt = 6.62 minutes)
'"H NMR & in ppm (DMSO d 6): 2.98-3.04 (m, 2H); 3.16-3.22
(m, 2H); 3.94 (s, 3H); 7.14-7.30 (m, 5H); 7.48 (dd, 0
= 9 Hz, J, = 2.7 Hz, 1H); 7.66 (d, J = 2.7 Hz, 1H); 7.9%2

20 (d, J =9 Hz, 1H); 12.40 (s, 1H, NH).

36.3. 1-Chloro-7-methoxy-4- (2-phenylethyl)phthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4-(2-

25 phenylethyl)-2H-phthalazin-1l-one with phosphoryl
chloride.

LC/MS: MH* = 299 (Rt = 8.94 minutes)




(s, 1H, NH). 38.3.

1- Chl or o- 7- met hoxy-4- (pyri di n-3-yl ) pht hal azine This
compound i s obtained according to the procedure 20
described in 1.3. by reacting 7-nmethoxy-4-(pyridin-3
yl)-2H pht hal azin-1-one with sphoryl chlorlde

mp. = 180C (Mettler FP62) L MH+ = 272 (Rt = 6.26
m nutes) 1H NVR 8 in ppm (DVSO d 6): 4.08 (s, SFD

7 @llNKIIPJ% (Q pﬂ’qf %gi)sgo_é %‘?0 ?;mlbza) %5H§m,32)ﬂi 3.54-3.60

mat hpmy '\h[cis(ﬂ@phmaleﬂ Zryh et hyh) piperiding (g, g =
yl]-4- (pyrldln 3-vyl phthala2|n-l-an1ne
ri hydapchly j de. &hi sdgonpound irg obt,aknedsageor ding g.31
0 the procedure 5 described in 1. 4. by reacting

chl or o= 70 et hoxwyr 4- (pyridin-3-yl)phthal azine with

4- am no-| - (napht hal en-2- yl net hyl ) pi peri di ne. The
Strihydrochloride is obtained after treatnment with a
solution of hydrogen chloride in isopropyl alcohol.

1B Bdbnpl -éneez@w’(mmuhid-m hthalen-2-

4 (blphe | -4-yl)-7-met hoxy- N-[ 1- (napht hal en- 2-

l;yy\ w%ﬁ#m-ﬂﬂqlplﬁ (Frebanv ) —efhye phthalazin-1-

d|h dr oc OQ%QG 5 39
2- ﬁﬁué%h %ﬁﬁﬁﬁﬁ 5- met hoxybenzoi ¢ aC|d Thls
C QR ncdozrllpsousr}/cp tlhsescgbzteadlnaecc? oa{éjclzonzgdfrgg t he trgae procedure

10 described in 1.4. by reacting l-chloro-7-methoxy-4-(2-

7
4-
t
t
1-

phenylethyl)phthalazine with 4-amino=-1-(naphthalen-2-
ylmethyl)piperidine. The dihydrochloride is obtained
after treatment with a solution of hydrogen chloride in
diethyl ether.

15

Example 37: (compound 106)

7=Fluocro-4-(4-fluorophenyl) -N-[1- (naphthalen-2-

ylmethyl)piperidin-4-yl]phthalazin-l-amine

20 37.1. 7-Fluoro-4-(4-fluorophenyl)-2H-phthalazin-l-one
This compound is obtained according to the procedure
described in 1.2. by reacting 5-fluoro-2-(4-
fluorobenzoyl)benzoic acid with hydrazine hydrate.
m.p. = 206°C (Mettler FP6&2)

25 LC/MS: MH™ = 259 (Rt = 7.64 minutes)

37.2. 1-Chloro-7-flucro-4-{4-fluorophenyl)phthalazine



described in 3.2. by reacting 2-bronop-5-nmethoxybenzoic
acid pretreated with n-butyllithiumw th 4-phenyl -

nmet hoxy- N- met hyl benzami de. 20 mp. = 200C (Mettler
FP62) LC/Ms: MH = 333 (Rt 9.16 mnutes) IHNVR S in
ppm (DMSO d 6): 3.90 (s, 3H) 99 28 (dd, J1 = 8.5 Hz,
J2 = 2.5 Hz, 1H); 7.41-7.54 (m 5H); 7.69-7.82 (m
6H) ; 132(3 1HCOO—I) 25 39. 2.

,4'fﬁ§£W? &g l)s Q@éfﬁé& g&t%@éfﬁ%a%é tﬂqufoggdure

5

10

15

20

25

S ob ai ned accor edur e

n by, e b 1,4 ﬁrbonyl)

5- rret%oxy éénlz%ljg %Clb P&#ﬂ %aélﬁgﬁ] gé/dr%\t é@ LC/ M5
VHi o 23 YL 7= B E‘Plé‘l'é?fﬂ B zkéNNR:}S ﬁ o
d 6): 3.98 ﬁ§ A Eﬁh -7.56 H% f¢66 . 8
8H)r 1 di Bl (s 1H NH) 39 3.
4- (Bi phenyl - 4-yl)-1-chl oro- 7- met hoxypht hal azine Thi s
compour 1%5 ubt fNered. exccP@ENg to the procedure 10
described in 1.3. by reacting 4-(biphenyl-4-yl)-7-
m&GKMQFZHEthﬁéWaZBm-F-Gné&mmﬂmqﬂmwphoryl chl ori de.

% = 177C (thtler FP62) LC MB: = 347 (Rt =
1d D MR Aut BsPPmH (RMROSH & ppﬁh 6@!@@5& ey, 4HQ8 (s/8-7.84
SFP 7 44-7.58 (m_ 15 h&i 63 (d J = 2.5 Hz, 1H);

Ty (@H: P-BFAL 0 3Hh 5 1y 7.79-7.95 (m
6H) ; 8 05 (d, J =9 Hz, 1H).

ThIS conp

37.3. 7-Fluoro-4-{4-fluorophenyl)~-N-[1-(naphthalen~
2-ylmethyl)piperidin-4-yllphthalazin-l-amine

This compound is obtained according to the procedure
described in 1.4. by reacting l-chloro-7-fluoro-4- (4-
fluorophenyl)phthalazine with 4-amino-1-(naphthalen=-2-

ylmethyl)piperidine.

Example 38: (compound 109)

7-methoxy-N-[1l- (naphthalen-2-ylmethyl)piperidin-4-yl]~
4- (pyridin-3-yl)phthalazin-l-amine trihydrochloride
38.1. 5-methoxy-2-pyridin-3-ylbenzoic acid

This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with N-methoxy-N-
methylnicotinamide. After precipitation in aqueous
phase at pH 4, followed by filtration and drying, a

beige-coloured powder is obtained.



39.4. 7-methoxy-4-(4-phenyl phenyl)-N-[1-(naphthal en-
20 2-yl nmet hyl) pi peridi n-4-yl ] pht hal azi n-1 -am ne

di hydrochl ori de This conpound is obtained according to
the procedure described in 1.4. by reacting

4- (bi phenyl -4-yl)-i - chIoro-7gyethoxyphthalazine Wi th
4-am no-| - (napht hal en 25 2-yl net hyl) pi peri di ne. The

di hydrochloride is obtained after treatnent with a

S I 0D hyd | or} in diethyl ether. 97
Seaml o ab? (ZorBetnnEn 5p6eF

4-£3s di et by L phenydy -7-STeidoga 4oy (napht hal en- 2

yl met hyl ) pi peri di n-4-yl 3pht hal azi n-1-"am ne

diyydnactyl an derd ©Msh d 6): 3.90 (s, 3H); 7.29 (dd, J1 =
2- (3, 4-di net hyl benzoyl ) - 5- met hoxybenzoic acid This
codrpoxindyd s= Sy hesi zed ;actorxingd o hesH®t hodb7 (m, 1H);
described in 3.2. by reacting 2-bronp-5-methoxybenzoic

Sacs d?pretteatred Lh h3bdtyléj ¢ hiiuncodh. 3, 4- di et hyl -

N- met hoxy- N- net hyl benzam de. 10 mp. = 173C (Mettler
FP62) LC/MS: M+ = 285 (Rt = 8.37 minutes) 1H NMR S in
ppm (DMBO d 6): 2.24 (s, 3H);_2.28 éﬁ 3H); 3.88 (s,
3H8 - 7 15 Moty 4 iy ridinT31el) 13 -mkgﬁazm-hmlze
4- (3, 4- Di et hyl phenyl ) - 7- met hoxy- 2H pht hal azi n-1- one
Trﬁ(}%lstociﬁﬂﬂmﬂy‘? sl%tf{%i’ﬁﬂerbe%c%?%%ﬂgnq ot ? Hepriveetrfere

dec?ecsrérbi%deé ninl'f.'z .byb§ egec‘atégll%é- -?’rﬁedfflgéxnflf—y;lnpg{gj? -lg—_

10 ylbenzoic acid with hydrazine hydrate.

15

20

25

m.p. = 260°C (K&fler)

LC/MS: MH™ = 254 (Rt = 5.43 minutes)

'H NMR 8 in ppm (DMSO d 6): 3.97 (s, 3H); 7.49 (dd, J;
9 Hz, J; = 2.7 Hz, 1H); 7.59-7.64 (m, 2H); 7.76 (d, J =
2.7 Hz, 1H); 8.02-8.06 (m, 1H); 8.72-8.80 (m, 2H);12.890

(s, 1H, NH).

38.3. 1-Chlore-7-methoxy-4- (pyridin-3-yl)phthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4- (pyridin-3-
yl)-2H-phthalazin-l-one with phosphoryl chloride.

m.p. = 180°C (Mettler FP62)

LC/MS: MH® = 272 (Rt = 6.26 minutes)

'"H NMR & in ppm (DMSO & 6): 4.08 (s, 3H); 7.51-7.76 (m,
3H); 7.96 (d, J = 9 Hz, 1H): 8.15-8.20 (m, 1H); 8.80-

9.0 (m, 2H).



5- met hoxybenzoic acid with hydrazi ne hydrate. 20 m p.

= 241C (Mettler FP62) LC/VMS: M+ = 281 (Rt = 8.54

mnutes) IHNVR S in ppm (DVMSOd 6): 2.32 (s, 3H)

2.33 (s, 3H); 3.97 (s, 3H); 7.26-7.35 (m 3H); 7.47

(dd, J, =9 Hz, JZ =27 Hz,4dH); 7.66 (d, J =9 Hz,

1H; 7.74 (d, J = 25 2.7 Hz,”1H); 12.73 (s, 1H, NH).

98 40.3. 1-Chl oro-4-(3, 4-di met hyl phenyl ) -7-

oxyphi .t Lne This. " / ! nds

{T?$H£'przgg%gfégngsg?iggg|r1%?%ﬁ €€§$gactr%§££5gffgln

4-4 o {@emyldryshehalazin-1-amine

ne{ﬁgﬁg-éﬂﬁi thalaziﬁgl¥%ne wi th phosphoryl chlori de.

M ikyh dbidd er FP62) LO MS: M+ = 299 (Rt = 9.47

mnutes) 1IHNVR 5 in ppm (DVMSO d 6): 2.35 (s, 3H)

2.1836 { scordddund 4 HboHSa 1B ; adeSbdind8cd mhSH)rcdedOre

(d, J =2.5 H, 10 1H ; 7.70 (dd, J1 =9 Hz, J2 =
S52.deddmilddd) ;i7. D& (dhy Jremct@ing, 14dd) ok H-methoxy-4-

4- (3, 4-di met hyl phenyl ) - 7- met hoxy- N-[ 1-

( néar b rer3 22 V) phet eyl 3 i pe rv ol tn - Y=g dpont dral et halgm-2-

am ne di hydrochl oride This conpound is optained ,

actlgrefi iy 1ol advel it edihe LT Py e Hide 418 yptained

reacting 1-chl oro-4-(

3, 4- , , .
didetHy | Py - itth Gyt Hat 4% i e WP A R ide in
napht hal en- 2- vl.net hyl ) pi peri di ne. The di hydrochl ori de
(201 osp%ciﬁygli r?éué/og?nc?]e'rytzga?nent with a sol u%/i on of
10 hydrogen

Example 39: (compound 111)

4- (biphenyl-4-yl) -7-methoxy-N-{1l- (naphthalen-2-
ylmethyl)piperidin-4-yl]lphthalazin-l-amine
dihydrochloride

15 39.1. 2-(biphenyl-4-carbonyl)-5-methoxybenzoic acid
This compound is synthesized acceording to the method
described in 3.2. by reacting 2-bromo-5-methoxybenzoic
acid pretreated with n-butyllithium with 4-phenyl-N-
methoxy-N-methylbenzamide.

20 m.p. = 200°C {(Mettler FP62)
LC/MS: MH' = 333 (Rt = 9.16 minutes)
'H NMR & in ppm (DMSO d 6): 3.90 (s, 3H); 7.28 (dd, J1 =
8.5 Hz, J, = 2.5 Hz, 1H); 7.41-7.54 (m, 5H); 7.69-7.82
(m, 6H); 13.2 (s, 1H, COOH).

25

39.2. 4-(Biphenyl-4-yl)-7-methoxy-2H-phthalazin-l-one




chloride in isopropanol, followd by crystallization

fromethyl acetate. Exanple 41: (conpound 136) 25

7- met hoxy- 4- phenoxynet hyl - N-[ 1- ( napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne

di hydrochloride 99 41.1. 6

5-nethoxy-2-(2-phenoxyacety|)%enzoic acid This

conpound is synthesized according to the nethod
cribed in

At bretmearty e IR M G B MRt
%‘yé %e‘H]eﬂ?Xﬂ/afet P@act qowﬁéhéﬁy?@ﬁcéﬁonyl

¥ormin the f |OMAn act |

ﬁmym&mléﬁmmi% hyaone . This

‘conpound i's obtained according to the procedure 10

degemidediin=1329 Qrtr eact,ing mEni@lRoxy- 2- (2
phenoxyacetyl)ben20|c acid with hydrazi ne hydrate.

m*a. NER192Cn ( peint |(eMSBPA2)K) LCAVBS e 3H2837(RR-%.8691m,
mnutes) iHNVR 5 in ppm (DVMSO d 6): 3.96 (s, 3H)

5.81 (. &dh7.88L5(r6. )7 1k (84 BH);1H, 28i)7. 36 (m

2H); 7.55 (dd, J, =9 Hz, J2 = 2.7 Hz, 1H); 7.68 (d,

J =27 FE 1FD 7.98 (d, J =9 Hz, 1H); 12.69 (s,

i H,_ NH).

1% o- 74 n@ww-ﬁmmmmmﬁwww@ne

corrpound IHSCHJO %Llsnt?g’ accor n to the)gJ;@Pr eeduprreocedure

10 pl}iee OXIylrE%th le-E}OIﬂ]tblﬂlyalraezaI lllrl_gcmﬁie y%lpm£ny%p$orly)

15

20

25

methoxy-2H-phthalazin-l-one with phosphoryl chloride.
m.p. = 177°C (Mettler FP62)

LC/MS: MH' = 347 (Rt = 10.25 minutes)

'H NMR & in ppm (DMSO d 6): 4.08 (s, 3H); 7.44-7.58 (m,
3H), 7.63 (d, J = 2.5 Hz, 1H}); 7.73 (dd, J. = 9 Hz, J:
= 2.5 Hz, 1H); 7.79-7.95 {(m, 6H); 8.05 (d, J = 9 Hz,

1H) .

39.4. 7-methoxy-4- (4-phenylphenyl) -N-[1- (naphthalen-
2-ylmethyl)piperidin-4-yl]phthalazin-l-amine
dihydrochloride

This compound is obtained according to the procedure
described in 1.4. by reacting 4-(biphenyl-4-yl)-1-
chloro-7-methoxyphthalazine with 4-amino-1-(naphthalen-
2-ylmethyl)piperidine. The dihydrochloride is obtained
after treatment with a solution of hydrogen chloride in

diethyl ether,
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15

20

25

chloride. L MS: M# = 301 (Rt = 8.90 mnutes) 25 1H
NVR 6 in ppm (DVSO d 6) 4.06 (s, 3H); 5.73 (s, 2H
6.96-7.03 (m 1H); 7.09-7.13 (m 2H); 7.29-7.36 (m
100 2H); 7.58 (d, J = 2.5 Hz, 1H); 7.81 (dd, J1 =9
Hz, J2 = 2.5 Hz, 1H); 8.37 ( J =9 Hz, 1H). 41.4.
7-nethoxy-4-phenoxynethy|-N-[1-(naphtha|en-2- 5

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1 - am ne

L g e secore o e
1 -
4 ﬂ%&ﬂd’fﬁ*ﬂ@ﬁ%& S TR Dt 2

i rf A Nesh eraf B TRy W th a
sol ution o?il’%/gd‘rrlogen -%{g??lde in ldl et hyl ether,

f dilmpbdi cuived al | i zation from diisopropyl etheL
15 Exanpl e 42: (conpound 137) ‘
4,40 di .phew(3 M-{din(ethyiibe 233194 i tho ¥ybeprero kb rachid
yl]-pht hal azi n-1-am ne di hydrochl ori de 42.1.
7-THyicy axopndntt (iraphtttadeeni-Z22d according to the method
yl met hyl ) pi peri di n-4-yl] - 4-phenyl pht hal azi n-1-am ne
20z anbhad érof3 .597 by r(eﬁ@angrlﬂ-)bmmorﬁr@tWquwlc
(naphthalen 2-yl met hyl ) pi peridin-4-yl]-

rdeatiag W-la‘frh e qudoiddtid U w pyrd i imarhyL-
higrochlorlde IS ted at, 210C for 45 m nutes. The

Eﬁt@ﬁ%&\fﬂ}ﬁ‘ﬁhé’ GOEF 1N sodi um hydr oxi de

m.p. = 173°C (Mettler FP62)

LC/MS: MH" = 285 (Rt = 8.37 minutes)

'H NMR & in ppm (DMSO d 6): 2.24 (s, 3H); 2.28 (s, 3H);
3.88 (s, 3H); 7.18-7.55 (m, 6H); 13.07 (s, 1H, COOH).
40.2. 4-(3,4-Dimethylphenyl) -7-methoxy-2H-phthalazin-1-
one

This compcound is obtained according to the procedure
described in 1.2. by reacting 2-(3,4-dimethylbenzoyl)} -
5-methoxybenzoic acid with hydrazine hydrate.

m.p. = 241°C (Mettler FP62)

LC/MS: MH' = 281 (Rt = 8.54 minutes)

'H NMR 8 in ppm (DMSO d 6): 2.32 (s, 3H); 2.33 (s, 3H);
3.97 (s, 3H); 7.26-7.35 (m, 3H); 7.47 (dd, J; = 9 Hz,
J, = 2.7 Hz, 1H); 7.66 (d, J = 9 Hz, 1H); 7.74 (d, J =

2.7 Hz, 1H); 12.73 (s, 1H, NH).



25 solution is then added. A precipitate forns, which

is washed with water and with dichl oronet hane, and

then 101 dried under reduced pressure. 500 ng of a

bei ge- col oured powder are obtained. LC M5 MH# = 461

(Rt = 5.30 mnutes) 1H NWMR 8d'8n ppm (DMSO d 6):

1.64-1.73 (m 2H); 1.90-2.03°5 (m 2H); 2.10-2.22 (m
; 2.85-2.95 (m 2H); 3.66 (s, 2H); 4.10-4.18 (m

2H) ;

1H)y 5. 90-46. AH Y - 6y _2H;

7%0‘-% 24 ciﬂ‘:ll(‘;:?%]a;l ﬁ’g',g 1%%%%26193‘4?5‘]9] 575 (m 9H);

7 o3 nal0 42, 2.

1771 - (%r?‘g%’r%ﬂﬁl?r?lzn-eb met hyl ) pi peri di n-4-yl -

amima] -AbrReMH -ik obtained according to the procedure
trifluoromethanesul f onyl oxypht hal azi n- 6-yl 58 ngy

( Bsormed afn N-. pheny ngd ddiury onethHanesimdaniIpiknyl) -7-
((CF3S02) 2NC6H5) and 15 0.17 nlL of triethylam ne are
ackebenth cixyy -2 I5-qihtth zdre 20fn - Udbharyi(th Ghaaplgrydf chloride.
7- hydr oxy- N-[ 1- ( napht hal en- 2-

yIvet-hyd )28I4o6r | Mat-td-on [EREPhenyl pht hal azin-1-anmine in
6 _nL of dichloronethane. The m xture is stirred at

r d6mMStieM¥er at P8 URBer &rddnmisHtesSdays. It is

hydr ol 20 wi th_aquequs anmonium chlorid ution

i Nﬂéﬁgd%&;Pﬁ%téBM (A& Ehforontenant. - 7 381 Gan 60
PEDG: i art) Sevapordedd diter Dadral prkedire2-4 12

0 tb[%%")"p Ol lod s gpbtai ned, .which is,used as,optaingd g 5 -

15

20

25

e 'fol'I'ow ng ‘25 “r eaCt i 0ON.

S Hz, 1H).

40.4. 4-(3,4~dimethylphenyl) ~7-methoxy-N-[1-
{naphthalen-2~ylmethyl)piperidin-4-yl]phthalazin-1-
amine dihydrochloride

This compound is cbtained according to the procedure
gescribed in 1.4. by reacting l-chloro-4-(3,4-
dimethylphenyl)-7-methoxyphthalazine with 4-amino-1-
(naphthalen—2—ylmethyl)piperidiﬁe. The dihydrochloride
is obtained after treatment with a solution of hydrogen
chloride in isopropanol, followed by crystallization

from ethyl acetate.

Example 41: (compound 136)

7-methoxy-4-phenoxymethyl-N-[1l- (naphthalen-2-
ylmethyl)piperidin-4-yl]lphthalazin-l-amine

dihydrochloride
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102 42.3. 4,7-diphenyl-N-[1-(naphthal en-2-

yl met hyl ) pi peri di n-4-yl]-phthal azi n-1 -am ne

di hydrochloride 0.5 nL of aqueous 2N sodi um car bonat e
solution, 70 ng 5 (0.57 mml) of phenyl boronic acid
and 18 ng of tetrakis palladjgimare added to a
solution of 0.5 mmol of 1-[1I-

(napht hal en- 2-yl net hyl ) pi peri di n- 4-yl - am no] - 4- phenyl -
7-41 4 | vornngd 1 eyt dad @7 ysdaad id Nadki dl

of toluene The m xture s stirtred "at” 100C for 6

how iSs | dbmpldlirf SEPRPETEak 4 UNRe3 WEIes » RPN o 1Y S otk thBd
hydr oxi de solution i's added to the cooled reaction

metHdiRimnd id fe 20 Xdprned s ed 1o eshov 3-hetiystybenzoic
acetate. The organic phase is dried over anhydrous

sediinmdtfrataered fuditre rred amnyd eMapomatveid: unidene trestuceld-
pressure. After 15 purification by colum

c medrhatlogr-aptan (xhe0/e armi 30/ he (pfaduct is used in crude
di chl or omet hane/ net hanol ), 150 ng of product are
ofictimed thy NS 1lM#ing SERQRORE 6. 48 m nutes) 1H NMVR

6 in ppm(DMSOd 6): 1.70-1.90 (m 2H); 2.08-2.30 20

(m 4H); 2.90-3.05 (m 2H); 3.72 (s, 2H); 4.30-4.40

727 57 Tt e g g el one
o S Do Sn A Sl Toh i a%aﬁfé%re
e&ﬂggérf%%dFQ% 1.2. by reacting 5-methoxy-2-(2
phenoxyacetyl)benzoic acid with hydrazine hydrate.
m.p. = 192°C (Mettler FP62)
LC/MS: MH® = 283 (Rt = 7.91 minutes)
H NMR & in ppm (DMSO d 6): 3.96 (s, 3H); 5.31 (s, 2H);
6.96-7.10 (m, 3H); 7.29-7.36 (m, 2H); 7.55 (dd, J; = 9
Hz, J; = 2.7 Hz, 1H); 7.68 (d, J = 2.7 Hz, 1H); 7.98 (d,

J = 9 Hz, 1H); 12.69 (s, 1H, NH).

41.3. l1-Chloro-7-methoxy~4-phenoxymethylphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 7-methoxy-4-
phenoxymethyl-2H-phthalazin-l-one with phesphoryl
chloride.

LC/MS: MH' = 301 (Rt = 8.90 minutes)

'H NMR & in ppm (DMSO d 6): 4.06 (s, 3H); 5.73 (s, 2H);

6.96-7.03 (m, 1H); 7.09-7.13 (m, 2H); 7.29%-7.36 (m,



Exanpl e 43: (conpound 142)
4- (4- met hoxyphenyl ) - 6- net hyl - N-[ 1- ( napht hal en- 2-
yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne 43.1.
2- (4- met hoxybenzoyl ) - 4- net hyl benzoic acid 5 This
conmpound i s synt hesi zed acco&%ing to the nethod
described in 3.2. by reacting E-bronn-4-nethy|benzoic
acid pretreated with n-butyllithiumw th 4-nmethoxy-N
Xy- t hyl - 4- benzam, de. L ed.in ¢rude, farm

Pﬁ?@gb f%ﬁ?%m?%@ éeac?i%ghgiolﬁng?'gf fabl STUAS BB g,
4-442b§8@9xy £nys) 2 6- pgt hyl = 26+ pht hadyazi n-1-one  This
conpound 1's obtained according to the procedure
described in 1.2. by reacting unpurified 2-(4-
nmet hoxybenzoyl ) - 4- net hyl benzoi ¢ acid with hydrazine 15
hydlt a4 . M p7-meQdEy ¢ Mephébx oLy 1 <KVAL - MbpEtRaTen-2-
(Rt = 7.63 mnutes) IHNWR 6 in ppm (DVMSO d 6): 2.33

5 ( ylidthy D) Bipd sididth 4 -y T gittNall@z{m+1 2&dhindg. 48- 7. 55
(m 3H),; 7.70 (d, J =8 20 Hz, 1H); 8.24 (d, J =8
HAilydrog¢iboriode det ect ed) . 43. 3.
1- Chl or o- 4- (4- met hoxyphenyl ) - 6- net hyl pht hal azi ne Thi s
c OtiploR EPTRO WA al et rterdi FECeHline P oblerlupEoCcodure
described in 1.3. by reacting 4-(4-nethoxyphen I%- -
TERESAE IR DIt o rRY ARETHIR BrORbHETy R er el -

LB o M & 2B R S B d O YL 8503 A% _ (naphthalen-2-

10 ylmethyl)piperidine. The dihydrochloride is obtained
after treatment with a solution of hydrogen chloride in
diethyl ether, followed by crystallization from

diisopropyl ether.

15 Example 42: (compound 137)

4,7-diphenyl-N-[1-(naphthalen-2-ylmethyl)piperidin-4-
vyl]-phthalazin-l-amine dihydrochloride
42.1. 7-Hydroxy-N-[1l- (naphthalen-2-
ylmethyl)piperidin-4-yl] -4-phenylphthalazin-l-amine
20 A mixture cf 597 mg (1.25 mmel) of 7-methoxy-N-[1-
(naphthalen~-2-yimethyl)piperidin-4-yl]-4-
phenylphthalazin-l-amine (compound 1) and pyridinium
hydrochloride is heated at 210°C for 45 minutes. The
reaction medium is cooled and 1N sodium hydroxide
25 solution is then added. A precipitate forms, which is

washed with water and with dichloromethane, and then




IHNWVR Sin ppm (DVMSO d 6): 2.58 (s, 3H); 3.90 (s,
3H); 7.16-7.23 (m 2H); 7.66-7.73 (m 2H); 7.85 (d, J
=1.5 Hz, 1H); 8.03 (dd, J1 = 8.5 Hz, J2 = 1.5 Hz,

1H); 8.28 (d, J =8.5 Hz, 1H). 5 43.4.

4- (4- met hoxyphenyl ) - 6- met hyl s Ns [ 1- ( napht hal en-
2-y|nethyl)piperidin-4-y|]ph% al azin-l-amne This
conmpound i s obtained according to the procedure

d ri [ 4 react | 1- -4- (4,10,
n§§§%¥§§ﬂ5¥§i3?%9%é§@nﬁ¥§§%ﬂﬁiazﬁﬁgiﬁﬁfﬁﬁﬁf%ﬁ$%ﬁﬁﬁ-
(%qmméf%-&icyémmlmm{éaﬂ.' ne. Exanple 44:

(conmpoun 43

71ahM 0 4- pethqxeypheny kbl Milhkterapht hal en-2 15

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne
dithydmechl oni ggm44pdso 4 6): 1.64-1.73 (m, 2H); 1.90-2.03
5- chl oro- 2- (4- net hoxybenzoyl ) benzoic acid This

compolty ;i  .Sy0Hhesd zed adtior di rip+D. She(metdidd 3.66 (s,
described in 3.2. by reacting 2-brono-5-chl orobenzoic
2@HAGI d .prletd .t eldn wiltth n-DAGHE .G hirum Mt HOH) ; 6.60-6.64
4- met hoxy- N- et hoxy- N-net hyl - benzam de. It is used in
cri@de FOrm7-20the 4 old.ohing redtd odl, 4z 7.39-7.57

7- Chl or o- 4- (4- met hoxyphenyl ) - 2H- pht hal azi n-1 - one 105
THs npgoundd~ -oift aifedHecor ding to the procedure
described in 1.2. by reacting unpurified

5-chl oro-2- (4- et hoxybenzoyl ) benzoic acid with

10 h%%ﬂ%%i”e h%ﬂfEﬂf%naﬁﬂéﬁafé&4§¥§ﬁH§¥HQiW§£§§¥Qdin~4-y1-

15

20

25

amino] -4-phenyl-7-
trifluoromethanesulfonyloxyphthalazin-6-yl

558 mg (1.5 mmol) of N-
phenyltrifluorcomethanesulfonimide ({CF;S0;),NCgHs) and
0.17 mL of triethylamine are added to a scolution of
480 mg (1.04 mmol) of 7-hydroxy-N-[l-(naphthalen-2-
ylmethyl)piperidin-4-yl]-4-phenylphthalazin~l-amine in
6 mL of dichloromethane. The mixture is stirred at room
temperature under argon for 2 days. It is hydrolysed
with agueocus ammonium chloride solution and then
extracted with dichloromethane. The organic phase is
dried over anhydrous sodium sulfate, filtered and
evaporated under reduced pressure. A brown oil is
obtained, which is used as obtained in the following

reaction.



5 LOMS: MK+ = 286 (Rt = 8.12 mnutes) 1H NVR S in ppm
(DMSO d 6): 3.86 (s, 3H); 7.09-7.15 (m 2H)

7.50-7.57 (m 2H); 7.74 (d, J =8.7 Hz, 1H); 7.96

(dd, J, =8.7 Hz, J2 = 2.2 Hz, 1H); 8.28 (d, J = 2.2
Hz, 1H); 13.0 (s 1H NH) . 1Q,44. 3.

1,7-Dichl oro-4-(4- nethoxypheny ) pht hal azine This
compound i s obtained according to the procedure

deqs%oxgggeln@l%éﬁﬁ%t rh@?%l E&g?goenlgég\n t hél-p(hg:c,phoryl 15
iy 1H NWR
chiagddayn )%\@:d 5% gpﬁ—(ﬁﬁhﬂ U FULE)

Sin ppm ( 7. 17 7.23 (m 2H);

'7gghgaggbﬁiargaa 8. 10 (d, J 9 Hz, 1H); 8.17 (dd
J1 =9 Hz, = 2 Hz, 1H); 8.39 (d, J=2 Hz, 1H). 20
4% 25 it cht @ql_te?cl.(s‘l TRt hexyphenytonh{d - omphtde) ene mg
2-yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1-am ne

5 di fydibainial) def Tien limpoemid | sc odtandeld acgorlli tgrtakis
the procedure 25 described in 1.4. by reacting
1,peIdiahlwor g 2e (mdderbtm@mmlml)@htMI @zd renad t¢f 1-[1-
4- am no-| - (napht hal en- 2- yI I)plperldlne The
di HaRTddr e te Y et gk irgf4eylraebnorerd —RRemy L -

a sol uti.on of hydrogen chlorlde in diethyl ether,

T Freld- URE RS/ A TR R 9F R LR 1 0 Op L etthet M1 of

toluene. The mixture is stirred at 100°C for 6 hours in
10 a stoppered tube under argen. 1N sodium hydroxide

solution is added to the cooled reaction medium, and

the mixture is extracted with ethyl acetate. The

organic phase is dried over anhydrous scdium sulfate,

filtered and evaporated under reduced pressure. After
15 purification by column chromatography (10C/0 to 20/10

(v/v) dichloromethane/methanocl), 150 mg of product are

obtained.

LC/MS: MH' = 521 (Rt = 6.48 minutes)

'H NMR & in ppm (DMSO d 6): 1.70-1.90 (m, 2H); 2.08-2.30
20 (m, 4H); 2.90-3.05 {m, 2H); 3.72 (s, 2H); 4.30-4.40 (m,

1H); 7.40 (d, 1H, NH); 7.48-7.70 (m, 11H}; 7.82-7.87

(m, 7H); 8.18 (d, J = 9 Hz, 1H); 8.25 (s, 1lH).

The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.

25



5 Exanpl e 45: (conpound 145)

4- (4- bronophenyl ) - 7- net hoxy- N-[ | - (napht hal en- 2-

yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1 - am ne

di hydrochl ori de 45. 1.
2-(4-Bronobenzoy|)-5-nethoxy9§§zoic acid 10 This
conpound i s synthesi zed according to the nethod
described in 3.2. by reacting 2-brono-5-nethoxybenzoic

aG rpal e ' [ithiumw th 4-brono- N
M’t h%%&%ﬁ?&g’lt is used in crude formin
t he- (Ol M8 | YOUG - -[1- -2-
4- (4(f AT A e A h%%@rﬁhﬁaf%?ﬁﬁﬂ%% %Thi s
C GBI, 1 )5p 8 26 diyg- AGEDTH #1010z €1 furpireslur e
described in 1.2. by reacting unpurified 2-(4-
brasab.e N Zpy { § —nbe tRiRberasiz0) €4 ave thyl bdn 2yils azdid® 20
hydrate. mp. = 275C (Mettler FP62) LC/MS: MH = 333

5 ( Rthis &ofpannmlties)s it VR B2d nqued DMBQ @ §)e 13=13%0d
(s, 3H); 7.48 (dd, J, = 9 Hz, J2 = 2.7 Hz, 1H);
7. BEEed mn ZH)2. hbsgatting 2-a5r@naA -mahhylbenzoic
7.74-7.79 (m 3H);12.83 (s, 1H NH). 45.3.
4 3L BrISPIRERAY W1 %dh| Tors tA ek o Ht Hel et gy —N-

Thi s conmpaund i.s obtained according to the procedure

d d Npefhy 1 1 RS @n 456 -4 -1 -6t dtsisherfy 1 9Eude form
h - Hh hal azi n-1 -, ith ph h | chlorid
gﬁ%{qi%éégé- t %Ffé#p one w t h phosphoryl chloride
10

43.2. 4-(4-Methoxyphenyl)-6-methyl-2H-phthalazin-l-one
This compound is obtained acccrding to the procedure
described in 1.2. by reacting unpurified 2-(4-
methoxybenzoyl)-4-methylbenzoic acid with hydrazine

15 hydrate.
m.p. = 245°C (Mettler FP62)
LC/MS: MH* = 267 (Rt = 7.63 minutes)
'H NMR & in ppm (DMSO d 6): 2.33 (s, 3H); 3.86 (s, 3H):
7.10-7.13 (m, 2H); 7.48-7.55 {(m, 3H); 7.70 (d, J = 8

20 Hz, 1H); 8.24 (d, J = 8 Hz, 1H); (NH not detected).

43.3, l1-Chloro-4-(4-methoxyphenyl) -6~

methylphthalazine

This compound is obtained according to the procedure
25 described in 1.3. by reacting 4-(4-methoxyphenyl)-6-

methyl-2H-phthalazin~l-one with phosphoryl chleoride.

LC/MS: MH® = 285 (Rt = 8.70 minutes)
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5 LM WMH =351 (Rt = 9.38 minutes) 1HNWR 6 in ppm
(DMSO d 6): 4.07 (s, 3H); 7.63 (d, J = 2.5 Hz, 1H)
7.65-7.69 (m 2H); 7.72 (dd, J1 =9 Hz, J2 = 2.5 Hz,
1H; 7.81-7.87 (m 2H); 7.96 (d, J =9 Hz, 1H). 10

45. 4. 4-(4-Bron0pheny|)-7-ne£$gxy-N—[l-(naphthalen-2-
yl met hyl ) pi peri di n-4-yl ] pht hal azi n-1 -am ne

di hydrochl ori de This conpound is obtained according to

th cedure 15 ri;bed.i 4. _by.reacti .
4- 4gggo§0bﬂeagw)qugghﬁoggi7?ﬁé?hé§ypﬁgﬁélgi?ge(altﬁH)'
4 1416r | napht-hal .en- /| Vi) Pi-Rer. di €7 = 1.
d?ﬁ?(??grdr%%r(?rge é}@ ’obt%ﬁ%dﬂe}taslfqtd(ﬁr’ tngét (rjryle% V\ﬁlh 4 1>
sefut i1gh) .ofg hydregen ghlosi deyizn ggi ethyé g3 hety) 20g. 28
Exanple '46:" (conpound "17)
7-met hoxy s\ b, ,napht.hal en- 2-yl met hyl ) pi peri di n-4-yl]-
5- phenyl pht hal azi n-1-am ne di hydrochl ori de 46. 1. _
Met hyl 2-fornyl - 3- hydr oxy- 5- net hoxybenzoate 25 A
solution of 5.1 g (0.3 mmol) of nethyl 2-fornyl-3, 5-
méi3hdixy b e dzoat-ene b By phienyfl ych cimetitarietirdile (raphitihalan-
at -10C, followed by dropw se addition of 23 nL of a
1@8ylmﬁbm1dm>i@feré@ém4mlﬂmfﬁéqwmlamt hane.
The mxture is stirred at_-100C for 1 houyr and is
t AEA S WpapsIused Swiokt aiee dia co hetdr EoTRd Sofanisdure
p%%%%ff%ed in 1.4. by reacting l-chloro-4-(4-
methoxyphenyl) -6-methylphthalazine with 4-amino-1-

(naphthalen-2-ylmethyl)piperidine.

Example 44: (compound 143)

7-chloro-4- (4-methoxyphenyl) -N-[1- (naphthalen-2-
vimethyl)piperidin-4-yl]phthalazin-l-amine
dihydrochloride

44.1, 5-chloro-2-(4-methoxybenzoyl)benzoic acid

This compound is synthesized according to the method
described in 3.2. by reacting 2-bromo-5-chlorcbenzoic
acid pretreated with n-butyllithium with 4-methoxy-N-
methoxy-N-methyl-benzamide. It is used in crude form in

the following reaction.

44.2, 7-Chloro-4-(4-methoxyphenyl)-2H-phthalazin-l-one



washed with water, dried over anhydrous sodi um
sulfate, 5 filtered and evaporated under reduced
pressure. The residue is purified on a columm of
silica (eluent: 7/3 v/v cyclohexane/ethyl acetate). 4
g of a beige-col oured produgb‘;are obtai ned. 1H NWVR 8
in ppm (DVSO d 6): 3. 83 (s 3.86 (s, 3H); 10

6 66 (d J = 2.5 Hz, 6.73 (d, J = 2.5 Hz, 1H)
46. 2.,
hls ch’dnép I%cﬁg'% %b]t% e?r?u%c%%% to t2he I\g}.‘dyedure

{Eisey b??iroas@%f“r%?ﬁ*ﬂ Lefod Tt

Ofméﬁid)%tw&{ﬁﬂ%niélétééfc?%fﬁh r}%%?fﬂ)@rl@y‘c%@te

under ni‘trogen, [ owed by addition of 200 of
segigim-hydrg e @@e@ﬁé}%pm)pen& on in oil. The
m xture is stirred for 30 20 mnutes and 1.7 g (4.8
5 mmat JMpf Mt phesyl t(ritf Ru@r. aretdianessl)f oni nm de
( CF3SQ2) 2NC6H5) are then added portionw se. The
ctiMBn dnmedi ppmi $DREDr ded) : f 6 884 (houB¥)and .CReri. 15 (m,
hydrolysed Wi th aqueous ammoni um chl ori de sol ution
ardlext radtled vt himet BH) fackt  e(d/ The 25 of gihi cliphiasé: 26
Is washed with water and with brine, dried over
MVHrdhs =s8di/ufZsultate? - £i e er &) and- 28vapor 4t 8d2-2 Hz,

der reduced pressure. The product, in the 109 form
ogfg'brlo%:b i9-, 3% NiYed wi t hout purlflcatlon in the
follow ng reaction. LOMS: M+ = 343 (Rt 9.07
m nut es)

44.3. 1l,7-Dichloro-4- (4-methoxyphenyl)phthalazine

10

This compound is obtained according to the procedure
described in 1.3. by reacting 7-chloro-4-(4-
methoxyphenyl)-2H-phthalazin-l-one with phosphoryl
15 chloride.
LC/MS: MH® = 305 (Rt = 9.34 minutes)
'H NMR 8 in ppm (DMSO d 6): 3.90 (s, 3H); 7.17-7.23 (m,
2H); 7.68-7.74 {m, 2H); 8.10 (d, J = 9 Hz, 1H): 8.17
(dd, J1 = 9 Hz, J; = 2 Hz, 1H); 8.39 (d, J = 2 Hz, 1H).
20
44 .4. 7-chloro-4- (4-methoxyphenyl)-N-[1- (naphthalen-
2~-ylmethyl)piperidin-4-yl]phthalazin~l~amine
dihydrochloride
This compound is obtained according to the'procedure
25 described in 1.4. by reacting 1,7-dichloro-4-(4-
methoxyphenyl)phthalazine with 4-amino-1-(naphthalen-2-

yvilmethyl)piperidine. The dihydrochleoride is obtained



5 46.3. 2-Fornyl-5-nmethoxy- 3-phenyl benzoic acid A

sol ution of about 2.3 mmol of nethyl 2-fornyl-5-

nmet hoxy-3-trifl uoromet hanesul f onyl oxybenzoate in 10 nL
of toluene is stirred under argon, and 330 ng (2.7
mmol ) of phenyl boronic acid, {84 ng of tetrakis 10

pal | adium and 2.5 nL of aqueous 2N sodi um car bonate
solution are added. The m xture is stirred at 110C for

6 fows 42 sdopner g § ubs pnder af ”%:aé/%ﬁrcﬁforide in

added to the cool ed reaction nedi um he m xture
' Sﬂié’ﬁ%@de%éﬂ et iyl ovpcet ecﬂ@ta?ﬁ%t?&ﬂl di fd.gation
(1IN 15 HCl), is then extracted wth dichl oronet hane.

Thiti 1 ¥ 9Pdh €l phaserJ s dried over anhydrous sodi um
sulfate, filtered and evaporated under reduced
pressure. The product, in the formof a brown solid,
is used without purification in the follow ng

S r Exanppie 45 L@dwpounid BASK7 (Rt = 7. 76 minutes)
46. 4. 7- Met hoxy- 5- phenyl - 2H- pht hal azi n-1-one This
c ATpAMRF ImReRIR et wRedhanym¥t bl 1 (raphBorn w2 -
described in 1.2. by reacting 2-formyl-5-nmethoxy-3- 25

AR iPeridtn 4w hRrhEA IRz iRy Aming, p. "= 139C

p

( tler ER62), LC/MS: M+ = 253 (Rt = 7.62 m nutes)

1%3‘%%‘3\‘1‘1&%"5‘)’1# ppm (DVSO d 6): 3.99 (s, 3H): 7.41

( Gy = %ﬁ? ' 1&%; 7. 48-7.61 SH): 7..70 (d., .J =

245 By (P pastidheriaih S hafRoalilindeiq ddba o

10 111@1'&%%‘@68%%@’9’3%%%%‘% r?c!c%cﬂ%g to the method

described in 3.2. by reacting 2-bromoc-5-methoxybenzoic
acid pretreated with n-butyllithium with 4-bromo-N-
methoxy-N-methylbenzamide. It is used in crude form in

the following reaction.

15
45.2. 4-(4-Bromophenyl)-7-methoxy-2H-phthalazin-1-one
This compound is cobtained according to the procedure
described in 1.2. by reacting unpurified 2-(4-
bromobenzoyl)-5-methoxybenzecic acid with hydrazine

20 hydrate.

m.p. = 275°C (Mettler FP62)

LC/MS: MH' = 333 (Rt = 8.47 minutes)

'"H NMR & in ppm (DMSO d 6): 3.97 (s, 3H); 7.48 (dd, J, =
9 Hz, J, = 2.7 Hz, 1H); 7.52-7.58 (m, 2H); 7.64 (d, J =

25 9 Hz, 1H); 7.74-7.79 (m, 3H);12.83 (s, 1H, NH}.

45.3. 4-(4-Bromophenyl)-l-chloro-7-methoxyphthalazine
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Thi s conmpound i s obtained according to the procedure
described in 1.3. by reacting 7-nethoxy-5-phenyl -
pht hal azi n-1-one with phosphoryl chloride. mp. = 146C
(Mettler FP62) 10 LC/ MS: = 271 (Rt = 8.58 m nutes)
IHNWMR S in ple(DNSO d 6) FEUPS (s, 3H); 7.54-7.62
(m 6FD 7.67 (d, J =27 H; 9.20 (s, 1H).
46. 6. 7-Met hoxy-N-[ 1- (naphthalen 2- yInEthyI)piperidin-
1 %h‘l oY ldbmpoRenylphihal fi\%‘d“ ad c%gﬂdl% Hidy drach] o) ?J

hi's conmpound I s obtai according to the proce
d%l%%rc'rti%@d' Nn2143 by e_GHNG41L- Cft|4‘lrb9:'o?rr -5?'-
phenyl pht hal azi ne wi th 4-am no-i - (napht hal'en-2-yl -

ek lohdg-pei- E@'t'h% 1220 -@-Moe Mt~ phtectRryvl 2i%ride.
mnutes) 1IHNVR S in ppm (DVMSO d 6): 1.65-1.80 (m

2h). p.2=0302.°25 (Memt 14H) FP%290-3.03 (m 2H); 3.70 (s,
2H); 4.0 (s, SFD; 4.20-4.30 (m 1H); 7.03 (d, 1H
NEL,/MB:38Hl d= 35F 2R6 =HR,38Hhindtd837.58 (m 8H)

7,76 (d, J =2.5H, 1H); 25 7.84-7.92 (m 4H); 8.52
(3H NMR S The ety PSS dréde 4. @%té$ne@ﬂhftér63 (d, J =
treatment with _a sol ution of hydro%ﬁn chl ori de |n

d|2et5h§ﬁ|2retlﬁér 718~ 7E>5§m:5|me Z7)( dorfpourd 147y = 2 Hz, J2

JTeC Ry e B00 Pt - BI T  HAY agFa | Taiindds O = 9 Hz,

d&?ﬁdrochlorlde 5 47
Benzyl oxyacetyl) - 5 met hoxybenzoi ¢ aci d

45.4, 4- (4-Bromophenyl) ~7-methoxy-N-[1- (naphthalen-2-
yvlmethyl)piperidin-4-yl]phthalazin-l-amine
dihydrochloride

This compound is cbtained according to the procedure
described in 1.4. by reacting 4-(4-bromophenyl)-1-
chloro-7-methoxyphthalazine with 4-amino-1-{(naphthalen-
2-ylmethyl)piperidine. The dihydrochloride is obtained
after treatment with a solution of hydrogen chloride in

diethyl ether.

Example 46: (compound 17)

7-methoxy-N-[l-(naphthalen-2-ylmethyl)piperidin-4-yl]-
5-phenylphthalazin-l-amine dihydrochloride

46.1. Methyl 2-formyl-3-hydroxy-5-methoxybenzoate

A solution cf 5.1 g (0.3 mmol) of methyl 2-formyl-3,5-
methoxybenzoate in 50 mL of dichloromethane 1s stirred

at -10°C, followed by dropwise addition of 23 mL of a
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This conmpound is synthesized according to the nethod
described in 3.2. by reacting 2-brono-5-nethoxybenzoic
acid pretreated with n-butyllithiumwth

2- benzyl oxy- N met hoxy- N-net hyl acet ami de. The product
Is used in crude 10 forn1|n ﬁg foll ow ng reaction.

47. 2. 4-Benzyl oxynet hyl - xy-2H pht hal azi n-1 - one
This conpound i's obtained accordlng to the procedure

SR O b LR 55 AT e )
4
oclis o SR

(éﬁg»&ir(osly.s?é@ ’Wltéh\] ZIQ)C(ZgnL 29 ’wa7te21:5 7I’l'?e7 c(rg%arﬁ@ phasese’ls

Hava stdd w8104 Wehe ) ﬂr&ed‘%ve&"benhﬁ@iﬁ%d Ssod]ah!nm Nhﬂlfate,
47. 3. 4- Benzyloxynethyl-l-chloro 7-met hoxypht hal azi ne

THiid teargb e iesr aplitrai teell aeker dathdal e gyueedurnte

25 described in 1.3. by reacting 4-benzyl oxynet hyl -

meElsdApe? Bsp itural fazich dn- eneodiun pifosphidrod  (@ilumritde.7 /3

112 This oily conpound is used as obtained in the

f 8V Nowivivd ohedaas/ehyd7 agetate) . 4 g of a beige-coloured

4- Benzyloxynethyl 7- met hoxy- N-[ 1- (napht hal en-2- 5
ﬁ@@ﬁfl)6F§eP¢@Pﬁn$dyl]phthala2|n | - ani ne

y loride T conpound_ i s_obtaiped according to
E %ﬁ% gdbﬁepp%eg@§$% $ 13 gc‘3b§/S're tinmy 8o (s, 3H);
6?%%Zyd9X$”§tE¥% Wz, 1H); 6.73 (4, J = 2.5 Hz, 1H);

10.20 (s, 1H, CHO); 11.8 (s, 1H, OH).

|@

46.2. Methyl 2-formyl-5-methoxy-3-
trifluoromethanesulfonyloxybenzoate

A solution of 1 g (4.7 mmol) of methyl 2-formyl-3-
hydroxy-5-methoxybenzoate in 20 mL of tetrahydrofuran
is stirred at room temperature under nitrogen, followed
by addition of 200 mg of sodium hydride as a 60%
suspension in oil. The mixture is stirred for 30
minutes and 1.7 g (4.8 mmol) of N-
phenyltrifluoromethanesulfonimide ((CF350:).NCeHs) are
then added portionwise. The reaction medium is stirred
for 24 hours and then hydrolysed with aqueous ammonium
chloride solution and extracted with ethyl acetate. The
crganic phase is washed with water and with brine,
dried over anhydrous sodium sulfate, filtered and

evaporated under reduced pressure; The product, in the



chl or o- 7- met hoxypht hal azi ne with

4- am no-| - (napht hal en- 10 2-yl net hyl ) pi peri di ne. 1H
NVR S in ppm (DVMSOd 6): 1.65-1.75 (m 2H); 2.0-2.25
(m 4H); 2.90-3.0 (m 2H); 3.70 (s, 2H); 3.97 (s, 3H)
4.20-4.30 (m 1H); 4.55 (s, ég% 4.90 (s, 2H); 7.02
(d, 1H, NH); 7.30-7.36 (m 7.45-7.56 (m 4H)
7.73 (d, 15 J = 2.2 Hz, 7.84-7.92 (n1 4H) ; 8 06

((%orh é’gihroﬁH$0ﬁ;Th%_ IF%QJQ&ﬂ% ¢#¥§dfﬁf¥g n

after treatnment wt tron ogen C Orl

el QW20 FixaNpl e 48: (compound 148)
4- Hydr oxymet hyl - 7- met hoxy- N-[ 1- ( napht hal en- 2-

yloetdyy:l Meitper zdizn-(&tyk) phiphakazigelsianm ne A sol ution
of 120 ng of 4-benzy|oxynethyl-?-nethoxy-N—
[ 1- (napht hal en- 2-yl net hyl ) pi peri di n-4-yl ] pht hal azi n-
25 amine in 4 nL of dichloromethane is stirred under
nidter.dgen 2atF GEyy If - -nevigob atyy- IHpdmnikbeaodiiie aeiof 2. 3
nmL of a nolar solution of boron trichloride in 113
difc licdndristrh anfe abrhve: rZeat timenl reefdimehtivsl A+ framsey - 1
hour at OC and then for 30 minutes at room .
t ERFeCatSe t nitf ue nepatdianasi W thléai}&ﬁj'sz%a&ﬁ up 10 mL
blcarb nate sol ution and extracted with

di%¢hi® drfe STHE 6t PN ST i §rv\'}aswd%th

filtered

d d | f
W?fé P 60 ARy FRITRE Brosturd, "ohe's SIS

10 plﬁa lfl'a%]q.u%n A %I_%H%Lo fS| ldue%u( elzlihe @ddl{l%wc%gb%nsaqels
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solution are added. The mixture is stirred at 110°C for
6 hours in a stoppered tube under argon. Water is added
tc the cooled reaction medium, and the mixture is
washed with ethyl acetate and, after acidification (1IN
HCl), is then extracted with dichloromethane. The
organic phase is dried over anhydrous sodium sulfate,
filtered and evaporated under reduced pressure. The
product, in the form of a brown solid, is used without
purification in the following reaction.

LC/MS: MH® = 257 (Rt = 7.76 minutes)

46.4. 7-Methoxy-5-phenyl-2H-phthalazin-l-one

This compound is obtained according to the procedure
described in 1.2. by reacting 2-formyl-5-methoxy-3-
phenylbenzoic acid with hydrazine hydrate.

m.p. = 139°C (Mettler FP62)

LC/MS: MH® = 253 (Rt = 7.62 minutes)
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v/ v di chl or omet hane/ net hanol ). 58 ng of product are 10
obtained in the formof a beige-col oured powder. mnp.
= 102C (Kofler) LOMs: M+ = 429 (Rt = 4.78 m nutes)
IHNVR S in ppm (DVBO d 6): 1.60-1.80 (m 2H)
2.0-2.30 (m 4H); 2.90-3.0 é% 2H); 3.72 (s, 2H);

397 (s, 3M):; 15 4.18-4.30 {h) 1H): 4.84 (d. J = 5.5
Hz, 2H): 5.29 (t, J = 5.5 Hz, 1H); 6.95 (d, J = 7.5
Ha 4H) o711 5

1H)" sz?Fg/“ng?m E%S—&} d(gbosgb(gg 5= (gﬂé e, %H)H% jj

d|$y@rﬁhl%ql de; i 5. 0ptai n&g agg)er 1r {@et er

ution hydr'ogen chl ori‘de i'n di’et

Exanpl e 4% (compund 189 (s, 1H, NH

N—??p(S cyan%phgﬁglnethyl) %lperldln)4 yl]-7-met hoxy-4
- (4-net hoxyphenyl ) pht hal azi n-1-am ne 49. 1.

7- Met hoxy- 4- ( 4- met hoxyphenyl ) - N- (pi peridin-4- 5

yld6 .[ght hallazinl-d rcaiTi-mee tHracyreB i ghdmtlipshtHal aeeirdeor med
under an inert atnosphere (nitrogen). 1 g of 10%
pdlhisdiammponenchdrae add tadmee dl G adr dofnghvdtertheaperocedure
i ntroduced into a 500 nL three-necked flask. A 10
s$lafapePriepdr-ed Bef gresttdnidig of MRy or- gy 1 -2 H-
benz Iplperldln 4-yl)-7-met hoxy- 4- (4-

e 71 e A 4 rPhOSé%ﬂ%l(cCé}Wdrﬁf 7) in 50 niL

of et han d 4 rmc acid i s added dropw se
O\I}blp'l"hgére’a)%t %%@%)Ft vvith stirring at 85C. The
LC/MS: MH* = 271 (Rt = 8.58 minutes)
'H NMR § in ppm (DMSO d &): 4.08 (s, 3H); 7.54-7.62 (m,

6H); 7.67 (d, J = 2.7 Hz, 1lH}:; 9.20 (s, 1H).

46.6. T-Methoxy~-N-[l-(naphthalen-2-ylmethyl)piperidin-
4-yvl]-5-phenylphthalazin-l-amine dihydrochloride

This compound is obtained according to the procedure
described in 2.4. by reacting l-chloro-7-methoxy-5-
phenylphthalazine with 4-amino-1-(naphthalen-2-yl-
methyl)piperidine.

LC/MS: MH' = 475 (Rt = 5.69 minutes)

'H NMR 8 in ppm (DMSO d 6): 1.65-1.80 (m, 2H); 2.03-2.25
(m, 4H); 2.90-3.03 (m, 2H); 3.70 (s, 2H); 4.0 (s, 3H);:
4.20-4.30 (m, 1H); 7.03 (d, 1H, NH); 7.36 (d, J = 2.5
Hz, 1H); 7.48-7.58 (m, 8H); 7.76 (d, J = 2.5 Hz, 1H):
7.84-7.92 (m, 4H); B.52 (s, 1lH).

The dihydrochloride is obtained after treatment with a

soclution of hydrogen chloride in diethyl ether.



15 reaction mxture is stirred at reflux for 2 hours.
After cooling to roomtenperature, the ethanol is
evaporated of f under reduced pressure. The m xture is
then basified to pH 12 with 2N sodi um hydroxi de
solution and is then extract ?glwi t h di chl or onet hane.
20 The organi c phase is washed ™ with saturated aqueous
sodi um chl oride solution, dried over anhydrous sodi um
S th under reduced pressure.
Th%gi%io@v' fébn%yal negf I's concreted in diisopropyl
etfian v Sigife thyi1Sne dal, -0 [ (fddd il And
drying 25 under vacuumin the presence of phosphorus
peln@diA ) pidbri¥ih-f-ylphthalazin-1-amine
7- met hoxy- 4- (4- met hoxyphenyl ) - N- ( pi peri di n-
4-dilhydrddidlcagiide | - am ne are obtained (97%yield). 115
mp. = 143C (Mettler F262) LCOMs: MH = 365 (Rt = 4.88
mévutles) 2+ (AvRel 2yl pyyradeIVB0 -6 Gje thbxyHerGoianaditd ;
2.0-2.1 (m 2H); 2.6-2.7 (m 2H); 3.0-3.1 (m 2H);
T:kll(ss copRoungt NIH) sygltggas(lgedgﬁ)ccqgccgglq g0 3:H®e method
-4.3 ( ; 0 (d, J = : 55")2 d, J
—d§5§rﬂiﬁ réilzlﬂi)n 37242 bY(df@ac:Fmg 9?-.5_04%10 meth nzoic
1ﬁf1d7pf§t&€a;?d_w§é% q%PutyHﬂlf%GZ%gg%tHJZ g%ﬁ%;f%xy ~-N-

T AR L B RS N o B TR YR ) dmrnce

10 offo% cyaneRenzahdeindy 38.4ddqd to a
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47.2. 4-Benzyloxymethyl-7-methoxy-2H-phthalazin-1l-one
This compound is obtained acceording to the procedure
described in 1.2. by reacting 2-(2-benzyloxyacetyl)-5-
methoxybenzoic acid with hydrazine hydrate.

m.p. = 140°C (Mettler FP&2)

LC/MS: MH® = 297 (Rt = 7.80 minutes)

'"H NMR & in ppm (DMSO d 6): 3.95 (s, 3H); 4.58 (s, 2H);:
4.73 (s, 2H); 7.25-7.37 (m, B5H); 7.53 (dd, J1; = 9 Hz, J
= 2.7 Hz, 1H); 7.66 {(d, J = 2.7 Hz, 1H); 8.04 (d, J = 9

Hz, 1H); 12.59 (s, 1H, NH).

47.3. 4-Benzyloxymethyl-l-chloro-7-methoxyphthalazine
This compound is obtained according to the procedure
described in 1.3. by reacting 4-benzyloxymethyl-7-

methoxy-2H-phthalazin-1-one with phosphoryl chloride.



solution of 500 mg (1.4 mmol) of 7-nethoxy-4-(4 15

nmet hoxyphenyl ) - N- (pi peri di n-4-yl)phthal azin-1-amne in

5 mL of 1,2-dichloroethane. The m xture is stirred for

30 m nutes under nitrogen, and 378 ng (1.8 mml) of
sodiun1triacetoxyborohydride1§5e then added. The
reaction nediumis stirred for 16 hours at room 20
tenperature and then hydrol ysed with water and 1N

sodi . ydroxi de sol ution,. The. di,chl.oromet e e :
iggaégkggﬂxﬁﬁﬁé%ﬁQéaE%Jﬁgaﬂé%ﬁéﬂggﬂqﬁﬁfIFggﬁag%ffgwlng
soldidon,, dried over anhydrous sodium sul fate and
evapor at ed under reduced pressure. The residue is 25
purified on a colum of silica (eluent: 95/5 (v/v)

di chl or onet hane/ net hanol ). After crystallization from
14, 4li | sop/EEdy I9Rafe thiA0- T eih kM L -PRUGH tHd Fan -2 -
obtained. mp. = 115C (Mettler FP62) LCO MS: M+ = 480

( ilme thy2) piipettiekin -5l -k MW Ha Tae ippih -(dnlise d 6) :
1.64-1.80 (m 2H); 2.03-2.28 (m 4H); 2.85-2.95 (m
2iihyRimgehdeoridld ;. 3.86 (s, 3H); 3.99 (s, 3H)

4.20-4.33 (m 1H); 7.0 (d, 1H NH); 7.10 (d, J = 8.5
HEhizHcompapnd de, Pptadmed gecorgping X6 e pocedge

(d, J =8.5 Hz, 2H); 7.60 (d, J = 9.2 Hz, 10 1H)

79EEF 18 R ML BN & 9 & RaRZIOFSRYHGd Was

Aoty dd o Say PN CRIAIER (44 hd TR GRS o
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H NMR & in ppm (DMSO d 6): 1.65—1.75 (m, 2H); 2.0-2.25
(m, 4H); 2.8%0-3.0 (m, 2H); 3.70 (s, 2H); 3.27 (s, 3H):

4.20-4.30 (m, 1H); 4.55 (s, 2H); 4.90 (s, 2H); 7.02 (d,
1H, NH); 7.30-7.36 (m, 5H); 7.45-7.56 (m, 4H); 7.73 (d,
J = 2.2 Hz, 1H); 7.84-7.82 (m, 4H); 8.06 (d, J = 9 Hz,

1H) .

The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.

Example 48: (compound 148)

4-Hydroxymethyl-7-methoxy~N-[1l- (naphthalen-2-
ylmethyl)piperidin-4-yl]phthalazin-l-amine

A solution cof 120 mg of 4-benzyloxymethyl-7-methoxy-N-
[1-{naphthalen-2-ylmethyl)piperidin-4-yi]lphthalazin-1-
amine in 4 mL of dichlcromethane is stirred under
nitrogen at 0°C, followed by dropwise addition of

2.3 mL of a meolar solution of boron trichloride in



are described in the table. 15 Exanple 50: (conpounds
56, 149 and 150) )

7- met hoxy- 4- ( 4- met hoxyphenyl ) - N- 1- [ 1- ( napht hal en- 2-yl -
et hyl ) pi peri di n-4y1] pht hal azi n-1-am ne (racem c and
enantiomers) 20 232 ng (1.4 ') of

1- napht hal en- 2-yl et hanone an 0.5 nL of titanium
tetraisopropoxide are added to a solution of 500 ngy

m LAOXYr &
Jﬁt oxyp (genrl]é]%gnl\gepﬂg%rrl é]tldfo?/lrs aI aZ| - me%:lerrcl:1 nfeoIf n1

5 H‘S-u@fa’@td“a@oind e $4 Mgy 'r§lr§$ﬁé£ egk f5od8 hours
25 under nitrogen at roomtenperature, followed by

adtirigeib t0fr £8 10 1D 19y ddl Jsd w0eh Whueous sodium
cyanoborohydride as a solution in 2 nL of ethanol.
Thel deedodriare nediugi drl 7and sesstradtest fwrtdl8 hours at
roomtenperature and then filtered. The filtrate is.

5 evhpgrlatmed thatre/n s andanherplpsé fiedidghed with

chr omat ograph% on a columm of silica (eluent: 100/0
|

t /3JBIIL0 AA AL HiTH D raset dreaied m%l s)ulfﬁaw,t efiltered
crystallization from dii sopro et her, 480 of a
Witk eﬁ’(ﬁﬁfé’%afeﬁ% & reRrf Rﬁ%%hlﬂaﬁ d%eﬁjsdue is

bt iter, trgatmnt. v th t d
G e ﬁrﬁfaeﬁ@ar&e”r%ﬂrm%m Ligrer oY At oS

S e B R RS app T O G TSI i S

10 C@brtaélrg?:\gsi% (tq‘le rm Q:Q‘_'I A{ao kgevc%g cdlsomq%v%é?nm )

15

20

Their ["'ute configurations
m.p. = 102°C (Kdfler)

LC/MS: MH® = 429 (Rt = 4.78 minutes)

'H NMR & in ppm (DMSO d 6): 1.60-1.80 (m, 2H); 2.0-2.30

(m, 4H); 2.,90-3.0 (m, 2H); 3.72 (s, 2H); 3.97 (s, 3H):;
4.18-4.30 (m, 1H); 4.84 (d, J = 5.5 Hz, 2H):; 5.2% (t,
= 5.5 Hz, 1H); 6.95 (d, J = 7.5 Hz, 1H, NH); 7.45-7.60
(m, 4H); 7.71(d, J = 2.5 Hz, 1H); 7.84-7.93 (m, 4H):;
8.05 (d, J = 9.2 Hz, 1H).

The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.

J
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not determ ned. These products contain a small anount
of residual isohexane. 15

(-)-7-Met hoxy-4-(4-met hoxyphenyl )-N-1-[1 - (napht hal en-2
- ylethyl)piperidin-4-yl]phthal azin-i-amne [a]D20 =
-24 (¢ = 0.15, dichloronethane) mp. = 136C (Mettler
F262) 20 L Ms: M+ = 519 (Rt .= 5.76 minutes) 1H NVR 6
in ppm (CDC13) : 1.45 (d, J 218.7 Hz, 3H): 1.64- 1.79

m 2H); 2.10-2.35 (n1 4FD 2.80-2.90 (m 1H);

(

gi—w‘“ %P 74510(Enm 1TH)CH% 12' ?3 (3’:
iy b i Skttt
Jz(ff%&%héf%éﬁé_‘a 40:7 %ﬂf{ﬁ% ) 9725az7 60
R i v f*ﬁé”ﬁ‘?*%?lﬁé. -%’]n?ﬁﬂw%?%&?‘z"

267 y-hoh i Fa £i -8t - Hhohd or omet hane) mp. = 132C
(Mettler F962) LCMs: MH = 519 (Rt = 5.76 minutes) 1H

NNR 6 miam pm 10X 3)s debofifked Jurdér 7azH21n&‘B aﬂm@@phere

10 1.80 (m 2H); 2.15-2.42 (m 4H); 2.90-3.0 (m 1H);

3. IA-tr&er(m 1H); 3.65-3.75 (m 1H, CH); 3.90 (s,

3H); 4.02 (s, 3H); 4.34-4.44 (m 1H); 4.76 (d, J =

7.2,9 14 10NHpalaodiynhor-ch@r Qoddz, arddd, 10§ Imnaphtwater

7é¥;(fktggduced into a 500 mL three-necked flask. A
soluticon, prepared beforehand, of 13.3 g of N-(1-
benzylpiperidin-4-y1)-7~methoxy-4- (4-
methoxyphenyl)phthalazin-l-amine (compound 7) in 50 mi
of ethanol and 4.4 mL of formic acid is added dropwise
over 1 hour, to this mixture with stirring at 85°C. The
reaction mixture is stirred at reflux for 2 hours.
After cooling to room temperature, the ethanol is
evapcrated off under reduced pressure. The mixture is
then basified to pH 12 with 2N sodium hydroxide
solution and is then extracted with dichloromethane.
The organic phase is washed with saturated agqueous
scdium chloride solution, dried over anhydrous sodium
sulfate and then evaporated under reduced pressure. The
vellew c©il obtained is ccncreted in diisopropyl ether
to give a white sclid. After filtration and drying
under vacuum in the presence of phosphorus pentoxide,

10.29 g of 7-methoxy=-4-(4-methoxyphenyl)-N-(piperidin-

4-yl)-phthalazin-l-amine are obtained (97% yield).
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= 8.7 Hz, 2H); 7.34 (dd, J, = 9.2 Hz, J2
8- 7.

7.74-7.88 (m 4H): 7.96 (d,

66 (m 3
2 i

1H): 15 7.46-7.52 (m 2H): 7.5
J Hz,

= 0.
51: (conpound 112)

N[ 1- (4- hydroxymet hyl benzyl ) pi peri di n-4-yl ] - 7- met hoxy-
20 4-(4- et hoxyphenyl ) pht hal azi n-1-am ne

di hydrochl oride This product i s obtained by reduction

of, the cory$e8p0 ester (compound 107),
mhléﬂ was prep@?% y t é%Heductlve am nati on mnet hod

desoniddedidn- 4852, rUskng @Bt hyh4kor nyl benzoate. 25
A solution of 400 nmg (0.78 mmuol) of nethyl {4-[(4- {[7-

methauy- 8- {4- pphhozypbeayk) phihalazen-km, 21); 2.0-2.
yl ] am no} pi peri di n-1-yl ) net hyl | phenyl}carboxylate 119
campoedd ;1Q7)6-i2n 76 (md, &fH)t;ety.alwadriof wr,arcH)s alded s, 1H,
slowy to a suspension of 59 ng (1.6 mol) of [ithium
alN&i:ni3umShy(dr,i d&l)izn 36 98 (&, te)rahly.dr-af. @ aim, sitH)rr ed 0
at 0C._ The reaction nediumis stirred at OC for 1 5
hd@r @nd t/hénHaydr dHyged Wik HD. U L Sof5 HY,s&d)um7 .42
hydrOX|de solution, 2 nL of water and 0.1 nL of IN
sd@ﬁun1hyﬁr%x?d%zsogmer% 51zjs Hktratid Mﬁihj = 8.5
g@gneg 35 The orgsnlc phase is washed wth
d dq ou§’sddirum-éhFgri dél) gol’ut’i®on,%dr i%ed Sveér
ggrous sodi um sul fate and then evaporated under
re uce pressure. The residue is purified on a colum
of silica (eluent: 85/15 (v/v)
di chl or onet hane/ net hanol ). After crystallization from

49.2. N~[1-(3-Cyanobenz) -piperidin~-4-yl)-7-methoxy-4-
(4-methoxyphenyl)phthalazin-l-amine

183 mg (1.4 mmol) of 3-cyanobenzaldehyde are added to a
soluticn of 500 mg (1.4 mmol) of 7-methoxy-4-(4-
methoxyphenyl) -N- (piperidin-4-yl)phthalazin-l-amine in
5 mL of 1,2-dichlorcethane. The mixture is stirred for
30 minutes under nitrogen, and 378 mg (1.8 mmol) of
sodium triacetoxyborchydride are then added. The
reaction medium is stirred for 16 hours at room
temperature and then hydrolysed with water and 1IN
sodium hydroxide solution. The dichloromethane extract
is washed with saturated aqueous sodium chloride
solution, dried over anhydrous sodium sulfate and
evaporated under reduced pressure. The residue is
purified on a column of silica (eluent: 95/5 (v/v)

dichloromethane/methanol). After crystallization from
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di i sopropyl ether, 220 ng of a white powder are 15
obtained. mp. = 139C (Mettler FP62) LC M5 M+ = 485
(Rt = 4.99 mnutes) IHNVR S in ppm (DVBO d 6):
1.60-1.80 (m 2H); 2.03-2.20 (m 4H); 2.85-2.96 (m
2H); 3.51 (s, 2H); 3.85 (s, 3H); 20 3.97 (s, 3H);
4.20-4.30 (m 1H); 4.49 (d, J.= 5.7 Hz, 2H); 5.13 (t,
J=5.7H, 1H: 6.98 (d, J 1195 Hz, 1H NH): 7.10
(d, J =8.7 Hz, 2H); 7.30 (s, 4H; 742 (dd Jl1 =9.2
J2 =
7 dleﬁ?@ffp(% eza-foerrzzs?%énqm@&r SIS RRASE G ned
af&g; treatment with a solution of hydrogen chloride
“ether. 120 Exanple 52: (conpound 113)

N; EﬁQpe[FM: perldln 4-yl]-7-nmet hoxy- 4-
E{#%thoxyp en tﬁ%ﬂ%a2|n | -am ne trihydrochl oride
Thu MIOROL -1 geablakned by o7 adlgtiogy of N [1-(4 5
cyanobenzyl)plperl In-4-yl)-7-met hoxy- 4- (4-

meghprgpbeny| ppht hpliaai 4- by aninesLeoppoynd 268}, 2wokch. 28
was prepared Vvia the reductive amnation met hod

desgridmed in 849.22,23usinng 24t)Gy anazenzsl dehy:des. & nis,0f3H) ;
tetrahydrofuran are stirred at 100C and 394 ng 10 (10
m¥ol9)® dfs,s@di)umib@letty.dd3 den,arlél)gdded. MNextLH,0.N)L 7.10
(10 mmol ) of trifluoroacetic acid is added dropw se.
THelr dact iBorp Medi Wi)iis stdidr r edid,oJ116 M- Autles, Jard a.-> Hz

solution of 1 2 mol of N-[1-(4-c anobenz
, 1H); 7.54 (%,(J=8)5H2, [H( g y)

.2 Hez,
1H): 7.70-8.80 (m, S5H).

This reductive amination method was used with several
commercially available aldehydes or aldehydes already

described in the literature. The synthesized compounds

are described in the table.

Example 50: (compounds 56, 149 and 150)

7-methoxy-4- (4-methoxyphenyl) -N-1-[1- (naphthalen-2-yl-
ethyl)piperidin-4yl]lphthalazin-l-amine (racemic and
enantiomers)

232 mg (1.4 mmol) of l-naphthalen-2=-ylethanone and

0.5 mL of titanium tetraisopropoxide are added to a
solution of 500 mg (1.4 mmol) of 7-methoxy-4-(4-
methoxyphenyl)-N- (piperidin-4~yl)phthalazin-l1-amine in
5 mL ¢f ethancl. The mixture is stirred for 18 hours
under nitrogen at room temperature, followed by
addition of 58 mg (0.9 mmol) of sodium cyanoborohydride

as a solution in 2 ml. of ethanol. The reaction medium




pi peridin-4-yl)-7-methoxy-4-(4 15

nmet hoxyphenyl ) pht hal azi n-1-amne in 8 niL of
tetrahydrofuran is then introduced. The reaction
medium is stirred overnight at roomtenperature and
is then concentrated under ggQuced pressure. 10 nL of
10% hydrochloric acid are added and the solution is
20 refluxed for 1 hour 30 m nutes. After cooling, the

r t 440 [ i S i t j t

o W N oo hyl ok o L liee T Re 3 el

exdiracd ety Wik ef il » Acetad eevé@%:&t!&@ & 4 ¢ Sand

washed with saturated aqueous sodi um chl ori de

SAHHr PuridS «H iBH OweimAYEH SOH B B ad € ANt ca

then evaporated 'under reduced pressure. After

crgsihadrlt :zatd oD feom 20 biv shifloytoredtteine 850 Hah®f ) .

a white powder are obtained. mp. = 203C (Mettler

FREDed @/nyB:it VM za thiSeh (fRtore i UsbprangletieiH MRy of

in ppm(DVMSO d 6): 1.60-1.80 (m 2H); 2.0-2.20 (m

4H) WSS vy mrbtagirzd3. 40 (s, NH2) 3.50 (s,

2@); 3.70 (s, 2H); 3.85 (s, 3H); 3.98 (s, 3H); 4.20-

4T8¢ @Rhyeechdagide is) obtaimned affier NHeatmery (withy a

= 8.7 Hz, 2H); 7,20-7.35 (m. 4H); 7.42 (dd, J1 = 9.2

HEO LTS PP 9%.@%’?,9% ?‘179335121@( dn pietgvd igrthepyfollowed
i hydrochl oride.is obtained

7.74-7.77 ). T d
a tyercﬁyrsé:ﬁtlf‘}énrﬁa%\l_ho% g;r%nb JI}tsioé’rFOéTfylhf%rbegre'n chl ori de

10 '%H@ %%gﬂtfgﬁg§é are separated by liquid chromatography

15

20

25

on a Chiralpak AD chiral phase (eluent: 60/40 (v/v)
isohexane/ethanol). Their absolute configurations were
not determined. These products contain a small amount

¢cf residual isohexane.

(=) -7-Methoxy-4- (4-methoxyphenyl) -N-1-[1~- (naphthalen-2-
ylethyl)piperidin-4-yl]phthalazin-l1-amine

[a]Dﬂ)= -24 (c = 0.15, dichloromethane)

m.p. = 136°C (Mettler FP62)

LC/MS: MH' = 519 (Rt = 5.76 minutes)

'H NMR & in ppm (CDCls): 1.45 (d, J = 6.7 Hz, 3H); 1.64-
1.79 (m, 2H): 2.10-2.35 (m, 4H); 2.80-2.90 (m, 1H);
3.08-3.15 {m, 1H); 3.65-3.75 (m, 1H, CH); 3.84 (s, 3H):
3.94 (s, 3H); 4.30-4.40 (m, 1H); 5.13 (d, J = 7.2, 1H,
NH); 6.98 (d, J = 8.7 Hz, 2H); 7.11 (d, J§ = 2.2 Hz, 1H,

H-1 naphthyl); 7.27 (dd, J; = 9.2 Hz, J, = 2.5 Hz , 1H);
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15 Exanpl e 53: (conpounds 123) 53.1

{4-1(4-{[7- Met hoxy- 4- ( 4- met hoxyphenyl ) pht hal azi n-

1-yl ] am no} pi peri di n-1-yl) et hyl ] phenyl } car boxyl i c
acid (dihydrochloride) 20 3.1 nL of 2N sodi um
hydroxide and 5 nL of dichloronmethane are added to a
solution of 1.6 g (3.1 mml% gf nmet hyl

N-{4-[(4-{[7- et hoxy-4-(4-ne Xy-

phenyl ) pht hal azi n- I-yI]anino}piperidin I-

yl_) mt erJeBOh@Q'glt ?reg?:{%@ r'oo n o :{pg)t ur el%éh?%d hb-urPE

arhq_1 thTerb-)ac Gdl fJ ed g_leN ﬂydr ochloric acid. It is
uce

evagor at’ed der re p’ressure and the residue is

122 taken up i n di chl oromet hane and ethanol. A white

precipitate forns, which is washed with diisopropyl
r—?”MEﬂHEﬂ&‘KJ mele oot Knydl N -LB- povitipoitalen-2~

obdtqgl ned (72%vyi e|§§i 5 mxpﬁa Zﬂé)c (Mettler FP62)

LC;}‘ll&hﬂ-jp:.ﬁé}&dﬁt -4~y IphtRdlE iy -THamive S i n ppm

(DVBO, d 2.15-2.50 (m 4H); 3.0-3.20 (m 2H);

3 [mo]Dé 60+(lﬁ‘1 (2HF; 03189 (8. chdkromerdSnes, 3H);

4.20-4.30 (m 1H); 440(s,2H) 7.21 (d, J = 8.5 Hz,

1@121-1) 713623‘°QdMalttle3fEFB-&2 2H); 7.72 (dd, J1 = 9 Hz,

J2 = H21H);783dJ:82Hz 2H); 7.93 (d,

J I£/9’IS H;MH 1H) 518. d&it(& 75 sllzurtl,;es 2H); 8.46 (s, 1H)

X s, 1H, N 15 53 2

N‘@4NF845{E7 R@Fhé??ci k4 1 53 d, J = Fg Hz, 3H): 1.63-

1.80 (m, 2H); 2.15-2.42 (m, 4H); 2.90-3.0 {m, 1H);
3.17-3.27 {(m, 1H); 3.65-3.75 (m, 1H, CH); 3.90 (s, 3H);
4.02 (s, 3H); 4.34-4.44 (m, 1H); 4.76 (d, J = 7.2, 1H,
NH); 7.01 (d, J = 2.2 Hz, 1H, H-1 naphthyl); 7.05 (d, J
= 8.7 Hz, 2H); 7.34 (dd, J; = 9.2 Hz, J; = 2.5 Hz, 1lH}:
7.46-7.52 {(m, 2H); 7.58-7.66 (m, 3H); 7.74-7.88 (m,

4H); 7.96¢ (d, J = 9.2 Hz, 1H).

Example 51: (compound 112)

N-[1-(4-hydroxymethylbenzyl)piperidin-4-yl]-7-methoxy~
4- (4-methoxyphenyl)phthalazin-l-amine dihydrochloride
This product is obtained by reduction of the
corresponding methyl ester (compound 107), which was
prepared by the reductive amination method described in
49.2, using methyl 4-formylbenzoate.

A solution of 400 mg (0.78 mmol) of methyl {4-[{4-{[7~-
methoxy-4-(4-methoxyphenyl)phthalazin-1-

yllaminolpiperidin-l-yl)methyl]lphenyl}carboxylate



met hoxyphenyl ) pht hal azi n- 1-yl ] am no} pi peridin-1- yl)
nmet hyl ] phenyl } car boxam de di hydrochl oride 0.29 nL
(2.3 mmol) of Nethylnmorpholine is added to a stirred
suspensi on of 400 mg (0.7 mrol) of {4-[(4-{[7- 20
nethoxy-4-(4-nethoxypheny|)p@&?alazin-l

yl ] am no} pi peri di n-1-yl ) net hyl'[phenyl } car boxylic acid
(dihydrochloride) in 10 nL of tetrahydrofuran at OC,

di f 0.
n%ﬁ@?nchjf or ofor rrgt[g]9 %'19@1;_-9 IEJE?%IQ?Z u’g% Ejr%ga?%?gl)
Z%MJI at, 0C, s@:ﬂ%l@sﬁ oo £ 35 9 rhf{;m vd? é’frur‘ﬁofp"/é%fqi‘ CONPum

annnnla solution s then added r eACt T ON

medhi el i Surs th e d ofn 29 houss @étf&%%&f@ﬂﬁt Ué@lf?f‘@'d

123 is then concentrated under reduced pressure.

sai WNC hyrhoxiste-d Soradeledh i@ 1hes esi e anse ¢ hieor 1
m xture is then extracted wi th dichl oronet hane. The

5 ortgani arphasen isydwsheskdvivitisal U aile b A0Ue astsd sa6i um
chloride 5 solution, dried over anhydrous sodi um
snthﬁQ;kﬂﬁi&dkuthnﬁnﬁnmﬂenfLthHrr&nﬂuﬁuﬂ pule Ssfir ey
The residue is urified on a colum of silica
(SN resiroxiag o lutiich -orldhsish ey resttieghot)th 150

nggpf colourless oil are obtained. 10 LCM5: M+ =
R rome tER NG - Fhes o rga VR iha s gemWEsvse ¢vigh

%%Oﬁ fqufgus §o§§u%r52‘rf§1q)(rldes S@é.u(@%srgﬁbd%‘ie(dmover
10 (gﬁgy%g%%§7@hgﬁ@%hfgl%%§%g@gﬁ fﬁ%n.ﬁqﬁ?oratedN@%der
reduced pressure. The residue is purified on a column
of silica (eluent: 85/15 (v/v)
dichloromethane/methancl). After crystallization from
diisopropyl ether, 220 mg of a white powder are
15 obtained.
m.p. = 139°C (Mettler FP62)
LC/MS: MH™ = 485 (Rt = 4.99 minutes)
'H NMR § in ppm (DMSO d 6): 1.60-1.80 (m, 2H); 2.03-2.20
(m, 4H); 2.85-2.96 (m, 2H); 3.51 (s, 2H); 3.85 (s, 3H):
20 3.97 (s, 3H); 4.20-4.30 (m, 1H); 4.49 (d, J = 5.7 Hz,
2H); 5.13 (t, J = 5.7 Hz, 1H); 6.98 (d, J = 7.5 Hz,
1B, NH); 7.10 (d, J = 8.7 Hz, 2H); 7.30 (s, 4H); 7.42
(dd, J1 = 9.2 Hz, J, = 2.5 Hz, 1H); 7.50 (d, J = 8.7 Hz,
28); 7.72-7.77 (m, 2H).
25 The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.




15 7.45 (m 3H); 7.51 (d, J =6.7 Hz, 2H); 7.72-7.76
(m 2H); 7.86 (d, J =8.2 Hz, 2H); 7.93 (s, 1H). The
di hydrochloride is obtained after treatment with a
sol ution of hydrogen chloride in diethyl ether. 20
Exanpl e 54 (conpounds 139)

1-{4-[1(4-{[ 7- Met hoxy-4- (4- e E xyphenyl ) pht hal azi n-1 -
yI]anino}piperidin-l-yl)nethg ?phenyl}ethanol

di hydrochloride 25 56 ng (1.2 mml) of sodium

E%%rﬁi_%z_arf added 401183) suspensi on of 300 ng (0.6
m;ﬁ am no p| peri M%%%)%%eny'r} ! o7n—emethoxy—4-

ﬂ f hang)
stl rred for~24 Igll}?)s atﬂ'r%ic}ﬁ]{tenpelrnzﬁ urerﬂaﬁ%égc%‘en%lde

3&HN W Rt lief |dbta MdEhFadd e 1die Jeaetjang-
nmedium5 to 10C, 1 nL of acetone 1s added and the

5 Mogacb arg y 1) b eaviapor-at-ad jumdeds dipduced- pr-essure.
The residue is purified on a colum of silica
( eletdrbcy oA )t 8 17 i r(Al/Agmine (compound 108), which
di chl or onet hane/ net hanol ). 300 ng of a white powder
am@ soptraipeedd M a ChvS:radiet i489 arRmat S r0natiima es)
IHNVR 6 in ppm (DVMSO d 6): 1.07 (d, J =7 Hz, 3H);
1985crigeq rhn 2922 WGEIZ, zis-ocmn zad @hyvZed5  (m
2H) 3.51 (s, 2H); 3.85 (s, 98(

482814 Osfot(er*ﬁram)droé%@maﬁ (smlrmd 2% 16 E—Dd anﬂ 3944 ng

10 1§1ﬁzmmol O?)sodlum %ordﬁydrlde are ;édggﬂ Next, (% mL

(10 mmol) of trifluorocacetic acid is added dropwise.
The reaction medium is stirred for 10 minutes, and a
solution ¢f 1 g (2 mmecl) of N-[l-(4-cyanobenzyl)-
piperidin-4-yl)-7-methoxy-4-(4-

15 methoxyphenyl)phthalazin-l-amine in 8 mL of
tetrahydrofuran is then introduced. The reaction medium
is stirred overnight at room temperature and is then
concentrated under reduced pressure. 10 mL of 10%
hydrochloric acid are added and the sclution is

20 refluxed for 1 hour 30 minutes. After cooling, the
reaction medium is washed with diethyl ether and then
basified with 1N sodium hydroxide solution and
extracted with ethyl acetate. The organic phase is
washed with saturated aqueous sodium chloride solution,

25 dried over anhydrous sodium sulfate and then evaporated

under reduced pressure. After crystallization from



8.7 Hz, 2H); 7.26-7.34 (m 4H); 7.43 (dd, J, = 9 Hz,
J2 =2.5 Hz, 1H); 7.52 (d, J =8.7 Hz, 2H); 7.73-7.77
(m 2H). The di hydrochloride is obtained after
treatment with a 20 solution of hydrogen chloride in
diethyl ether. Exanple 55 ( gﬁNrE)ounds 140)
7-N@thoxy-4-(4-nethoxypheny|; {1-[4-(pyrrolidin-I-

yl met hyl ) benzyl ) - pi peri di n-4-yl } pht hal azi n-1 -am ne 25

t fdl*;_b’adé;%%(}kﬁ '9&&@5 850 S0 Ui£ of i1 886G s d - Hpe Ml )

meidyaaenyl ) - N-{I-[4 (pyrrolidin-I-yl-
car boxy) benzyl ] pi peri di n-4-yl }phthal azin-l1-anmne in 6

mMm.of. tetreEdar ofayweres sssddyred at 0C, and 50 ng (1.3
5 mmol ) of |ithium alum niumhydride are added. The

mMDaAMSE: iMH'T ef 48¥ed Rftoe 3 .Heund naneéstyhen cool ed and
succeSS|ver hydrol ysed with 0.25 niL of water, 0.25 nL
5ofH6NM§o§|mn1hymr®EMa@ dné) 0. 156ﬁt1080mamer2HThe2 0-2.20
suspensi on obtained is filtered and evaporated under
10Tedibed DrésAn®e (The dsi duet 3 Pt | f3edton 3350 (s,
colum _of silica (eluent: from 100/0 to 80/20 (v/yg
d.%ﬂlror—”or?é{ hbﬁwe/%trha%cﬁ% (840 3y ‘of3 -PRnitre YUmmt

(Lj]%tCt arng% aéd'rh%ydr@cthwgﬁ (I;IZ}:Ei §{Zg 'néﬂi)a{fﬂs
e vl B PN % o 2
10 J, = 2.5 Hz, 1H); 7.52 (d, § = 8.7 Hz, 2H); 7.74-7.77
(m, 2H).
The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.

15 Example 53: (compounds 123)

53.1 {4-[(4-{[7-Methoxy-4- (4—-methoxyphenyl)phthalazin-
l-yl]amino}piperidin~1l-yl)methyl]phenyl}carboxylic acid
{dihydrochloride)

20 3.1 mL of 2N sodium hydroxide and 5 mL of
dichloromethane are added to a sclution of 1.6 g (3.1
mmol) of methyl N-{4-[(4-{[7-methoxy-4-(4-methoxy-
phenyl)phthalazin-l-yl]lamino}piperidin-1-
yl)methyliphenyl}carboxylate in 20 mL of methanol. The

25 mixture is stirred at room temperature for 20 hours and
then acidified with 1IN hydrochloric acid. It is

evapocrated under reduced pressure and the residue is



N-[ 1- (4- D net hyl am nonet hyl benzyl ) pi peridin-4-yl]-7 20
nmet hoxy- 4- ( 4- met hoxyphenyl ) pht hal azi n-1-am ne
trihydrochloride A m xture of 400 ng (0.82 nmol) of
N-[ 1-(4-
am nomnet hyl benzyl ) pi peri din |']-7-met hoxy-4-(4- 25
nmet hoxyphenyl ) pht hal azi n- I-ah?ge and 0.2 nL (5 mmol)
of fornic acid is stirred at 0C, and 0.32 niL (4.2

) of aqueous 37% fornmal dehyde solution and 0.5 nL
oftai{z’él Uiatldr Hreh lprset mae et (s tom Rl Jinvlksite
stirred at 90C for 8 hours and then at room

t SHFEFRAE & IO i sSh N ol hydt G Rerzepyl
ad d an m xg.ure n extracted with

T s fe Sty o £ i d 1 SuReP Tt
S ium chloride solution, dried
03%% aghydrous §%ﬁ§9ﬂ1sulfate and then evaporated
ugg%; _educet PRSSUWS R yresidue is purified using

a resin of met hyl 1socyanate grafted onto

polcysicyr ene.= 899 e of prpgqﬁingfgspbtalned in the
formof a yellow 10 oil. LC M5 = 512 (Rt = 4.43

M'AUNER) & i th NMR« 8 (Dmspps 6 PVED, @56).56 6h; 1489; (mo 3.20
2H); 2.00-2.15 (m 4H); 2.15 (s, 6H); 2.85-2.95 (m

2Hm, 2H37 (35,402H).;60 3mhl 2(8,; 2H)89 3.s§5 A,; IH)09 398 3H) ;
(s, 3H); 4.20-4.30 (m 15 1H); 6.99 (d, J = 7.6 Hz,

14, 2RH);- 32, Ao, (dH) S 4. 8105 (Hz, 2HAH) ;7. 21207, 34 < 8. A H)z,
-743(dd J1 = 9 Hz, = 2.3 H, ;?752§’J_
828 ) ki 7-2R) :(d7. P3=787P (Hm 28).; TR tidchydinochPoHrdeJ:

|3 %btalned after treatment with a
’ .83 (d, Jd = 8.2 Hz, 2H); 7.93 (d, J = ¢

Hz, 1#); 8.04 (d, J = 8.2 Hz, 2H); 8.46 (s, 1H); 11.16

(s, 1H, COCH); 13.17 (s, 1H, NH);.

53.2 N-{4-[(4~{[7-Methoxy-4-(4-
methoxyphenyl)phthalazin-l1-yl]amino}piperidin-1-
yl)methyl]phenyl}carboxamide dihydrochloride

0.29 mL (2.3 mmol) of N-ethylmorpholine is added to a
stirred suspensicn of 400 mg (0.7 mmol) of {4-[(4~{[7-
methoxy-4- (4-methoxyphenyl)phthalazin-1-
yllamino}piperidin-l-yl)methyl]phenyl}carboxylic acid
(dihydrochloride) in lO mlL of tetrahydrcfuran at 0°C,
fellowed by dropwise addition of 0.074 mL {0.77 mmol)
of ethyl chloroformate. The mixture is stirred for 1
hour at 0°C, and 0.6 mL (3.5 mmol) of a 20% agqueocus
ammenia solution is then added slowly. The reaction

medium is stirred for 20 hours at room temperature and



20 solution of hydrogen chloride in diethyl ether.
Exanpl e 57 (conpounds 94)

4- (4- Met hoxyphenyl ) - 7- met hoxy- N-[ (3R) - 1- ( napht hal en- 2-
yl met hyl ) pyrrolidin-3-yl]phthal azin-l-amne 25

di hydrochl oride 57.1

(3R) - 1- ( Napht hal en- 2- ylnethylf 3-tert-
butyloxycarbonylan1nopyrro||d|ne 127 Thi s conpound

v e LA e T v 0 BT
kﬂﬂ&@f%&f@@bPﬁyééwgaoﬁer{ﬁé ALOSGW th g the mixture is

2- napht hal dehyde residue 1s purifred
calnem &ft sddt LR x&ﬂl&'%‘ichlcﬁf&ﬁ%@@%@ t'ﬂd@% ar(VéV;Zhase

di chl or onet hane/ net hanol ) .

6.3 wd gnE®s)i tht M&fatéu Fﬁkghé&!?@@é’dﬁlm éhﬁgr:(dlﬁ
10H); 1.50-1.65 (m 2.15 (m 1H); 2.25-2.35

5 (mql];.l—ﬂ):i;or?,. 5Pr i(am] olxﬂaﬁl-@nhﬁir?@:s?.ﬁﬁﬁf(m s fatde 7nd Sthen
2H); 3.85-3.95 (m 1H); 6.95 (d, 1H NH); 7.45-7.55
(rﬁvemq)ratkcsmr(cser megqucezi 8oeels Qbrd MTIBH)re SR is
(3R) - 1- (Napht hal en- 2-yl net hyl )pyrrolidin-3- 15 yl am ne
ARSBIRTSsh &7 2. B 1y &6 Fhiol9a ofe ouangourfth A5 1 Av)25
nm_, ,of 2. 5M HCl Et OAc is heated at 80C for 6 hours and
t e O TRy aietha™e Flor 1% mslrad aTtee kaarcka h ol

nedlun1|s f|| ered. The precipitate is washed with
et ﬁ ket ‘and then oven-dried. It is taken up in a

10 ”kgbﬂﬁﬁ gﬁfdlcgégrpwgthage @qglﬁ sodlun1hydrOX|de
'Y NMR 8 in ppm (DMSO d 6): 1.65-1.80 (m, 2H); 2.05-2.25
(m, 4H); 2.85-2.85 (m, 2H); 3.58 (s, 2H); 3.85 (s, 3H);
3.98 (s, 3H); 4.20-4.30 (m, 1H); 6.99 (d, J = 7.3 Hz,
1H, NH); 7.09 (d, J = 6.7 Hz, 2H); 7.30 (s, 1H); 7.40-
15 7.45 (m, 3H); 7.51 (d, J = 6.7 Hz, 2H); 7.72-7.76 {m,
2H); 7.86 (d, J = 8.2 Hz, 2H); 7.93 (s, 1H).
The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.

20 Example 54 (compounds 139)

1-{4—[(4—{[7—Methoxy-4-(4—methoxypheny1)phthalazinwl-
Yl]lamino}piperidin-1l-yl)methyl]phenyl}ethanol

dihydrochloride

25 56 mg (1.2 mmol) of sodium borohydride are added to a
suspension of 300 mg (0.6 mmol) of 1-{4-[(4-{[7-

methoxy-4- (4-methoxyphenyl)phthalazin-1-




then extracted with dichl oronet hane. The organi c phase
is washed with saturated aqueous sodi um chl oride 25
solution, dried over anhydrous sodi um sul fate and then
evapor at ed under reduced pressure. LC M5 M+ = 227
(Rt = 2.71 mnutes) 128 1H ny 8 in ppm (DVMSO d 6):
1.35-1.45 (m 1H); 1.50-1.85 flm 1H); 1.95-2.15 (m
2.15-2.20 (m iH); 2.45- 2.75 (m 4H); 3.30-3.40

1H);
(12%1 ]13?&%?%#%3?%5@%%%%3;%1 Iorny VeI riods 80 (S

P 1 R i Ly T a4
andene ) HY,S comaund 4is %@'%%ﬂlf}gb&y LANE for

met hod described in step 1.4 o
reactliont®fs at reflux. After cooling the reaction medium

- (3R)-1- (napht hal en- 2-yl net hyl ) pyrroli di n-3-yl am ne

10

15

20

25

Witkh 10°C, 1 mL of acetcone is added and the mixture is
1- chl or o- 7- net hoxy- 4- (4- met hoxyphenyl ) pht hal azi ne. The

r ediedue vispopartiefd echday aechiasmh pofessdddeca T usddidue is
from 15 100/0 to 85/15 (v/v)

direiidriede chrage /ardturan ol f) s 1G/AES: (eNident :49D0/R to BHAS5
m nut es) The di hydrochl oride is obtained after

t r{@d{rre S GRILOR oF e tO@INE/ e hefn oy dr G§én mehlodt iadevhidrke

di et hyl ether [a]. D20 = -50 (c=1, MeOH) 20 Exanple 58
(&6 gnggeggptalned.

169 IENEY oL IR LS - 1- (napit hal en-2-
'H NMR 8 in ppm (DMSO d 6): 1.07 (d, J = 7 Hz,
3H); 1.65-1.80 (m, 2H); 2.05-2.25 (m, 4H); 2.85-2.95
(m, 2H); 3.51 (s, 2H); 3.85 (s, 3H); 3.98 (s, 3H);
4.20-4.30 (m, 1H); 4.68-4.77 (m, 1H); 5.10 (d, J = 4.2

Hz, 1H, OH); .99 (d, J = 7.5 Hz, 1H, NH); 7.09 (d, J
8.7 Hz, 2H); 7.26-7.34 (m, 4H); 7.43 {(dd, J, = 9 Hz, J;
= 2.5 Hz, 1H); 7.52 (d, 0 = 8.7 Hz, 2H); 7.73-7.77 (m,
2H) .

The dihydrochloride is obtained after treatment with a

sclution of hydrogen chloride in diethyl ether.

Example 55 (compounds 140)

7-Methoxy-4- (4-methoxyphenyl) -N-{1-[4- (pyrrolidin-1-
ylmethyl)benzyl] ~piperidin-4-yl}phthalazin-l-amine

trihydrochloride




yl met hyl ) pyrrolidin-3-yl]phthal azi n-1-am ne 25 58. 1.
(3S)-1- (Napht hal en-2-yl net hyl )-3-tert-

but yl oxycar bonyl am no- pyrrolidine 129 Thi s conpound
was obtai ned via the reductive am nation nethod
described in 49.2, by reactigpcof (S)-3-tert-

but yl oxycar bonyl am nopyrrolidine with

2 ‘napht hal dehyde. 5 The residue is purified on a

d ch%g(;lr]g{rrle? lagﬁgf 386 HeTH0. 65 LA IPORR, 5 IndPhd Rl LYL-

VR 8riD DVBQ, 01 6)i-1.37 (m
1OH) 1% 1%5 1% (@?‘gfséz. 15 (m§1H) 2.25-2.35

(rﬁaﬂﬁﬁx 5§P]pﬂ§bﬁiﬂlnilj 1 PoBOnd Mz D 1-Bmide (S0 6
2H); 3. 1H); 6.95 (d, 1H, NH); 7.45-7.55
(mL 3F ; tgtﬁﬂ&@roﬁ-lh'ﬂan Vs 8ot VxH&d (dt GHY, HBA250 mg (1.3
~ (3S)-1- (Napht hal en- 2-yl met hyl ) pyrrolidin-3- 15 yl am ne

5 Thenalelprof el tloumfa Thivel mihhm eh yisi gerd 0e nedded ¢ 0Ttk ng

to the nmethod described in 57.2. LCOMS: M+ = 227 (Rt
= i gound me e f 2oxddH NVR 3 houppmiOVEG 1 @oled and
1.35-1.45 (m 1H); 1.50-1.85 (m 1H); 1.95- én&
muccaeq@\zelao T(mrqwse@ wisth 20 725 (1R QHwa%ego P mL

3. 65- ;. 7.40-7.55 é 3H); 7.80
(Sof 1!:’;:[3 Jg.gn ﬁl;gjjrcph;[d%l_@nd 2% 7558 mL © water. The

AT B BT Byt o1 T e Y 1 ARG e

IOE“péH%ced pressure. The residue is purified on a column

15

20

25

of silica (eluent: from 100/0 to 80/20 (v/v)
dichloromethane/methanol). 40 mg of a white gummy
product are obtained.

LC/MS: MH' = 538 (Rt = 4.50 minutes)

The dihydrochloride is obtained after treatment with a

solution of hydrogen chloride in diethyl ether.

Example 56 (compounds 151)

N-[1l-(4-Dimethylaminomethylbenzyl)piperidin-4-y1]-7-
methoxy-4- (4-methoxyphenyl)phthalazin-l-amine

trihydrochloride

A mixture of 400 mg (C.82 mmol) of N-[1-(4-
aminomethylbenzyl)piperidin-4-yl]-7-methoxy-4-(4-
methoxyphenyl)phthalazin-l-amine and 0.2 mL (5 mmol) of
formic acid is stirred at 0°C, and 0.32 mL (4.2 mmol)

of aqueous 37% formaldehyde solution and 0.5 mL of
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130 This conpound i s obtained according to the nethod
described in step 1.4 of Exanple 1, by reacting
(3S)-1- (naphthal en-2-yl net hyl) pyrrolidin-3-ylam ne
with 1 5 :
chIoro-7-nethoxy-4-(4-nethox¥2%enyl)phthalazine. The
residue is purified on a col of silica (eluent:
from 100/0 to 85/15 (v/v) dichloronethane/ net hanol).

G G eht 5T < Ut FFRGE M dFSd AR B TR 22T 1807C
SO OB 8 £ St Iy N 1 By
11N Bsdbdun KRIfFide 25 Tadde® dBE OO N L dze Qs £fen
o, 0 =0 COa) a) z=z _\ [ (r it |
extracted with dichloromethane. The organic phase is
washed with saturated aqueocus sodium chloride sclution,
dried over anhydrous sodium sulfate and then evaporated
under reduced pressure. The residue is purified using a
resin ¢of methyl isocyanate grafted onto polystyrene.
300 mg of product are obtained in the form of a yellow
oil.
LC/MS: MH" = 512 (Rt = 4.43 minutes)
'H NMR & in ppm (DMSO d 6): 1.65-1.80 (m, 2H); 2.00-2.15
{m, 4H); 2.15 (s, 6H); 2.85-2.985 (m, 2H); 3.37 (s, 2H);
3.51 (s, 2H); 3.85 (s, 3H); 3.98 (s, 3H); 4.20-4.30 (m,
1H}); 6.99 (d, J = 7.6 Hz, 1H, NH); 7.09 (d, J = 8.5 Hz,
2H); 7.20-7.34 (m, 4H); 7.43 (dd, J, = 9 Hz, J, = 2.3

Hz, 1H); 7.52 (d, J = 8.5 Hz, 2H); 7.73-7.77 (m, 2H).

The trihydrochloride is cbtained after treatment with a

solution of hydrogen chloride in diethyl ether.

Example 57 (compounds 94)

4- (4~-Methoxyphenyl) -7-methoxy-N-[ (3R) -1~ (naphthalen-2-
ylmethyl)pyrrolidin-3-yl]lphthalazin-l-amine

dihydrochloride

57.1 (3R)-1-(Naphthalen-2-ylmethyl)-3-tert-

butyloxycarbonylaminopyrrolidine
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22 X22No 0 O /\/\ NNJ NL LL _m QO
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127

This compound was prepared via the reductive amination
method described in 49.2, by reaction of (R)-3-tert-
butyloxycarbonylaminopyrrolidine with 2-naphthaldehyde.
The residue is purified on a column of silica (eluent:
from 100/0 tec 90/10 (v/v) dichloromethane/methanol).
LC/MS: MH® = 327 (Rt = 6.34 minutes)

'H NMR 8§ in ppm (DMSO d 6): 1.37 (m, 10H); 1.50-1.65 (m,
1H); 1.95-2.15 (m, 1H); 2.25-2.35 (m, 1H); 2.352 (m,
1H); 2.70-2.80 {(m, 1H); 3.71 (s, 2H); 3.85-3.95 (m,
1H); 6.95 (d, 1H, NH); 7.45-7.55 (m, 3H); 7.80 (s, 1H);

7.85-7.95 (m, 3H).

57.2. (3R) -1- (Naphthalen-2-ylmethyl)pyrrolidin-3-

ylamine

A solution of 2.5 g (7.66 mmol) of compound 57-1 in 25
mL of 2.5M HCl-EtOAc is heated at 80°C for 6 hours and
then at room temperature for 16 hours. The reaction
medium is filtered. The precipitate is washed with
ethyl acetate and then oven-dried. It is taken up in a
mixture of dichloromethane and 1IN sodium hydroxide, and
then extracted with dichloromethane. The crganic phase
is washed with saturated agueous sodium chloride
solution, dried over anhydrous sodium sulfate and then
evaporated under reduced pressure.

LC/MS: MH* = 227 (Rt = 2.71 minutes)
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'H NMR & in ppm (DMSO d 6): 1.35-1.45 (m, 1H); 1.50-1.85
(m, 1H); 1.95-2.15 (m, 1H); 2.15-2.20 (m, 1H); 2.45-
2.75 (m, 4H); 3.30-3.40 (m, 1H); 3.65-3.8 (m, 2H); 7.4-
7.55 (m, 3H); 7.80 (s, 1H); 7.85-7.95 (m, 3H).

57.3. 4- (4-Methoxyphenyl) -7-methoxy-N-[ (3R) -1~
(naphthalen~2-ylmethyl)pyrrolidin-3-yl]phthalazin-1-

amine

This compound is obtained according to the method
described in step 1.4 of Example 1, by reaction of
(3R)-1-{(naphthalen-2-ylmethyl)pyrrolidin-3-ylamine with
l~chloro-7-methoxy-4-(4-methoxyphenyl)phthalazine. The
residue is purified on a column of silica (eluent: frcm
100/0 to 85/15 (v/v) dichloromethane/methancl).

LC/MS: MH' = 491 (Rt = 5.93 minutes)

The dihydrochloride is obtained after treatment with a
solution of hydrogen chloride in diethyl ether

[]p?® = =50  {c=1, MeOH)

Example 58 (compounds 96)

4- (4-Methoxyphenyl) -7-methoxy~N-[ (3S) -1- (naphthalen-2-

ylmethyl)pyrrelidin-3-yl]phthalazin-l-amine

58.1. (38)-1-(Naphthalen-2-ylmethyl)-3-tert-

butyloxycarbonylamino-pyrrelidine
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This compound was obtained via the reductive amination
method described in 49.2, by reacticn cf (8)-3-tert-
butyleoxycarbonylaminopyrrolidine with 2-naphthaldehyde.
The residue is purified on a column of silica (eluent:
from 100/0 to 80/10 (v/v) dichloromethane/methanol).
LC/MS: MH" = 327 (Rt = 6.40 minutes)

'H NMR 8 in ppm (DMSO d 6): 1.37 (m, 10H); 1.50-1.65 (m,
1H); 1.95-2.15 {(m, 1H); 2.25-2.35 (m, 1H); 2.52 (m,

1H); 2.70-2.80 (m, 1H); 3.71 (s, 2H); 3.85-3.825 (m,
1H); 6.95 (d, 1H, NH); 7.45-7.55 (m, 3H); 7.80 (s, 1H):

7.85-7.95 (m, 3H).

58.2. (38) -1- (Naphthalen-2-ylmethyl)pyrrolidin-3-

ylamine

The deprotection of the amine was performed according
to the method described in 57.2.

LC/MS: MH" = 227 (Rt = 2.89 minutes)

'H NMR 8 in ppm (DMSO d 6): 1.35-1.45 (m, 1H); 1.50-1.85
{m, 1H); 1.95-2.15 (m, 1H); 2.15-2.20 {(m, 1H}); 2.45-
2.75 (m, 4H); 3.30-3.40 (m, 1H); 3.65-3.8 (m, 2H):

7.40-7.55 (m, 3H); 7.80 (s, 1H); 7.85-7.95 (m, 3H).

58.3. 4-(4-Methoxyphenyl)-7-methoxy-N-[(38)-1~
{naphthalen-2-ylmethyl)pyrrolidin-3-yllphthalazin-1-

amine
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This compound is obtained according to the method
described in step 1.4 of Example 1, by reacting (3S)-1-
(naphthalen-2-yimethyl)pyrrelidin-3-ylamine with 1-
chloro-7-methoxy-4-(4-methoxyphenyl)phthalazine. The
residue is purified on a column of silica (eluent: from
100/0 to 85/15 (v/v) dichloromethane/methanol).

LC/MS: MH'= 491 (Rt = 5.93 minutes)

The dihydrochlcoride is obtained after treatment with a
sclution of hydrogen chloride in diethyl ether.

[0]p?® = +47 (c=1, MeOH)
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hydrogen atomor a O _5-al kyl group, or alternatively
RO and R10 together forma single bond or a

Cl _4-al kyl ene group; 15 L represents a single bond or
a Cl_2-al kylene, -CHCH or 15QEC group; the
Cl_2-al kyl ene ‘and -CH=CH groups being optionally
substituted with one or nore Cl1_2-al kyl substituents;

or al ternahvelopdo R 838hS1i8 LYY WHLRTvedt i lunderwent
group; 20 Rl represents an aryl” or a heteroaryl; the

pRk¥madld ogheler edlstls JMeNs ReiMeieRt iteRRldds the receptor 1
substituted with one or nore radicals Z, which may be

oifd eliliagdn -@ondichfteragnitng Hedmork? (@ )R3 MOr eaentietermined
i ndependently of each other, a hydrogen atomor a
b§l tBeaslekyleaors .C1_3-f | uor oal kyl group, . or
alternatively R2 and R3 form together with the
carbon at Ginet Katstisemon stiserpd d rcyelagmrdpmal thediyl vitro
group; 5 R4 represents a hydrogen atomor a
actigizkgif, tEe Zompesekd lof thes leWendical i the MCH:
C3_6-cycl oal kyl - C1- 3- al kyl ene,
refeRrerRy PLOMEE 13- al kyl ene, HO Cl1_3-al kyl ene or Ci-3-
al kyl - X-C1_3-al kyl ene group in which X represents S,
SO or S02, 10 or alternatively R4 represents an
B@% Q—C%f%aglgylene, aryl, aryl-Cl_3-al kyl ene,

; Cl_3-al kyl ene, aryl -

C1_3'a|kYEﬁ%F@ ﬁggf%ygh%yE%n%heh%E%ﬁ%QEWIerthe compounds

het er oar yl ene group; the aryl,

ol ¥heClndzakkyherer ahvl Mo rRIcdpt o@sCha?d Pelificrnrd by
het eroaryl and heteroaryl-Cl_3-al kyl ene 15 groups

shabpgnepthendllsy1sdlaintuiogd tiet Ibiowie ngr ofoke radiolabelled
radicals Z, which may be identical or different;

derivative of MCH to the MCH; receptors. This study was

performed on rat and/or mouse brain membrane preparations
according to the protocol described below.

In anticipation of the binding studies, the brains
are diluted in HEPES buffer 25 mM (pH: 7.4) containing MgCl;
5 mM, CaCl, 1 mM, homogenized using a Polytron blender for 3
times 20 seccnds (speed 25), and ére then ultracentrifuged
at 22 000 rpm and at +4°C for 30 minutes. The centrifugation
pellet is taken up in the same buffer and the membranes are
divided into aliguots and stored frozen at -80°C until the
time of use.

The membranes are warmed to room temperature and
then incubated in the presence of the test compounds, and of
50 pM of an MCH-based radiolabelled molecule, [™°I)-Tyr-
S36057 (8-amino-3, 6-dioxyoctanoyl MCH 6-17 sold by Perkin-
Elmer), in HEPES buffer 25 mM (pH: 7.4) containing MgCl;

5 mM, CaCl; 1 mM, bacitracin 140 mg/L, phenanthroline 1 mM
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R5 represents a hydrogen or hal ogen atomor a

ClL 5-alkyl, C1_3-fluoroal kyl, Cl1_5-al koxy,
Cl_3-fluoroal koxy, HO Cl-3- al kylene, -CN or

Cl. 3-al kyl -X- group in which%xepresents S, 20 SO or
SO2, . or alternatively R5 represents an RaRbN-,
RaRbN- C1- 3- al kyl ene, aryl, aryl-Cl_3-al kyl ene,

MY Oy YWoelerRany 21 BHR:. e aldubation is performed
aryl -Cl_3-al kyl ene, aryl-0- and heteroaryl groups

ReirR@rORlidrald i sUEdd 130 ed WiddE ,onghDre e est2pped by
radicals Z, which nay be identical or different; R6

rizefilde sentis iarhydt dgen aarl chalErgEh atfoffaror2 5 nBl_Gekal Kid4)
Cl1_3-fluoroal kyl, Cl1_5-al koxy, Cl_3-fluoroal koxy, -CN,
sRaRiNmentRaRuN-El B-28 lbdwims, sawdm erlthetigr,o@nd by

group; the aryl and 175 heteroaryl groups being

fapttiretdldny thuissidht @R Wlasofdgre Tiditensmdinalnrubated for
whi ch may be identical or different; R7 represents a

2hy@dger ToRThADGE satlorh o P o e rylgngimine solution. The

e Y s S o Tt ARy wsios -

Tl N o L

dh%%%%@dl' 1 1Chrd A O s 1arp)MO'o farr%J Q- @lolzpelled
etéeroary I"-0- an

group, the aryl, ary eteroary

BEeuPs e %%e%qtfii@'@ilrbﬁi%‘éb%té toHted M d bonE Ole JEN &

radical s Z, 10 which ray be identical or different;

R WeRBl e3ReNtS ta1hydredery endaRgenratspudrifid binding. The
Cl 5-alkyl, Cl1 5-alkoxy or O _3-fluoroal koxy group;

iAhriepresentetd vilydr egenher deadpegerisatcdntdre dnvention is
Cl 5-alkyl, Cl1_3-fluoroalkyl, C3_6-cycloal kyl,
e@drésced 0yl kyplan@l o the concentration that inhibits 50% of
the specific binding (ICsg).

Within the scope of the invention, the ICsy values
cf the compounds are generally less than 10 uM.

The compounds of formula (I) advantageously have
ICso values of less than 1 uM, more advantagecusly less than
or equal to 100 nM and even more advantagecusly less than or
equal to 10 nM.

By way of example:
- the compound according to Example 42 has an ICsg of 360 nM;
- the compound according to Example 2 has an ICsp of 72 nM:
- the compound according to Example 4 has an ICsp of 3 nM.

The compounds according to the invention may be
used for the preparation of medicinal products, in

particular medicinal products that are antagonists of the

MCH; receptor of MCH.
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15 al kyl ene, phenyl, C1_5-al koxy, Cl_3-fl uoroal koxy,
Cl _3-al kyl -0- C1_3-al kylene, HO Cl_3-al kyl ene, NC2,
-CN, Cl1_3-alkyl-X- or Cl1_3-alkyl-X-Cl_3-al kyl ene

r [ Lheh X represents S, SO or SQ2,
nggggﬁé?P§QP§ Z represents an RaRbN-, Raﬂﬂ¢Q£zEP%&Pslooossg
al kyl ene, RaRbNC(O -, Cl1_3-al kyl-C(O) -,
Cl _4-al kyl -CQ2- or C3-6- cyc*%%lkyl-CXC»- group, . or
alternatively Z represents an oxo radical, . or
alternatively two adj acent é% igals Z together forma
Cl_3-al kyl enedi oxy group; and Rb each
represent, independently of each other, a hydrogen
atomor a Cl_3-alkyl or G _3-alkyl-C(O- group; or

alternatiyely e |

ni trogen gfon1E?ﬁgggﬁgg?éggﬁgﬁ$ﬂggh§té?g%%gFégf formula (1)
optionally substituted with one or nore Cl_3-al kyl or

0X0 groups; 176 it being understﬁoqqthat when R2, R3,

R5, R6, R7 and R6 all represent ajhydirogen atom A

and B both represent an etqugg 9&51(-CHQCHQ-)

and L is a single bond, Rl and R# cannot both

represent an unsubstituted phenyl group; 5 in the form

of base or of acid-a@?it' sa ? and also in the
formof hydrate or sol®vate, and also the epanti oners
and di ast er eoi sRpe hereo and nixtures thereof.

1) 4$cording to daim1, 10
A.r.dpresents a Cl-4-al kyl ene

2. Conpound of for
characterized i 0=
group optional l'ys subsfti t

s A represents a Cy,-alkylene group optionally substituted
with one or more groups Ry, which may be identical or
different;

¢ B represents a C;4-alkylene group opticnally substituted
with one or more groups R;s, which may be identical or
different;

¢ Ry and R,p each represent, independently of each other, a
hydrogen atom or a Cy.s-alkyl group, or alternatively Rs and
Rip together form a single bond or a Ci.s-alkylene group:;

e I represents a single bond or a C;.;-alkylene, -CH=CH- or
-C=C- group; the C;.z-alkylene and -CH=CH- groups being
optionally substituted with one or more Ci-alkyl
substituents; or alternatively L represents a cycloprop-1,2-
diyl group;

® R; represents an aryl or a heteroaryl; the aryl and
hetercaryl groups being optionally substituted with one or

more radicals Z, which may be identical or different;



with one or nore groups Rg, which may be identical or
different; B represents a Cl_4-al kyl ene group
optionally substituted 15 with one or nore groups
R10, which may be identical ar4 different; Rg and R13
each represent a hydrogen atom or alternatively R9
and R10 together forma Cl-4-al kyl ene group; L

of SR EERNIS, @e%h:egteﬁtboa@hd@ en@enEhly, 020 caRh lepreesent s
an aryl or a heteroaryl; the aryl and heteroaryl

h@EedR@nbeitRg @t i:0mali-yalsiistdrt uheg Miudy caleydr grers
radicals Z, which nay be identical or different; Rz
and R3orepresemiat ivedepandent! R; of ceachtogdieher awith the
hydrogen atom or a Cl_3-al kyl group; 25 R4 represents
carkypdr egem athemn breaasCtheml lylcyaddpgorcyicllod il group:
C3-6-cycl oal kyl -C1_3-al kyl ene, Ci-3-al kyl -O C1- 3-
*al Ry lreREes@ns aarydragan #uan éve,a Ci-s—alkyl,
aryI-CI-3-aIk{lene-C)Cn-B- al kyl ene, heter%ggyl or
Chet éloarPR-LeY13- SrkeyIceite OGlcud hes~Saaoalkyl-Ci-s-

I.-d -3-al kyl.ene, _heteroaryl. and teroaryl-Cl 3 177
ag:i‘{’;%eélﬁe 5#@65‘&?‘@;‘9@%@%‘. H?esugg}"?{ln&‘ Wgﬁ?eo e Ci-a”

re radical,s_Z, ich. [ tical. or

et RESPRFaSEAE A RS AR ys S, 80 o

o6l 5-alkyl, Cl_5-alkoxy or aryl group; the aryl group
bérng optionally substituted 5 with one or nore

radi cabs 41:Whingh iRRY o&,i deptieaht8r andiit.&rent;-aiR/1ene,

represents a hydrogen"atom "~ R7 represents a hal ogen

adtom arya-€l Saalkkylener, €kA~a-koxyyl-0-Ci3-alkylene, aryl-
Ci-3—alkylene-0-Ci_z-alkylene, heteroaryl cr heteroaryl-Ci.z~
alkylene group; the aryl, aryl-Ci-3-alkylene, aryl-O-, aryl-
0-C;-z—alkylene, heterocaryl and heteroaryl-Ci;-z-alkylene
groups being optionally substituted with one or more
radicals 2, which may be identical or different;
e R; represents a hydrogen or halogen atom or a Ci-s-alkyl,
Ci-s3-fluorocalkyl, Ci-s—alkoxy, Ci.z~fluorcalkoxy, HO-Ci-3-
alkylene, -CN or Ci.z—alkyl-X- group in which X represents S,
50 or 503,

or alternatively Rg represents an RyRpN-, RaRgN-Ci-3-

alkylene, aryl, aryl-Ci-s-alkylene, aryl-O- or heteroaryl
group; the aryl, aryl-Ci-s-alkylene, aryl-O- and heteroaryl
groups being optionally substituted with one or more
radicals Z, which may be identical or different;

® R; represents a hydrogen or halogen atom or a C;-s-alkyl,
Ci-s3-fluoroalkyl, Ci-s—alkoxy, Ci-s—-fluorcalkoxy, -CN, R RyN-,

RaRpN-Ci-3-alkylene, aryl or hetercaryl group; the aryl and
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group or an aryl; 10 Re represents a hydrogen atom
Z represents a hydrogen or hal ogen atomor a

Cl 5-alkyl, Cl1_3-fluoroalkyl, C3_6-cycloal kyl,
C3_6-cycl oal kyl - C1_3- al kyl eng;s phenyl, C1_5-al koxy,
Cl_3-fluoroal koxy, Cl_3-al kyl-0- Cl1_3-al kyl ene,

HO C1_3- al kyl ene, N02 -CN, Cl1_3-alkyl-X- or 15

Hek 3 oyl g&&ﬁ:& RS TS PADT nswé@&a%é@pﬁm%ﬁe or

S, SO or or alternatively Z represents an

D NadRARN- L1 il kvl e RAIINEAD) -or different;

ClL 3-alkyl-C(0)- or C3_6-cycloal kyl -C(0)- group, 20 .

or Ral teprasénves ya hyepsesends anloxenradéeabr a ©f-s-alkyl,
alternatively two adjacent radicals Z together forma

@ 3 -3 laldad alnedi 0G4 - graolhn Xy ReCiasref Rio ezchk oxepr 8erty-z-

i ndependently of each other, a hydrogen atomor a
aakydlaigey |- @Y @1 Q-atadivrIceD) -gxpuipin 2hiclkyrX represents 3,
alternatively R and Rb form together with the

$ (9%’ aPEPEREE TBEANS i Em T P TRIY 0T R Rl RaRbN Ci-

ally subst tuted, wit e or _nhore Cl 3-al kyl
”gglk Seﬁs C}?'t'heclfbralr-h'%‘}fri oY o YT aryi-o<
he%egroci%drg}tltelgorg)n%agltﬁgmoap%é/ e,?]g nﬁl rfl. heargci) glnétoe]crcbélrd§ftgeroups

rs an

R Y e
WH i@ gl HY e fharAct e iziedd e didhat . A represents a
Cl- 4-al Kyl ene group optionally substituted with a
I Yprdfesents a hydrogen or halogen atom or a Cis-alkyl,
Ci-s—alkoxy or Cji-s=fluorocalkcxy group;
® 7 represents a hydrogen or halogen atom or a Ci-s—alkyl,
Ci-z-fluorcalkyl, Ci-g-cycloalkyl, Cs_¢-cycloalkyl-C;.3-
alkylene, phenyl, Ci.s~alkoxy, Ci-s-flucrcalkoxy, Ci-z-alkyl-0O-
Ci-s—alkylene, HO-Ci-3-alkylene, NO,, -CN, Cj-z-alkyl-X- or
Ci-z—alkyl-X-Ci_3—alkylene group in which X represents S5, SO
or S50,,

or alternatively Z represents an RsRpN-, RaRpN-Ci-3-
alkylene, RiRp,NC({0O)-, Cj-3-alkyl-C(0O)-, Ci.q=alkyl-COy- cr Cz-¢-
cycloalkyl-C({0O)- group,

or alternatively Z represents an oxo radical,

cr alternatively two adjacent radicals Z together
form a Cj-3—alkylenedioxy group;
® R, and Ry, each represent, independently of each other, a
hydrcgen atom or a Ci-s—alkyl or Ci-z-alkyl-C(O)- group; or
alternatively R, and Ry, form, together with the nitrogen atoem

that bears them, a heterocycle optionally substituted with

one or more Cj;-z3—alkyl or oxo groups;
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agfl §l§|°k§:|heo

B represents a Cl-4-al kyl ene group optionally
substituted wth a group Rio; 10 RO and R10 each
represent a hydrogen atomor R9 and R10 together form
a Cl-4-al kyl ene group; L reppgsents a single bond or
-CH=CH; Rl represents an aryl optionally substituted
wWth one or nore radicals Z, which my be identical

l%rb@h&%eﬁ%@%¢s¥%odR%h%&dw@@nf@@re§§ntle@er§9d§@&|yg all

each other, a hydrogen atomor a CI-3- aIkyI group;

r%rreeehesen & JREE RERIM,atrP0ENY A Hekbtb raipedser@3-r
cycl oal kyl , 6- cycloalkyl d - 3-al kyl ene,
e@hy?re@lyliylgrau@l (F-cHatkytenend ar yls ca hietgr@dsyhd grdugnd Ra
the aryl and heteroaryl 20 groups being optionally
canbstti tottéd neiptdeseme an morsebstadiucalds phenyi @rawpy be
identical or different; RS represents a hydrogen
iat 6ie ToRE pbesents @thypdrisyasdifdmn SR Trepreserise in
a hal ogen atom a nethyl or a nethoxy; 25 Re
thepfesencs §YH¢@¢@géﬁ'§e&matez represents a hydrogen
atom_ a hal ogen atomor a Cl h- al kyl,, Cl1- 5 aI 0X

Beers LamaTsRES S Iyer% e, 30¢
-C@ or - f?%l_x_ group in which X represents a
m%&l?ﬁFs or alternatively Z represents an

RaRbN- , R%RbN' E%m%o%lnlﬁylo%n%’oxgﬁlt NGG9) or?ing to Claim 1,

Cl_3- aIkyI C(0) ernative
c5 Q%%%%QE%e n %thredrcal . or aIternatlver t wo

Jacent radi cal s Z toget her
® A represents a C;4-alkylene group optionally substituted
with one or more groups Ry, which may be identical or
different;
® B represents a Cig-alkylene group optionally substituted
with one or more groups Riyp, which may be identical or
different;
® Ry and Riy; each represent a hydrogen atom, or alternatively
Re and Rjp together form a Ci-s-alkylene group;
® I represents a single bond or -CH=CH-;
® R; represents an aryl or a heteroaryl; the aryl and
heteroaryl groups being optionally substituted with one or
more radicals Z, which may be identical or different;
® R; and Rs; represent, independently of each other, a
hydrogen atom or a Ci-z—alkyl group;
¢ R, represents a hydrogen atom or a Cis-alkyl, Ci¢-
cycloalkyl, Cs-¢—cycloalkyl-Ci-3—alkylene, Ci-z-alkyl-C-Cji.3-
alkylene, aryl, aryl-Ci-z—alkylene, aryl-Ci-z-alkylene-0O-C;_3-
alkylene, heteroaryl or heterocaryl-Cj;-z-alkylene group; the

aryl, aryl-Ci;-3—alkylene, heteroaryl and heterocaryl-Ci-3-
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5 forma Cl1_3-al kyl enedi oxy group; Ra and Rb each
represent, independently of each other, a hydrogen
atomor a Cl_3-alkyl or Cl1 _3-alkyl-C(0)- group; in the
form of base or of acid-additli"on salt, and also in

the formof hydrate or solvate, and also the
enantioners and 10 di astereoi soners thereof, and
afikptleres grverreofbeifhg Conpiouradsl wfsatmbetgd with one or
according to Caim1l, chosen from

MpYge tReiyEad g @wmﬁhWy FHehy19 Weffgll(czﬂlnéﬁhtqfﬂyﬁ ﬁﬁaﬁeﬂ'ytl j) -

8- azab|cyclo[3 2.1] oct - 3- yI]phthaIa2|n am ne;

*7- Ret HPERRTE e thEsAFRMA oN-¢7 -3 map@&mm@mﬂlkoxy
O[%I%S{Idln 4}{ tﬁ’@thal Sa:zm l_arg\il[nﬂ(of Jh]y3f substituted

SR o v Tl o e

perldln 4- yI]phthaIa2|n | - am ne;
cﬁﬁﬁ%%%%ﬁi N-[1-(2- naphthylnethyl)plperldln 4-yl] -

4- (%%%ﬁhﬁ%ms}%ﬁgﬂ hyI N-[l (2- napht hyl -

oTeR il it e ritcH Ny 415\/1&%31{ hed @idyr |z amineilidpl or Ci-s~alkoxy
4- (3, 4- di met hoxyphenyl ) - 7- met hoxy- N- [ 1- ( 2- napht hyl -

gretdy lopiaperardilny- 4- yI]phthaIazin-I-anine;
N-[1- (I, 3- benzodi oxol - 5-yl et hyl ) pi peri di n-4-yl] -

o7- Mtﬂﬁpoges@r(t&r reetthyadayqdemyd Ygoit hal azi n-1 - am ne

di hydrochl ori de; 180

*-2t p§PrIsept hoxyRHIAgER- ﬁaph@hygﬂ@tﬁypmpppeﬁlﬂvﬁ glkyl,
Cbg—fluoroalkyl, Cs-g~cycloalkyl, Cs_¢-cycloalkyl-Ci3-
alkylene, phenyl, Ci-s-alkoxy, Ci-s—-fluorocalkoxy, Ci.z—alkyl-C-
Ci-z—alkylene, HO-Ci_3—-alkylene, NO,, -CN, Ci-z-alkyl-X- or
Ci-z—alkyl-X-Ci_3~alkylene group in which X represents S, SO
or S0,

. or alternatively Z represents an R,RiN-, RaRpN-Ci-3-
alkylene, RaRyNC(0O)=~, Ci-3~alkyl-C(0)- or Cz_g—cycloalkyl-C(O)~-
group,

or alternatively Z represents an oxo radical,

or alternatively two adjacent radicals Z together
form a Ci-z—alkylenedicxy group;
® R, and Ry, each represent, independenﬁly of each cother, a
hydrogen afom cr a Ci-z—alkyl or C;_3-z2lkyl-C(0O)- group,

or alternatively R, and R, form, together with the

nitrogen atom that bears them, a heterocycle opticnally

substituted with one or more Ci_3-alkyl or oxo groups;
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yl ] pht hal azi n- 1- am ne;

4- benzyl - 7- met hoxy- N-[ 1- ( 2- napht hyl net hyl ) pi peri di n- 4-

yl ] pht hal azi n-1-ami ne; 5

7- met hoxy- 4- (met hoxynet hyl ) - N9fgl- ( 2- napht hyl met hyl ) -

pi peri di n-4-yl ] pht hal azi n-1 -am ne hydrochl ori de;

N-[ 1- (1- benzof uran-5-yl net hyl ) pi peri di n-4-yl]-7-nmet hox
i¥r 4hel £ovt hexyrhenyy) pit haliaziddditdfM&alt, and also in
N-[ 1- (3, 4-di net hyl benzyl ) pi peridi n-4-yl]-7-met hoxy-4-(
thel G orat hax wkete) it hallazite-,| a3l RQiso the enantiomers and
7- met hoxy- 4- (4- met hoxyphenyl )-N-{1-[ (1-net hyl - | H i ndo
di2styremaishyiea pevdrdiar- 4-ayld phtdtalrea reheramie;

4-cycl opropyl - 7- met hoxy- N-[ 1- ( 2- napht hyl net hyl ) pi peri d

i n- 4-yl ] pht halCarmppubcamifngorila (I) according to either
N-[ 1-(3-fluoro-4-nmethoxybenzyl)pi peridin-4-yl]-7-metho
Oinlﬁi@$-&eﬁm@xﬁphéﬁ@ﬂﬁﬁﬁﬁﬁéﬂé@?ﬁi1I@@ﬁﬁe;
hZ&l-(Z,B-dihydro-1,4-benzodioxin-6-y|nethgllgigeridLn

L2 represents a Ci4-alkylene group optional ubstituted
Wyl - 7- met hoxy- 4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne;
AXh123958HFPod¢bxol - 5-yl ) - 7- met hoxy- N- [ 1- ( 2- napht hyl 20

035%3%%%§%$%$%%2§_éi!l;fg§fgﬁgz&géﬁﬁagﬁgfonally substituted
164 yl)-7-meth -N-[1-(2- ht hyl met hyl ) -
wéf%e??%%%p%Pﬁﬁg%hzhalggin?ryani%e;( nap yhmethy)

.7-@%@%&&&@5& ffé‘ﬁpé‘i&?ﬂ{ "Etl:?y&l_}&é@ﬁréé&ﬂ' 65 %ﬂz& -hd %y

(tr1fluoronethyl)phenyl ] pht halazin=I|-am ne;

tNgkinel- FeRzoBhiceN~21WyTRiY Ig-iuper i di n-4-yl ] - 7- met hox
y-4- (4-nmet hoxyphenyl) pht hal azi n- 1- am ne;

od-Tycdopesyl = 7a nel hgky -Dehd - ¢ 2- repathy} net hyl ) pi peri d

i n- 4-yl]phthal azi n-1-am ne di hydrochl ori de;

® R; represents an aryl optionally substituted with one or
more radicals Z, which may be identical or different;

® R, and R; represent, independently of each other, a
hydrogen atom or a Ci-z—-alkyl group:

® R, represents a hydrogen atom or a Ci-s—alkyl, Csz-¢-
cycloalkyl, Cig-cycloalkyl-Cis-alkylene, Ci-z-alkyl-0-Ci3-
alkylene, aryl or heteroaryl group; the aryl and heterocaryl
groups being optionally substituted with one or more
radicals Z, which may be identical or different;

e R:; represents a hydrcgen atom;

® R; represents a hydrogen atom;

® R; represents a halogen atom, a methyl or & methoxy;

® R represents a hydrogen atom;

e 7 represents a hydrogen atom, a halogen atom or a Ci.s-—

alkyl, Ci-s—alkoxy, Ci-3—alkyl-0-C;.3—alkylene, phenyl, HO-Cj.3-

- alkylene, -CN cor Cj-z3-alkyl-X- group in which X represents a

sulfur atom,
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181

N-[1- (2, 3-di hydro-I| - benzof uran-5-yl nmet hyl ) pi peri di n- 4-
yl']- 7-met hoxy-4-(4-met hoxyphenyl) pht hal azi n-1 -am ne;
N-[1-(2, 3-di hydro- 1Hi nden- 5qylgret hyl ) pi peridin-4-yl]-

7- nethoxy-4-(4-nethoxypheny1)phthala2|n | -am ne; 5

7- met hoxy- 4- (4- met hoxyphenyl ) -N-{1-[ 1- (2- napht hyl ) -

et hyl ] ri t -
oy drggg%&rtfydfha%we}leb e AA S d @M R.RN-, R.RN-Ci-s

aMdylelnd, 31 %M@tdﬁ‘) azek-6;. ylmkﬂyldpopergﬂww yl]-

7- nethoxy nmet hoxyphenyl ) pht hal azi n-1 - am ne;

N[ 1-.( brbenzeidten-ely methadidyqard dm-okey | dadi-aed hox

y-4 10 (4-net hoxyphenyl ) pht hal azi n-1-am ne;

N[ 1-.( B ianded rr3nlvesth Wwopigeeye aint 4dadilcald-aret hgether

(4- nmet hoxyphenyl) pht hal azi n- 1- am ne;

fb{neﬁh6Xyrﬁﬂﬂqﬁmmm$¢ﬂqxnﬂgnQuﬂﬂ-[1 (2- napht hyl -

met hyl ) pi er|d|n -yl ] pht hal azi n-1 -am ne;_ 15

-4 butyla S NAPESENaphrdaRaRda Y md igfiGh other, a
I]phthala2|n | -am ne;

‘Z’dﬁé’tgﬁ@xﬁt@ﬁ( £5imét froxyaidml RN Qa2 THBELE GHen At
:Lall ﬁ% (]3; F%%fpgalsdel %r4 oyg }a%qtdjaldadzftqgr{ amlnc, and also in
t?lhet horJ]:%X%fN h[y]dr(azcena rhtsrgilv teh,yla)r% paﬁ.“ d' e‘ﬁ:—Jnt%.%mers and

alazin-|
d)‘l aERGL0A" %mé % )M'L{rjes( 2Ry AY! et hyl
pi peri a2|n an1n

N-[ 1-(3- f|4u0r OC%n!%hli‘ﬁdsb%&Z)f’&rdeﬂ%“@)n a‘l:’ddﬂd‘:}rg”&tdmx
y-4- (4-nethoxyphényl )phthal azi n-1-am ne;

clamBt hoXyhésed rridraxyphenyl ) - N-[ 1- (4- met hyl benzyl) -

pi peridi n-4-yl]phthal azi n- 1- am ne;

® 7-methoxy-4-(4-methoxyphenyl)-N-[8-(2-naphthylmethyl)-8-
azabicyclo{3.2.1)oct-3-yl]phthalazin-l-amine;

® 7-methoxy-4- (4-methoxyphenyl)-N-[1-(2-naphthylmethyl) -
piperidin-4-ylliphthalazin-l-amine;

e 7-methoxy-4- (3-methoxyphenyl)-N-[1-(2-naphthyl-
methyl)piperidin-4-yl]phthalazin-l-amine;

¢ 7-methoxy-4- (2-methoxyphenyl)-N-[1l-{(2-naphthyl-
methyl)piperidin-4-yllphthalazin-l-amine;

e 7-methoxy~N-[1-{2-naphthylmethyl)piperidin-4-yl]-
4-phenylphthalazin-l-amine;

® 4~ {4-methoxyphenyl)~-7-methyl-N-[1-(2-naphthyl-
methyl)piperidin-4-yllphthalazin-l-amine;

® 4-(3,4-dimethoxyphenyl)-7-methoxy-N-[{1-(2-naphthyl-
methyl)piperidin-4-yl]lphthalazin-l-amine;

¢ N-[1-(1,3-benzodioxcl-5-ylmethyl)piperidin-4-yl]-
7-methoxy-4-{4-methoxyphenyl}phthalazin-l-amine

dihydrochloride;
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4- (4-fluorophenyl)-7-met hoxy- N[ 1-(2-naphthyl -

nmet hyl ) pi peri di n-4-yl ] pht hal azi n-| -am ne (conpound No.
82); 182

N-[1- (1Hi ndol -5-yl met hyl ) pi ggrg di n-4-yl ]-7-met hoxy- 4-
(4- nethoxyphenyl)phthalazin-l-anine;

7- met hoxy- 4-[ 4- (nmet hoxynet hyl ) phenyl ] - N-[ 1- ( 2- napht hyl

ARithy) )Pl perdidi ny Aryl Pt hal @i vyl din-4-
.7 nesﬂ§§y N[ 1- (iﬂﬁeth%xyn% né?ﬁjﬁ%é%zylgmapégﬁiﬁrﬁn y

Yl préHA-amtrhooshenyd ) pht hal azi n-| - ami ne;
7-met hoxy-4-nmet hyl - N-[ | - (2- napht hyl nmet hyl ) pi peri di n-

o4 At el 7aiathle:amNe)1- (2-naphthylmethyl) piperidin-4-
4- (2, 5-di met hoxyphenyl ) -7-met hoxy- N-[ 1- ( 2- napht hyl 10

yid ety Hadi qeeimi-di-remdi-ngd /] pht hal azi n- 1 - ani ne
di hydrochl ori de;

7 Tatetidyop a4l medthvoxgmsiterd ) =N [ U= (duuiamdiilvizlmethyl) -
6- ylnethyl plperldln 4-yl ] pht hal azi n-1 - ami ne;
PR ey~ h?da%ﬁ‘é‘ ﬂmwe{ﬁsﬂqoq@tmdw.ndo|

% N(‘Z[yll )@F%%%')V I zar;la@lﬂéizlli‘{]l(ré“ﬁ‘aﬁﬁrh@methoxy—4—
%%ﬂg%ﬁ{' Gkl PR el am e
%ﬁ)plpe ﬁ%ﬁﬂyﬁﬁ%&?ﬁﬁgﬁgﬁg?ql ﬁfﬁimﬂﬁgénégy_4_(4_

m%'t thal 1-
RS n;gl[ %q" PR TR pi peri di n- 4-y1 ] - 4- (2
)

020 -pRemd:ei-y Japhidia d e di-hydr-eeorli-ded-indol-2-
4-{4- [?%1ethyﬁanlno)ég%ﬁg{fgﬁghyl}{7 %gkhoxjgﬁ+[l (E? °

yia platthyllmetie ripiiperd-din-phiH d lehtiad lazinti-de ;ani ne

tri hydrochl ori de;

o7 Af-loyarl opdofpdr1H Tuaradpioery N~ N (R-(r&pregihtlmd trethyt )peridin-
4-yl]lphthalazin-l-amine;

® N-[1-(3-fluoro-4-methoxybenzyl)piperidin-4-yl]-7-methoxy-
4- (4-methoxyphenyl)phthalazin-1-amine;

e N-[1-(2,3-dihydro-1,4-benzodioxin-6-ylmethyl)piperidin-4-
y1]-7-methoxy-4- (4—-methoxyphenyl)phthalazin~l-amine;

e 4-(1,3-benzodioxol-5-yl)-7-methoxy-N=-[1l-(2-naphthyl-
methyl)piperidin-4-yl]lphthalazin-1l-amine dihydrochloride;

® 4{-(4-chlorophenyl)-7-methoxy-N-[1-(2-naphthylmethyl) -
piperidin-4-yl]lphthalazin-l-amine;

e 7-methoxy-N-{1-(2-naphthylmethyl)piperidin-4-yl]-4-[4-
(trifluoromethyl)phenyl]lphthalazin-l-amine;

e N-[1-(l-benzothien-2-ylmethyl)piperidin-4-yll-7-methoxy-4-
(4-methoxyphenyl)phthalazin-l-amine;

® {-cyclopentyl-7-methoxy-N-[1l-{2-naphthylmethyl)piperidin-

4-yllphthalazin-l-amine dihydrochloride;
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25 piperidin-4-yl]phthal azi n-1-am ne;

7- met hoxy- N-[ 1- ( 2- napht hyl nmet hyl ) pi peri di n-4-yl]-

4- pyridi n-3-yl pht hal azi n-1 -am ne trihydrochl ori de;

N-[ 1- (4-chl or obenzyl ) pi peri dijg<4-yl ] - 7- met hoxy-

4- (4- met hoxyphenyl ) pht hal azi n-1 -am ne di hydrochl ori de;
183

of 4104~ (L, 5-BHRRs-A{ATRIARa e ind bl gzddyidin-4-y1] -
1-yl']am no} pi péridin-1-yl)nmethyl] phenyl }net hanol

7emay tioeG 40T (4d@ie t hoxyphenyl) phthalazin-1-amine;
N-{1-[4-(am nonet hyl ) benzyl ] pi peri di n-4-yl }-7-nmet hoxy-

o5 N4-[ (14~ (17e Braxd yyheayH DHptitr raA 1y Imeeiiyie piperidin-4-yl1]-7-
tri hydrochl ori de;
migthoxfy(-4--{([4 Fmeithiooyy hen(vd-) st thedygehienyl aphitrteal azi n-

1-yl ] am no} pi peri di n-1-yl) et hyl ] phenyl } acet am de
odi’hpetderyodi-dé-methoxyphenyl) -N-{1-[1-(2-naphthyl) -
1-{4-[ (4-{[7- met hoxy- 4- 4-neLhoxyphenyIl§?thalazin-,10
ethyl] adPRs it perti-giln Phapalaimn | sRemA Fethshgrh lorides
di_hydrachl ori de; , . .

N1 o e Esr A e AR e S A R A P4 .
7%#%3&%%@%@2?9%@%& '@%&@8§XHH%%@H%Té%ﬂﬁﬁTﬂé%%ne;

oDl 2l 280206 0K S TR ARG 4 7-idony-4-

nmet hoxyphenyl azi n-

(QLHEQEgﬁgbﬁ%h Yphthalazin-l-amine; _
6-[ (4-{[ 7- met hoxy- 4- (4- net hoxyphenyl ) pht hal azi n-

'éNﬁ”%aWﬁE?hﬁhﬁ@de&ﬂm%t%@hwgﬁ@ﬂthd%H%@hEQHBW“%EQm%xﬁyl—(4—
mNLbéxéi&eh;agbiéhﬁﬂﬁeﬁhyﬂ}QMQabhdin-4-y|]-7-nethoxy-4-
0(§;methoxy—4—(4—methylphenyl)—N—[l—(2—naphthyl—
methyl)piperidin-4-yl]lphthalazin~l«amine;

¢ 4-butyl-7-methoxy~-N-[1-(2-naphthylmethyl)piperidin-
4-yl]lphthalazin-1l-amine;

® 7-methoxy-4- (4-methoxyphenyl)-N-{1-[ (2E)-3-phenylprop-2-
en-1l-yl]piperidin-4-yllphthalazin-l-amine dihydrochloride;
¢ 7-methoxy-N-[1l-({2-naphthylmethyl)piperidin-4-yl]-
phthalazin-l1-amine;

® L-(cyclopropylmethyl)-7-methoxy-N-[1-(2-naphthylmethyl) -
piperidin-4-yl]lphthalazin-l-amine;

® N-[l-(3~fluoro~-4-methylbenzyl)piperidin-4-yl]-7-methoxy-4-
(4-methoxyphenyl)phthalazin-l-amine;

¢ /~-methoxy-4-(4-methoxyphenyl)-N-[l-(4-methylbenzyl) -
piperidin-4-yl]lphthalazin-l-amine; '

® 4-(4-fluorcphenyl)-7-methoxy-N-[1-(2-naphthyl-

methyl)piperidin-4-yl]lphthalazin-l-amine (compound No. 82);
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nmet hoxyphenyl ) pht hal azi n- 1- am ne;

7- met hoxy- N-[ 1- (4- met hoxybenzyl ) pi peri di n-4-yl ] -

4- (4- met hoxyphenyl ) pht hal azi n-1 - am ne di hydrochl ori de;
25 N-[1-(4-ethyl benzyl) pi perjgh n-4-yl]-7-methoxy-

4- (4- met hoxyphenyl ) pht hal azi n-1 -am ne di hydrochl ori de;
N-[I-(l 3-benzot hi azol - 6-yl net hyl ) pi peridin-4-yl]-4-(2

1 (4=
ST e R e DR

it dad 2] narhi g} ne di hydrochl ori de;
N-[ -(I'H- benzi m dazol - 5-yl net hyl ) pi peri di n-4-yl] -

o/ - Trei dtendyse vi- 4 41 4re tioxtygbemyt B ph) plad ezl n-3- abd (2+ndphthyl-
7-chl or o- 4- (4- met hoxyphenyl ) - N-[ 1- ( 2- napht hyl net hyl ) -

s ey 1 )b ip et Md it -hal hzhohd l animel dathyme ochl ori de;

4- (4- br onophenyl ) - 7- met hoxy- N-[ 1- (2- napht hyl met hyl ) -
pubmemwm—wubhtm@tzhwy Frmeeh vl sz vehp bp¢gedin-4-yl] -

1,3-b di | - hyl di n-4-yl 10
i My AN 30 5 Dt DA REARE | - 2 ne”
d hyd hi de
%1 yrwéq%%-;mﬁequﬂm%ora@pwmlwt%mwmdm-
%gﬁgyhig Perldl %1Aghthala2|n | -am ne
I

15 LI SR (2 B ) 8L [ oL g el

A J'h‘i?om %ﬁ%ﬁ%ﬁ%’*’%ﬁ%ﬁ?@a%%mde;
-( 7) el PRSPy Hzr(rée yAn= F\H lqbind2imapht hyl)
- ethyl]piperidin-4- yI}pht azi n-| -am ne;

6-ylmethyl)piperidin-4- yl]phthalaZLn l-amine;

® 7-methoxy-4-{4-methoxyphenyl)-N~{1-[(l-methyl-1H-indol-
5-yl}methyl]piperidin-4-yl}phthalazin-l-amine;

® 4-(2,4~-dimethoxyphenyl)-7-methoxy-N-{1l-(2-naphthyl-
methyl)piperidin-4-yl]lphthalazin-l-amine dihydrochloride;
e 4-{3,5-dimethoxyphenyl)-7~-methoxy-N-[1-(2-naphthyl~-
methyl)piperidin-4-yl]lphthalazin~l~amine dihydrochloride;
¢ 7-methoxy-N-[1l-(2-naphthylmethyl)piperidin-4-yl]-4-(2-
phenylethyl)phthalazin-l-amine dihydrochloride;

e 4~{4~[(diethylamino)methyl]phenyl}-7-methoxy-N-[1- (2~
naphthylmethyl)piperidin-44yl]phthalaziﬁ—l—amine
trihydrochloride;

® 7-fluoro-4- (4-fluorophenyl)-N-[1-(2-naphthylmethyl) -
piperidin-4-yl]lphthalazin-l-amine;

® 7-methoxy-N-[1-(2-naphthylmethyl)piperidin-4-yl]-
4-pyridin-3-ylphthalazin-~l-amine trihydrochloride;

® N-[l-(4-chlorobenzyl)piperidin-4-yl]-7-methoxy-

4- (4-methoxyphenyl)phthalazin-1l-amine dihydrochloride:
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(+)-7-met hoxy- 4- (4-met hoxyphenyl )-N-{1-[ 1- (2- napht hyl )
- ethyl]piperidin-4-yl}phthal azi n-1-am ne;

N-{1-[ 4- (di et hyl am nomet hyl )dgenzyl | pi peridi n-4-yl}-7-
met hoxy- 4- (4- met hoxyphenyl ) pht hal azi n-1 -am ne
trihydrochloride. 25 5. Process for preparing a

<onpoung- of 7 £ a2y - {1 ) 4 A6EOK Ghk Ph & Oy BIWh ONEL O in-

Clainms 1 to 4, characterized in that a conmpound of
oererahidfoymiper {din)1180) méSh l | eyl Jmethdhdli N 6

RS R4 (Il1l) inwhich R4, R5, R6, R7 and R8 are as

diefydweth Yot i general formula (1) according to Caim

1, is reacted with a conpound of general fornmula (11)

% N3l R 4-AAedndietliy ) bone Bl I gipgridinwhi ghl RITnRRIOKY =
5 i§%4}ﬁe€;éggégi§gf3;ﬁ%ﬁgﬁééfﬁtijgéiﬁéggpfégérochloride;

e N-{4-[(4—{[7-methoxy-4- (4-methoxyphenyl)phthalazin-

l-yllamino}piperidin-1-yl)methyl]phenyl}acetamide

dihydrochloride;

o 1-{4~-[(4-{[7-methoxy-4~ (4-methoxyphenyl)phthalazin-

10 l1-yliamino}piperidin-l-yl)methyl]phenyl}ethanone
dihydrochloride; ‘

e N-[1-(l-benzofuran-5-ylmethyl)piperidin-4-yl]-4-(2,5-
dimethoxyphenyl)-7-methoxyphthalazin-l-amine
dihydrochloride;

15 e N-[1-(i,3-benzodioxocl-5-ylmethyl)piperidin-4-yl]-4-(2,5-
dimethoxyphenyl)~7-methoxyphthalazin-l-amine
dihydrochloride;
® 6-[(4-{[7~methoxy-4- (4-methoxyphenyl)phthalazin-
l-yllamino}piperidin-1-yl)methyl]-2H-chromen-2-one

20 dihydrochloride;
¢ N-[1-(1H-indol-6-ylmethyl)piperidin-4-yl]-7-methoxy=~4-(4-
methoxyphenyl)phthalazin-l-amine;
® 7-methoxy=-N-[1-(4-methoxybenzyl)piperidin-4-yl]-
4-(4-methoxyphenyl)phthalazin-l-amine dihydrochloride;

25 e N-[1-(4-ethylbenzyl)piperidin-4-yl]-7-methoxy-

4- (4-methoxyphenyl)phthalazin~l-amine dihydrochleoride;
e N-[1-(1,3-benzothiazol-6-ylmethyl)piperidin-4-yl]-4-(2,5-

dimethoxyphenyl)-7-methoxyphthalazin-l-amine;
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formula (1) according to Claim1l. 6. Conpound of
formula (V), (I1V) and (1l1l1): 10 RS R 0 R7 COOH R7
NH OINRSRS RS R4 RSKR4 (V) (IV) RBC R7T N I \

iN RS R R4 (Ill) inwhich R4 R5, R6, R7 and R8 are
as defined in the general 15 formula (1) according to
Claiml1l. 186 7. Medicinal product, characterized in

) hﬂmé*@h&%* BES (2- £ OPPORPUROEh{ D pubar{iinagepr ging

to any one of Clains 1 to 4, or a pharnmaceutically
£€ OEpd 1k Emeeth @t ) pld‘dlh&l@mﬁaﬂ-ami né hit Shgoppohbdriae;
alternatively a hydrate 5 or a solvate of the conpound
of N+ DI nUlk-ienzididébal nheplme thy 1 rphpesidioni-yl] -
characterized in that it conprlses at | east one
tonptherly of - f brmetlzo¥yphenyl)phthalazin-1l-amine;

e 7-chloro~4-(4-methoxyphenyl)-N-[1~-(2-naphthylmethyl) -
piperidin-4-yl]lphthalazin-l-amine dihydrochloride;

e 4-(4d~bromophenyl)-7-methoxy-N-[1l-(2-naphthylmethyl) -
piperidin-4-yllphthalazin-l-amine dihydrochloride;

e N-[1-(1,3-benzodioxol-5-ylmethyl)piperidin-4-yl]-
7-methoxy-4- (methoxymethyl)phthalazin-l-amine
dihydrochloride;

e 4-[ (benzyloxy)methyl]-7-methoxy-N-[1-(2-naphthyl-
methyl)piperidin-4-yl]phthalazin~l~amine dihydrochloride;
¢ 7-methoxy-5-phenyl-N-{1-(2-naphthylmethyl)piperidin-4-
yllphthalazin-l-amine dihydrochleride;

e /- (hydroxymethyl)-7-methoxy-N-[1-{2-naphthylmethyl) -
piperidin~4-yl]-4-(phenoxymethyl)phthalazin-l-amine;

e (-)-7-methoxy-4- (4-methoxyphenyl)-N-{1-[1-(2-naphthyl)-
éthyl]piperidin—4—yl}phthalazin—l—amine;

e (+)-7-methoxy-4- (4-methoxyphenyl)~N-{1-[1-(2-naphthyl)-
ethyllpiperidin-4-yllphthalazin-l-amine;

e N-{1-[4-(dimethylaminomethyl)benzyl]piperidin-4-yl}-7-
methoxy-4-{4-methoxyphenyl)phthalazin-l-amine
trihydrochloride.

5. Process for preparing a compound cof formula

(I) according to any one of Claims 1 to 4, characterized in

that a compound c¢f general formula (III)



according to any one of Clains 1 to 4, or a
phar maceutically acceptable salt, a hydrate or a
solvate of this conmpound, 10 and al so at | east one
pharmaceutically acceptable exggpient. 9. Use of a
conmpound of formula (I) according to any one of
Gainms 1 to 4, for the preparg@tiopof a nedicina
product for treating any di seabe ijnvol vi ng dysfunction
associated with the : 10. Use of a
conmpound of formula (I) acdd any one of
Clainms 1 to 4, for the prepa a medi ci na

: itis, netabolic
di sorders and associ at ed pat s thereof such as
di abet es, cardiovascul ar di so 4and syndrone X, and
in 20 the treatnent of stress-rﬁhated pat hol ogi es such
as anxi ety and depression. )

in which R:, Rs, Re, R7 and Rg are as defined in the general
formula (I) according to Claim 1,

is reacted with a compound of general formula (II)

5
R
A—N~ L7
N B
(i)
in which Ry, Ry, Rs, L, A and B are as defined in the general
formula (I) according to Claim 1.
6. Compound cf fermula (V), (IV) and (III):
10
Ry
R, COOCH
O
Rg
Ry R,
(V)

{11}
in which Ry, Rs, Rg, Ry and Rg are as defined in the general

15 formula (I) according to Claim 1.
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7. Medicinal product, characterized in that it
comprises a compound of formula (I) according to any one of
Claims 1 to 4, or a pharmaceutically acceptable acid-
addition salt c¢f this compound, or alternatively a hydrate
or a solvate of the compound of formula (I).

8. Pharmaceutical composition, characterized in
that it comprises at least cne compound of formula (I)
according to any one of Claims 1 to 4, or a pharmaceutically
acceptable salt, a hydrate or a solvate of this compound,
and also at least one pharmaceutically acceptable excipient.

a. Use of a compound of formula (I) according to
any one of Claims 1 to 4, for the preparation of a medicinal
preduct for treating any disease involving dysfunction
associated with the MCH; receptor.

10. Use of a compound of formula (I) according to
any one of Claims 1 to 4, for the preparation of a medicinal
product for treating obesity, cellulitis, metabolic
disorders and associated patholcgies thereof such as
diebetes, cardiovascular disorders and syndrome X, and in
the treatment of stress-related pathologies such as anxiety

and depression.



