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Pyri daztnones, processes for producing them pharmaceutical preparations
contai ni ng these conpounds, and the use thereof The prese ' ol .
rel at es<t-o novel pyridazi nones, especially to 2icj€%&ﬂ5 2

4, 5- di hydr 9--3( 2H) - pyri dazi nones, to the production thereof, to
pharnace\grpal preparations which contain these novel conpounds, and to
~their use~German O f enl egungsschrift=-Nb.=-2,207,517 has as subject matter,
inter alia, 6-phenyl-4,5-dihydro-3(2H)-pyridazi nones which are substituted
in the p-position in the phenyl group by a heterocycle, and which exhi bjt-
anti hypertensive activity. It has now been found that the novel conpou#ds
of the ( general formula | [ERR] wherein Ris a halogen atom or the
am no, acetylam no, nmethyl, cyano, hydroxyl.,, nethoxy or trifluoronethyl
group, and the tautoneric forms thereof, surprisingly have a marked
antithronbotic action. Hal ogen atons are in particular chlorine or brom ne
atons, but can also be fluorine or iodine atons. -2- The conpounds of
the formula | have val uabl e pharnma- col ogi cal properties. They t.hus
exhibit for exanple a pronounced antithronbotic action. This can be
denonstrated for exanple on the guinea pig by virtue of the suppression of
t hr ombocyt openi a after induction by neans of ADP (Thronboenbolism Edited
by JJR Mtchell and J.G Donent, Academ c Press (1977), p. 36) in the
dose range of about 30 to 300 ng/kg p.o., on the basis of the Forssnan
reaction (Thronbosis, Haenostasis 42, 100 (1979)) in the dose range of

about 100 t opgPPdERA WO’ prtb el NEoPBEBARE 1N them, pharmaceutical
s preparations containing these compounds, and the use thereof
The present invention relates to novel pyridazinones,
especially to 4,5-dihydro-3(2H)-pyridazinones, to the
production thereof, to pharmaceutical preparations which
contain these novei compounds, and to their use.

German Offenlegungsschrift No. 2,207,517 has as subject
matter, inter alia, 6-phenyl-4,5-dihydro-3(2H)-pyridazinones
which are substituted in the p-position in the phenyl group
by a heterocycle, and which exhibit'antihypertensive

activity.
- It has now been found that the novel compounds of the C
"
general formula I
/o-o_ _./.-.\._./.-.\.s
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wherein R is a halogen atom, or the amino, acetylamino,
methyl, cyano, hydroxyl, methoxy or trifluoromethyl group,
and the tautomeric forms thereof, surprisingly have a
marked antithrombotic action.

Halogen atoms are in particular chlorine or bromine
atoms, but can also be fluorine or iodine atoms.



suppressron of- the thronbosrs forntng on .a cotton thread in an
extracorpofeal shunt .on the rat ' (nethod analogous to Brit. J. Pharnacol
73, 219 P (1981)) inthe dose range of about 5 to 50 ng/kg p.o., as well
by virtue of the suppressron of the’ pIateIet aggr egati on, |nduced ex. vrvo
by col | &gen or - -ar achi doni ¢ aci d? after prior peroral - admi ni stration of-

. active substance in '"doses of 50 to 300 mg/ kg. - ' The - conmpounds of the. F@%
~general formula | are accordingly suitabRe=in partrcular for the treat
of thronbotic di seases, .and can be used as active ihgredients in

antithrobotic pharmeeubmpahnaéeaﬁr gheoformdlapdr hiavel aranuubereeqshama-hr s
:|nventhen’are coppou ndi in which Ris g Chlﬁpﬁne r, broT ne atont To be _
mentioned espeePhPBycRl BreReREiffol i RHeY 8ﬁ%@ﬁﬁ '

-|3( 2H) ;Aﬁyr ihngI geaﬁounééaOaaEieaeemabtrtet %"c‘tifonar emraowmsoeofdetntms‘wan&ca N
in | C |

an-am ng, acetyl.am no or cyapo u Fur t.hernore tron'
is made particfionreyample. p8- & iil"F guinggr pA8| Po- éﬁ‘ﬁ )°ft11 161 SHRAYS m?ﬂ%
pyri dazi none, - §¢ ( $hAcRbaEYESpEnTES alfeteh.—nenanemﬂoh 4ybmeans of ADP
di hydr o- 3( 2H) ﬁ¥r|dazrnone and' -(3 0- 4- nnrgPolrno-

phenyl ) - 4 5- di h{emhempowsmda’i-riﬁ&ﬁé bYhe -Hov %hsldazﬂ%n%&-ofmwt: =
formula | are R{:Q&Hﬁfg ?¥eg§t hgfbﬁ‘}‘, WBB P86)S8n the HosB'&dHPE!off WBBUHIS
e 0 ned Dy -

~of the forml can thus reacting a ketocarbaoxyl.ic acid, of

the fornul a [ EB® tor3@0rwgdkey@-Qeni oat ithe bRsdscivty the Janssman ieagtipn
Wi th hydrazine(mp hIaﬁgssré pﬁﬁtﬁb@t'atissa@ h»i@'oazcl@eid)»drﬂi EHe) dBg Hdnge -

form which mh nused I n @xcess can .al so’sinul taneously serve as soIvent
Itst however afrabout 100 to 300 mg/kg P o., and on the basis of the

suppression of the ‘thrombosis forming on a cotton. ‘thread
in an extracorporeal shunt on the rat (method analogous to
 Brit. J. Pharmacol., 73, 219 P (1981)) in the ‘dose range |
of about 5 to 50 mg/kg p.o.; as_well as by virtue of the
suppression of the piatelet aggregation,“induced ex vivo
by collagen or arachidonic acid, after prior peroral
"-administration of the active substance in doses of 50 to
" 300 mg/kg. The compounds of the general formula I are
.accordingly suitable in particular for the treatment of
- thrombotic diseases, and can be used as active ingredients :
" in antithrobotic pharmaceutical preparations. o |

Of particular interest in this invention ‘are compounds
in which R is a chlorine or bromine atom. To be mentioned
.'especially:is 6- (4-morpholino-3-chlorophenyl)-4,5-dihydro-
3(2n)- pyridaZinone;; Also of special interest'are compounds
of the formula 1 in'which R is an. amino, acetylamino or
. - cyano group. Furthermore,_mention is made particularly of
-'--6-(3-amino-h-morpholino-phenyl) 4,5-dihydro-3(2H)-
_: pyridazinone, 6-(3-acetam1no-4-morpholino-phenyl) -4,5-
. dihydro-3(2H) pyrida21none and 6-(3-cyano-4-morpholino-
-‘phenyl)-4 5-dihydro-3(2H)- pyridazinone. o : -

"f The novel pyridazinones of the formula I are produced 3
by methods known per se.



_ advanf“ageous to add an addltlonal sol'vent - Sui tabl e inert.sol vents are :

.- preferably . al cohols, for exarrpl e:.. . net hanol , . et-hanol , i sopr opanol ,
.- n-butanol’;, isoanyl - aIcohoI glycols and ethers thereof such as ethylene ,
- gl ycpks di et hyl ene- egcoI et hyl ene: glycol ‘nononet hyl. et her or. -m)noet hyI _
. et het-hyl-'gl'_y'co‘l or et hyl gl ycol), "al'so ethers, .especially: O
- wate ol ubl.e ethers, such as. tetra 3ny'drofuran d| oxane .or. et. hyI ene o] ycol
di.met hyI ‘et her ﬂ i glynes); and al so water, as well as nixtures' of these"
solvents with B ﬁ&?ﬂeﬂompemd@uloér itheniSormeia i tdemetiais B&T exanpl e

aqueous et dbp2ined Th reackh e. adv. equsly bet
about 20.and .about zgoc pre?lgr F%%ge%:am%e%%}@&a @@a‘gsﬁ? a%?@“‘i%
_derlvatlves of the ketocarboxyllc acid of the fornmula Il are for exanple o

“the esters, bn particul ar I.Qwer al ){J_ esters, :such- as nmethyl or ethyl.

~ ester. It is also possi. by® A hQagi @a?&ﬁ_{ and acid. haI i des’ of -
~acids of the formula II, e‘s.Q.e. aII\.)eré §CI R or! des. or “aci K¥kkni- des:"

"Further suitable reactive derl vatg#ves oP the car boxyl ic acid of.the .

“formula 11 can be forned ln Situ during the reaction. These incl ude. for.

- exanpl e :the hydrazones -of. the formul.a [ERR] [ERR], -t he- hydra2| des of . the
formula [BRA l{ﬂqimddehﬁvaluﬂvezoﬁesueh hhgelﬁb@@q.yog‘?i %t -4 -
ti ng Tet’er i

'. 1]: 8: %ldal L SI tuvﬂy‘d é]jb‘g%?eR]dﬂf.‘ES%h?ﬁreagé%Eé&’E?S% 5‘5’4?3326#1& he for ?rljlsa |

I I, and arha'chtate in hydrate form, which when used in excess- can

also simultaneously serve as solvent. ‘It is however more - \J

advantageous to add an additional solvent.~ Suitable ' -
.1nert solvents are preferably alcohols, for example " _
: methanol, ethanol, isopropanol n-butanol -isoamyl: alcohol
__'glycols and ethers thereof, such as ethylene glycol '
;'diethylene glycol -ethylene. glycol monomethyl ether or
- =monoethyl ether (methyl glycol or: ethyl glycol), also
'ethers, especially water-soluble ethers, such as tetra-

' _-hydrofuran, dioxane or ethylene glycol dimethyl ether
-_(diglymes); and also. water, as well as mixtures of these
,_solvents with one another, particularly mixtures with water,
_-for example aqueous ethanol . The’ reaction temperatures , o

are advantageously between about 20 and about .200° C, S "\-jf
R preferably between 60 and 80°C. SR

o _ Suitable reactive derivatives of the. ketocarboxylic
-_.-acid of the formula 11 are for example the. esters, in
.'part:.cular lower alkyl esters , such as methyl - or’ ethyl .
ester.' It 1s also poss:.ble to use the acid amides and ac1d
 halides- of acids of the formula 11, especially the acid
chlor:.des or acid bromides.--'- Further suitable reactive
a der:.vat:.ves of the carboxylic acid of the formula II can
 be’ formed in situ during the reaction. These inelude for
- example the hydrazones of the formula R -C(-=N-NH2) CH,-
'-.CHZ-COOH, the hydraz:.des of - the formula R.-CO-CH,~-CH,~
CO-NH-NHZ and the hydrazones of the hydraiides o:% thz

2”



i*sol at ed fron1the reaction-: ni-xt uf e but further reacted to the conpounds .of
the formula I. The conpounds of -.the fornula |- can al so be_obtained_by .
reacting conpounds of the formla 111 [ ERR] -.wherein R has the meaning)
def i ned under the fornula I, and Y is a group detachabl e together .
hydrogen "Wth- nnrphollne ‘The enpl oyed norpholine is advantageously used
‘as a free base in excess; it can however also be used in thée formof an.
‘acid addition salt, for exanple as a. hydgobal i de,” such as hydrochlorlde _
Wth-use of only a sllght ‘excess of.- nDrphollne as a free base or with use
of -t he m)rpholocgﬁl an-acid addition salt, it is advantageous to

additi*eratly a oi chi- onigt r¢§t h&]f{aﬁ]q&{\z/abﬁgﬁcarrﬁﬁnmm for exanpl e a
neZor

tertiary aIkyIan1ne .such as™kr y @ii sopr opyl ami ne. .

The .descri bed rea of the formul a III wi t h.nor phol i ne s
.-perf._ormed opt lwﬁﬁ%‘l Jh% %ﬁ) sjieg%eg 3t a sol vent, preferably an aprotic

solvent. -~ Exanples; -of solvents preferably used are ethers, for exanple.

diethyl =~ 5 ether and tetrahydr déan, espe gially. allphatlc ket ones and

esters;'suoh_as ‘acet one, nethyl’ hy -ketone and -ethyl acetate, aronatlc

hydr ocar bons, for exanple benzene.-tolue xylene as well as *

acetonitrile. The reaction is particul aRly preferably carried out

diethyl ether or in acetonitrile. -The reactions can be-perfornmed at a o

t enperature of between 0 and [ERR], preferably homever bet ween room :

terrperature and t Ithe eétautimgrmaaenielof formedednt shou are produced from '
v ' the ketocarboxyllc acids of the formula 11, and are not '
| ~ isolated from the reaction mixture but further reacted

.to the compounds of the formula I. ' '

- The compounds of ‘the formula I can also be obtained _
by reacting compounds of the formula Iir | '

gme
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- _wherein R has the meaning defined under'thentotmula.l,
"and Y:is a group detachable'together with hydfogen, with
_ "morpholine. 'The employed morpholine is advantageously used
N~ ~ .as a free base in excess; it can however also be used in-
e ~ the form of an acid addition salt, for example as a
'~hydrohalide, such as: hydrochlorlde. ' o

With use of only a ‘slight excess of morpholine as a
'free'base, or with use of the morphollne as an acid
addltlon salt, it is advantageous to additionally add. a
st01chlometrically equlvalent ‘amount : of - for example’'a
tertlary alkylamlne, such as triethylamine or N-ethyl--
dlisopropylamine. - ' ' '

- The descrlbed reactlon of compounds of the formula III1

~ with morphollne is performed optionally 1n the_ptesence of

- a solvent, preferably an aprotic solvent. 'Examples of
solvents preferably used are ethers, for example diethyl



for exanple in
m xture. A roup Y detachable together ‘Wi th hydrogen is |
particul ar g free or preferabl y etherified mercapto group, also an

':~opt|0ﬂally reactive, ‘functionally rmodified.hydroxyl group or ‘the: nltroantnO'f'f

- grou An- etherified nercapt.o group is espeC|aIIy -a mercapto g« oup . R
”gther fed by an unsubstituted or substituted: hydrocarbon partlcularly“ohe
of ~aliphatic character. It is especraﬁly I-ower al kyl thio,:for exanpl e

d'-hethylthlo ethylthio or butylthio, or phenyl-Iower- al kyl thio, for - .exanpl-e

t”' I a fpghitepa ified
. phenylthlo @ﬁhﬁﬁnﬁﬂdtiftrahydrgfun?nt gspeei IYy al P . gecgkfgg%% i o
'“'2§?éff¥|egr%§ roxq%{§03% 'é% é?é& %ﬁéYi ﬁgg et@aehaad chﬁhuqﬂa o
" or bromne; ethyllometaaue/,l aﬁdﬂﬂ@)@ydf@%aﬁﬁaﬂﬂgfgggt F%aﬁﬁﬁg}‘ ggé%gg%d As a

‘ s pr
' .i'?o?ugxgﬁ;?gt&ci@rfgg’%p&l}? (ﬂﬁt’nh;g/&??f%gtﬁﬁi ’Fﬂetﬁiel@ral Ther reRgtioan al so,. .
- be producedlbypannnnuﬂ;ni Y prEfatabiy téutf£§@u$@tly'[gf@{hyitgtﬁeglethy|
et her derlv f formula Vv -6- [ERR] whereln X'1s“a group . -
detachable gh% & %Pﬁtﬁygﬁbg © The feaction of a conpound of the .
fornula 1V mnth conpound of the formula Vis performed. preferably in the
“presence of, an §aﬁe +ORS <50 be, R m@t?‘%r@ tempervature ofich as

B by R e v L red
: .gghpgggﬁfyog tBSrL E@% %nd tﬂe ré%lumn%emperature of the reaction

mixture. : L S | - \;j 1f
A group Y detachable together w1th hydrogen is’ for -
example - in particular a free or preferably etherified o
. mercapto group, also an optionally reactive, functionally e
modified hydroxyl group or the nitroamino group. An
"_etherified mercapto group is especially a mercapto group | o
:.etherified by an unsubstituted or substituted hydrocarbon,'; .
' .particularly one of aliphatic character. it is’ especially
lower alkylthio, for example methylthio, ethylthio or )
butylthio, or phenyl lower-alkylthio, for example phenylthio
_,_or benzylthio._ An optionally reactive, functionally
- modified hydroxyl group is a free hydroxyl group or, for S
_example, a corresponding esterified hydroxyl group. . This o
,pis for example halogen, such as chlorine or bromine, or
- lower alkylsulfonyloxy, for example methanesulfonyloxy.

As a group detachable together with hydrogen, Y is
-preferably a halogen atom, for -example chlorine or’ bromine.

_ Compounds of the general formula I can also be produced,
.by reacting a. compound of the formula v

S g / N
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'l'withua'diethyizether_derivative of”thetformula v



i‘'n the presence of a sol vent, prefarbly a pol ar.solvent, for exanple

di met hyl #or mam de. The- reactlons can be carried out at. a tenperature of -
between :0 and - [ERR] preferably however between- r.oom tenperature and the(
r'ef | ux tenperature of the reaction mxture. A-group- X detachabl e ‘'t oget her~

wi t.h hyd?bgen has already been defined above under. -t he fornula.||| for.the
- synbol Y. As a group detachabl e together with hydrogen, X is preferably a -
hal ogen’atom" for . exanple chl ori ne or rém ne. According to a further.

- process, conpounds- of the formula |- wherein Ris a hal ogen atom or the
‘cyano: group can be produced by heating a conpound of the formula Vi [ ERR]
mherehn~PERR] is an anion of . a m.neral ‘acid, for- exanple - “in the
presence of copper or of -a copper-1.: éﬁL&H.ﬁpr exanple -a halide or. cyani-de."
An anion of ‘a mineral acid is for eyand e 2he anion of a hydrohali ¢vicid:

In the case of the introduction of. Fﬁﬁs ~blpugrine, [ERR] is a fluoride or
“tetrafl.uoroborate anion. The. heatlng & a?conpound of .the fornula VI -where
X-is. a fluoride or tetrafluoroborate anion i's performed .in hydrofluoric

acid or i-n tetrafluoroboric acid W th the introdiction, of ano group,’
the di azoni unwhemeisy &I&?f%n&ﬁﬂ%?\ﬁeq%Fhéb %x%ﬂ%ﬁgh?%éﬂfbh €7§%°§85per-l

cyani de, which is present as a conplex wth_ potassium cyani de_in,solution.
For exanpl e, -a di $henineackdon #f 14 compound, of the,farpabawly Withi &t ure

of potassi um eyanile ANk GHPFolmitd Pigs JUFroHREA hiaseLbblesd erani um

salt is effec y .at tenperatures o etween 30 and
preferably betpresense afi %I‘Emgm laameﬁzfmt UeREMPLE @Jet¢§tbﬁ§¥ent

-\ . alkylamine, such as triethylamine or N-ethyldiiso-
' 'propylamine._ ' a

The described reaction of compounds of the formula IV .
with a compound of the formula V is performed optionally
-in the presence of a solvent, prefarbly a polar solvent,
for example dimethylformamide..

_ The reactions can be carried out at a temperature of
'between 0 and 2oo°c, preferably however between room
| temperature and the reflux temperature of the reaction :
- mixture. e ' '

A group X detachable together w1th hydrogen has already .
been defined above under the formula 111 for the symbol Y.

_ As a group detachable together with hydrogen, X is
;-preferably a halogen atom, for example chlorine or bromine.

According to a further process, compounds of . the _
-formula I wherein R is a halogen atom or the cyano group
can be produced by heating a compound of the formula VI

;N Neen ' :'__ =
)—'/...'\"—\N;Nﬁ__o - D,
| l\=/NXe o B

O

wherein X © is 'an‘ani'on ‘of " a mineral acid, for 'eﬁca_:nple ’



and between 100 .and [ ERR] "when a di'azonium tetrafl uoro- borate is prese'n't.
The dfazotisation of aromatic amines is performed for exanple with an - -
preferably wth the aid of -

al kal'f tal nitrite,- such as.sadiummnitrite,
anhy s.sodiumnitrite.. D|azot|sat|on IS perforrredfor exanpl-e -at - a.
‘tenpeNat'ure of . between -10 and [ERR],: preferably at a t-enper at ur.e~of -

between 0 and [ERR]. - By reaction with a mneral. acid, ‘there. are obtai ned

conmpounds of the fornula VI. wherein X_i's an ani.on of a m neral --aci d.
According to a further process, corrpGuerS‘ of the fornula.'l wherein Ris a

“hal ogen ato be_produced y hal ogenat i ng- conpounds of the fornula VI| .
 [ERR] q‘#lg‘fqb &Fg??%ﬂceaﬂ beopReFopKeafon coppere Thamhlly, tfr USDwehe
- hal ogen, prézeamble/ arhébfd@rgﬁe a L cid, for. exanpl ein the: . ..~
- presence of an iron-111, aI um nle%sngﬁfl'mﬁg ?Pﬁ rffr"il F‘J‘“r%ﬂqld@c%d N
on' t he .ot her"ﬁwaﬁﬂf eaalhh@@geﬁ aahydeohaﬂ.dt aeddn)! eIIIpttHée

. presence of adwwﬂﬁﬁaint r 0 h the use a hal ogenat| ng

- agent, for |.e hydroge or| g?nRt%ﬁm%ﬁ‘EQEhBé’ox @ i-)S(l G-I SI ng '. ‘

. agent, for ¢ Iivé"1 mﬂzbqrmteoanﬁonal kethe thgk_ng -of
e |trosyl

| : K , nuond. | -
‘exanpl e so "’W %IE tﬂg ﬁ’ﬂ"ﬁ] #)s‘y# rﬁqg%le?%r %géngigggﬁ-dﬁowcm ni-mi de or

chl ori de or _broni or of an

" _pht hal i mi d&® ‘Fﬁc—f- oborate cﬁnimn oisofpemfoflﬁled'eiﬁt 1S ERGLERETED, Wi t h
or

i e R
| s 1azon1um salt of the formula VI
is for example reacted with copper-I cyanide, which is o
present as a complex with potassium cyanide in solution. o
| For example, a diazonium salt of the formula VI is reacted
_”with a mixture of potassium cyanide: and copper-I sulfate.
The liberating of the diazonium salt is effected thermallp
‘at temperatures of between 30 and 150°C, preferably
- between 30 and 40°C when a diazonium fluoride is present
and between 100 and 150°C when a diazonium tetrafluoro-.

' _borate is present.

The diazotisation of aromatic amines is. performed forl
| example with an alkali metal nitrite, such as sodium
B nitrite, preferably with the aid of anhydrous sodium R
| nitrite. Diazotisation is performed for example at a B
'_ temperature of between :10 and +10° c, preferably at a . -
_'temperature of between 0 and +5°C. By reaction with a
mineral acid there are obtained compounds of the formula VI
wherein X-is an anion of a mineral acid. . Co

According to a further process, compounds of the

formula I wherein R is a halogen atom can be produced :':" |
by halogenating compounds of the formula VII ; )

ke 4

'
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The hal.ogenation reactions nentioned are performed, depending on the -
hal ogen at dbm-concerned, dt tenperatures of between [ERR] and.the reflux-
tenperaﬁure of the reaction nixture, preferably-at a tenperature of betmeen
['ERR] and [ ERR}- Conpounds of “the formula | -in which Ris. a free hydroxyl ;
group or~an amino group can also be obtained by sol'volysing or . _
hydrogenoly5|ng a.compound of the fornula VI [ERR} wherein R is a
readily. solvolysable or hydrogenolysable gther: group or- acyl oxy group,’
~am no. greup protected by -a protectlve group. An ether or acyloxy group
whi ch can pe readily solvol ysed or “h drogenol ysed is for exapp %her-
-9 - oedcyloxy gr g#nafion ¢raBAPPES B§m§6I98I9§Fsone|HéPGdg
“hydrol ysi s, aci ol s h&logbk NGy BESab P% Py EREVpre ehgdUBE QnLeW.%' udi ng’
hydrogenonS|s An_acyl oxy gr oup .det achabl e votysis is for. exanple an:
acyl oxy group igrish c}/plt hexample nbmet:lyeuereaeneadpéaanoiran-élgan. c-

car boxyl i c aci - a I U ty
“hal o-1 ower - a|kgﬁ%§@?m§ﬁ€ﬂn%§tﬁﬂ¥%20 %f Qﬁ%oFiéxggpﬁﬁlﬁﬁﬁbrggge??Lthgr :
carbanoyl , .or @ther hand by meanoyof al hologenacerriroret forsexpaplediinal
of d sem -esterf %gﬁﬁ [ we %Yy rbany 0 '
exanpl e nethoxycard%ﬁg %H@ﬁy%a? 6 ﬂéta %ug §0%§§gfb89 #lth the -
2- hal o- | ower - alutsawzéra)mgllogémtﬁngnpgent.zfart exetnpbeohydmgear cbdpride,
2-i odoet hoxy- tiguted e r-
alkoxycarbonyl%§¥or e réggﬁgénéél%gy%giggﬁgﬁé géﬁghenBP 2¥meige
. hydrogen peroxide, or of an alkali metal chlorate, for

.\?", - f-example sodium chlorate, of a nitrosyl halide, for example
‘nitrosyl chlorlde or bromide,_or of an N- halo-imide, for
fexample bromosucclnlmlde or -phthalimide.' '

The d1rect 1ntroduction of an 1od1ne atom is performed
- with the use of hydrogen iodide, in the presence of an
' 'oxid1s1ng agent, for example in the presence of n1tric
| ac1d or mercury oxlde.

_ The halogenation reactlons mentloned are performed
'-, depending on the halogen atom concerned at temperatures

‘of between -10 C and the reflux temperature of the reaction
e o mixture, preferably at a temperature of between -5° and
“/  430°%. o |
| | Compounds of'the formula Ifin_Which'R is a free
’hydroxyllgroup or an amino group can also be obtained by
solvolySLng or hydrogenolysing a compound of the formula '
VIII : ' '

R N ./\
0\.__) {.. \NNﬁ :__(VI]'_._I)

/.
- \// _'

_*wherein R' is a readlly solvolysable or hydrogenolysable
ether group or acyloxy group, or amino group protected by
- a protectlve group. o

1 An ether or acyloxy group which can be readily
'_solvolysed or hydrogenolysed 1s for example an ether :



nethoxycarbonyl or aroylnethoxycarbonyl for exanple phenacyloxycarbonyl
~al sgan unsubstituted or substituted 1- polyphenyl-lomer al kyl . group,
- mthe\n substituents of the phenyl noiety can-be for exanple Jomer aIkyI ora_
‘| ojvemy il koxy; - such -as- methyl or nethoxy, and. in partlcular i :
. _gﬁi, or an- organ05|lyl radi cal , “especially trinmethyl - :si byl . “An ether
gr osp” which is detachabl e by SO|VO|ySLS s for exanple Iomer al koxy; for
_ exanple met hoxy ‘or et hoxy. or .a 1-phelyl=I| ower-al koxy group; such as benzy -
.oxy: = These radical's can be substituted by |ower al koxy, for exanple '
“met hoxy orortaoyyoxyrgrouprwhﬂbmxistM@tachabie(bgﬂ&ﬂkVOIyshwxyeth

Benzyl oxy - a bl-e et r,oups. C ns. bstlt t ed ori”".
substitute ugﬁgg ﬁyﬁﬁpg SstFF&Q%ﬁQ% opr>é;ﬁ§h9#l ;ff such as .
met hyl , et:behnsloﬁpredubtmonq an@nwdmgalmmngérwlysml e chl orine or .

‘bromi ne, or lower alkoxy, for exanpl e methoxy or ethoxy. These
substituents asg' aczuakydgpbabeaeltbxcharbltéwoyorstdlwolgssisors for10- or.in

" the .para-posit Fkew se det acha ysi articularly -by :
o P CRkmpE ap SeyLoRyEERR Aa HEhehnEha Ay L RISt 1 b

- substitut efadieal! bEi anpai.-gannct h.eroo&gs_litd @iy, aﬁbxetéiedm@xetmowéuch as

et hoxymet ho but oxynef hoxy or | -ét ethoxy artlcul anal'ogous .
cyclic rad?i ¥§°Y orsﬂﬁgnﬂﬁeaFgﬁﬂéoy rkﬁdb e%%e0|ally '

‘tetrahydr q@dlaacatytOXforabsamfp% emr&ioeceﬁet hwtﬁﬁéwégvppyéen 4-yl oxy.,
- Wien the solvolysiS of the . -ethér or acyl oxy dgroups. is perforned

:hydronS|sar?ﬁls §cbaﬁﬁlbéﬂ§93 »d@désuithe acyl moiety is the ragical \;}
- of a semi-ester of carbonic acid, such as. lower-alkoxy- IR
. carbonyl for example methoxycarbonyl ethoxycarbonyl -

" or tert-butyloxycarbonyl 2-halo-lower-alkoxycarbonyl for :
example 2,2,2- trichloroethoxycarbonyl or 2- iodoethoxy-
carbonyl, unsubstituted or substituted 1-phenyl-lower-

. alkoxycarbonyl for example benzyloxycarbonyl or diphenyl

| methoxycarbomfl or aroylmethoxycarbonyl for example L
phenacyloxycarbonyl also an unsubstituted or - substituted N

'r-l-polyphenyl-lower-alkyl group,. wherein substituents of
‘the phenyl moiety can be for example lower alkyl or lower:

i alkoxy, such as methyl or methoxy, and in particular _ _ , _

- trityl, or an. organosilyl radical especially trimethyl- . oug‘;ﬁj
:silyl.u | | o

- An ether _group. ‘which. is detachable by solvoly31s is .
- for example lower ‘alkoxy, for example methoxy or ethoxy _
*_:or a 1-pheny1 lower-alkoxy group, ‘such as benzyloxy._ These
radicals can be substituted by lower alkoxy, for example .
‘methoxy or ethoxy,_.or lower alkoxyethoxy, for example_
’methoxyethoxy._ S | R

‘Benzyloxy radicals as. detachable ether groups can be
'-*iunsubstituted or substituted by one or more substituents,_f’
'_for example lower alkyl, such as methyl ethyl isopropyl |
or n-propyl halogen, for example chlorine or bromine,.

or lower alkoxy, for example methoxy or ethoxy. These

| .substituents are situated preferably in the ortho position ,



on the nature of the detachable grohps ‘in.the presence. of an organic aC|d
~such as p.toluenesulfonlc acid, or a n1nera| -acid, such as hydrochl oric .

‘acid or sulfuric acid, iR the presence of an alkall metal- or - 7
: dlkallne ‘ear t h.-hret al. - hydrOX|de or. -carbonate, or in the presence of -amvla
or’ of am™amine,. such as lsopropylan1ne or hydrazine hydrate. |f

,solvonS|s is performed by neans of one.of. the above-nentioned acids’ in an
- al.cohol , for ‘exanpl e by means of- p- t oLuggesul foni c acid in ethyl alcohol,
soIvonS|s i s perforned by al cohol ysis. Ether - -groups, for exanple |ower

alkoxy groum&o N PR thexynor ethoxy, .can be detached in solutbon-:.
in %he/ne :%y means ‘of a-ﬁgtal hal i de, such :as ‘al umi ni um hal'i de or :

:boron ‘halide, for §e'5‘éé'd|9%- ér‘b9h&eu@ggs%unbawnmemgnwe

boron trichloride-or boron tr . “Suirtabl® solvents are fof exanple
~benzene, " ni. t rchbedn@]mesns @rhqlenbobﬂsasbdén( ap. asédrmeéhsm agec. (1961),

1008; Ber.

(1960), 93, 2 4@"9%‘8?‘: %‘qge&g%“gggul’%ggyt%%}ﬂzﬁ E S’Qa%ett rliGhr e

§ﬁ966) |4155) amsm?ogrbnpendethenaareupy aupboayseshaxmenbggy.n which = -
e acyl. noi ety C b R

aci-d, for exanp 5¥i§?5$6€¥ %%1kgiygé?%ggkP8§&EL%ggb£?F%§fg&gbrSngg?:futed -

dlphenylnethgxymaldgmgs cftkncet&éicgl&upfprfexaap&#pﬂeoxécwcﬂ@ﬁ&kamﬁQoxy

-groups, can be a

be- perfor med b’{lfﬁgagfg‘ﬁgg{ %\ggéli?ig?’ets rongggr%z%é‘a?; oy‘? ;ch%g’l ds,

“such as | ower - ok aeveampbe x§+methokyitetnahpdropyred-é-ylokyti t ut ed by

halo especially by fluorine, particularly trifluoroacetic-acid-(if
neC'SSaﬁy ' - When the. solvolysis of the ether or acyloxy groups

- is performed by hydrolysis, this is carried out, depending B
on ‘the nature of the detachable groups, in the presence L
- of an organic acid, such as p—toluenesulfonic acid or-a’
'mineral acid, such as hydrochloric acid or sulfuric acid_
~ or in the presence of an alkali metal-”or alkalineéearth'
T_metal-hydroxide or -carbonate, or in the presence of
ammonia or of an amine, such as isopropylamine, or hydrazine-
- hydrate. 1f solvolysis is performed by’ means of one of -
- the above-mentioned acids in an alcohol for example by
‘means of p-toluenesulfonic acid in ethyl alcohol
W 'solvolysis is performed by alcoholysis. '

'Ether groups for. example lower alkoxy groups, in
:sparticular methoxy or ethoxy, can be- detached in solution
" or in the melt by means of a metal halide, such as aluminium
'halide or boron ‘halide, for example aluminium trichloride,
aluminium tribromide, boron trichloride or boron = |
'.tribromide._ Suitable solvents are for example benzene,
nitrobenzene or ethylene chloride (cp. Jour. Chem. Soc.
(1961), 1008; Ber. (1943), 76B, 900, -Jour. Org. Chem.
- (1962), 27, 2037 Ber. (1960), 93 2761; Jour. Am. Chem. Soc. o
_(1968), 24 2289 ‘and Tetr. Lett. (1966), 4155) . ' '

Acyloxy groups detachable by acidolysis are those '
in which the acyl m01ety is an acid radical of semi-esters



in the presence : of:an activatingfageht,_SUCh as anisole), as well .as mnth
- formT; .C|d VMere no prior mention. is made, the :above reactions are

~ perforredyin. the ‘presence of a solvent or.sol vent. m xture, suitable

g : also. being abl e to act” as.such.  An ether group detachable by
reduct\iof, espeC|aIIy by hydrogenoly5|s is in particular an. =~ ~. -

. [ERR] - aryl-lomer -al ky -group, such-as an unsubstituted: or subst|tuted

l'1 phenyl - | ower-al kyl group,_mherel iomer ‘al kyl' has up to 7 carbon. atohs
_-and wher ei n- substituents, espeC|aIIy of -‘the phenyl noi.ety, . can be for-

' h.ca to 7 car on'
example | OWE bty héyﬁq' Rt G NI s U AR
The r edu®ti ucsubsmmd o:h: tsrmasaﬁm:tem h@ﬁﬁl&étﬁéﬁ?@é%ggyﬁydr Ogen

- t ic i vat e .
particularalgh BERER BBkl SHIPIL L SAL desl i a0 eEgsEaEeys!, for

exanpl e a .aRokbe, dptamhmdﬂhy'anﬂdo%#s&a;xun%ﬁ@@hmgﬂg @*SQC§86 ? gm or o
rut heni um aj,ys ess s performed wth ydri educi ng.
agent , forggéan%léeF%? 9§kﬁW¥Eh syjtakle oxbrengicogenic
_'detachablecbybbgylmgeach.)ﬂslssmahmgar]jo‘,ie’}_mgqggtwgglf wf?%@rg gt ached by -
~"treat nent Mﬁéﬂb gp g\ red%ckgg%“§¥£ &fspeC|aI cing. netal
or a reducl ng ngF uEEM 8N g R halagen, eSE£¢i¢llpaby|cular .
2- hal o- |ov@luarineycpabeuuuﬂysttefiﬁsm%o?ac?ee U Offf%%(‘ggggg%oxy,

mhlch are- Ie Wit h a redu0|ng eav

>

zinc, - or w téﬁgegﬁégéﬂgéﬁ ey #nracki Wﬁﬂhﬂgsﬁ&ﬁﬂﬁﬂ;QﬂQhwiSnanisole;alt foﬂ-

. exanple chamnwahilas wbtnrfdsmce acid. Where no prior mention is _ _' \&J.,-

made, the above reactions are performed in the presence"'
of a solvent or solvent mixture, suitable reactants also |
being able to act as such.-_' |

_ An ether group detachable by reduction, especially by

_'hydrogenolysis,-is in particular an a-aryl-lower-alkyl
group, such as an unsubstituted or substituted l-phenyl-'
lower-alkyl group, ‘wherein lower: alkyl has up to 7 carbon

'.atoms, and wherein substituents, especially of the phenyl
‘moiety, can be for example lower alkyl ‘or lower. alkoxy
having in ‘each case up to 7 carbon atoms, - for example

_methyl or methoxy, and more especially however benzyl. .-b-f.fi;) L

- The reductive detachment of the ether ‘groups can be
- performed in particular for example by treatment with
_:catalytically activated hydrogen, such as hydrogen in the
- presence of a suitable hydrogenating catalyst, for. example
‘a nickel, platinum or palladium catalyst, and also a
'rhodium or ruthenium catalyst, or the process is performed

;w1th a hydride- reducing agent for example lithium aluminiuml'
hydride.__. - - ' -

By . acyloxy radicals detachable by hydrogenolys1s are .
-meant. those groups ‘which’ are detached by treatment with |
_ha chemical reducing agent. (especially with a reducing
_:metal or a reducing metal compound) Such,radicals are



acet at e, usually-in the. presence of an organi c. carboxylic acid, such .as_
formc ach or acetie aci'd.” The above reduction reactions are perfor
a manner’ 'known per se, usually in the presence.of ‘an inert: sol vent an
necessary, wi th'-cooling or heating, for exanple in a tenperature range of -
about [ERR] to about [ERR], and/or_in a-closed vessel under pressure.: °
Depending on the ether or acyl oxy group present, thére is:preferably
sel ected the mpst nild of the described gplyol ysis or hydrogenolysrs o
met hods;, in order to. avord changes i.n the pyridazinone structure. A group -

O e g e p%gfe Ha P P epeaf,cearsoagwy,l Subh as

SUC as an ac an” al | aromati ¢ or

aral i phatic caahdnﬂ4trrnhlbrQﬁghnxy¢$§b¢mwﬁmxﬁik@hb?h arerdekaghed acefyl
or propionyl, 3%H$r0éliggén '§ééﬁ%¥§%' ?ngaﬁg aPf fSE”EQaﬁE}Q or of al -

car boni c. acrd or- exa a’ carbonfc acid se ester,
such as. fornyl ziltmlyeromlvmu@ acraedhmi/ng t&eavpxxaapak sahtxysurboas! aor

tert-butyl oxy-  gar bon c bgpzyl f
vcarbony. TR GEE G2, £06 ] RLPI PenPaRim (2 ENIERIEEBELY -
grloupl can be pafatccetr?el ruf)uamlmeink?bamppﬁsenee oﬁraexaﬁgaaibycar;boxylic o
sol vol ysi s, par ul ar of .alkcoho y.nmeans o -
hydr ol ysi s. %ga f y?°+ dPt %ngigl %2§Iysrs can be- carrred
out for. exanple i n th resenc a_stron Si g A
tenperature, for exif %‘fea’f)% %E?&] r?ﬁcgbBﬁF aré! ﬁgkff’%ﬁ ?'&r ere is.
used in pal’thl&a'ginérH&YWnaﬂ:éﬁnQé, ﬁ@uaﬁkyn‘bhethebpresenlce orE-aatb,arem'It _
and\as a Str‘”“%ofﬁihé”hﬁa' if necessary, with- cooling or heating, _
'for example in a temperature range of about -20°C to about

'_ 150°C, and/or in a closed vessel under pressure.

_ Depending on the ether or acyloxy group present,
eljthere is preferably selected the most mild of the
 described solvolysis or hydrogenolysis methods, in order
fhto ‘avoid changes in the pyridazinone structure. '

A group protecting the amino radical or an amino
protective group, is in particular an acyl group, such as
an acyl of an aliphatic, "aromatic or araliphatic carboxylic

~acid,- esPecially lower alkanoyl for. example acetyl or:
propionyl, or aroyl for . example benzoyl or acyl of formic
. -acid or of a carbonic acid- semi-derivative, for example of
. a carbonic acid semi-ester, such as formyl, lower alkoxy-
- carbonyl for example ethoxycarbonyl or tert-butyloxy- '
carbonyl, or aryl lower-alkoxycarbonyl for example benzyl-
oxycarbonyl. '

The detachment of an acyl radical used as an amino
| protective group can be performed in a manner known per |
se, for example by solvolySis, particularly by means of |
-:alcoholySis, ‘also by means of hydrolysis. The detaching_'
. of an acyl radical by alcoholysis can be carried out for
':example in the presence of a strong basic agent, at
' elevated temperature, for example at about 50 c to about



al kali metal |ower alkanol ate, for exanple a: 'sodi um or potassrunt L c
1q alkanolate for exanple -n-butyl ate or -ethylate or an al'kali netal .
)i de, for ‘exanpl-e sodi‘tm or pota55|un1hydrOX|de A no protectlve e
“for - -exanpl-e | ower - ‘al koxy- “carbonyl groups, such as v R
) ﬁbutyloxycarbonyl .can be detached partrcularly gently by acrdoly5|s
~for exanple by treatnent\Mtrttr|4llﬁw0acet|c aci.d. " A.-further anino.
protective group which can be especially mldly detached is an. :
et hoxycarppoye . or gherehieh wsarid ifas partieul£RRh - Dowkti alkansi! ylfo&r oup
substi tuted bg thre hydr car bon -r.adi cal s uch as ‘a trrpﬂenylsrlyh\",,'
- di net hy| be¥§RPLe| §7'F' aP¥i @hhangl; n%‘t“iy?%r #yptgPBEpPasg an " T

[ERR] - (triRADY! ﬁet-.uh) -10%10&%4:{51%@:9@@9 Skahpie ki BddigmmppM th the

B am no group to be. protected a. corresponding [ ERF trrnethylsrlylethoxy-

. car bony| apekasg§ivap Lower: Rlkanalatr: £ exampte nprhugylate ors, by
reaction wWif. ghﬂﬁ“ g8 a9k S1 T5Y 8RSk ! oL t@gz” g %hafe for -

- exanpl e quorY es Of - quaternary or.gani c ses, suth as- yl-ammoni um
fluoride.sodine ow p@uesamumjhydnoxidq.those ‘ami no protectrve groups are.
used whi ch can be detached selectiwvely with retention of the desired L

~structure of Amnn00@mmmaﬁtiuetgnpupmerﬁwrfexamphelloﬁetemﬁhmxy<ﬁ t he

B N L e P St 'arf'nr, -

group. Raéduathed. parmieiﬂr&ﬂilw gentljby aetﬂolysdlsgatfolrytexmdp];e for . .

exanpl e, 'Q t@reg %%% f%h trifluoroacetlc acid. A further amlno .:'-fk;ﬁfr

' fprotectlve group which can be especlally mlldly detached IR
- is an ethoxycarbonyl group which carries in the ﬁ p031t10n

_ a 31ly1 group substituted’ by three’ hydrocarbon radlcals,,

.--Esuch as a trlphenylsilyl dlmethylbutyl-SLIyl or in
"partlcular tr1methy1s1ly1 group. A B- (trimethyls11yl)-"
rethoxycarbonyl group of this kind forms with the amino group
~ to be protected a correspondlng B- trlmethylsilylethoxy- |

carbonylamlno group, which can be detached,. ‘under ‘mild _:ﬁ'."-"

conditions, by reaction with fluorlde lons._ ‘Reagents

'”:'releasing fluorlde ions are for example fluorldes of

' Pquaternary organic bases, such: as tetraethylammonlum

;::fluoride. ____;u :;l.j_ _ *::'\;- o . - f \J;d
_ - It is to be ensured that only those amlno protective L
Tgroups are used which can be detached selectlvely with

retention of the des1red structure of. the compounds of d
'=?*the general formula -I. o |

e A compound of the formula I in which R is. an amlno
'group can be obtaz.ned also: by selectlvely reduclng 1n
a compound of the formula IX ' '
R )'"\" 7N I
:-.°\'--- PNATNET @

~ the nitro g:roup‘t':o__the:aqzino -group'..'-_"k'e-duc_tio__r_t_ is '--prefer.ably



a nobl e-net al catalyst such as pl ati num or pal | adi um on charcoal , by
of hydrogen ‘Reducti.on -¢an however be carri-ed out using the nethods
described in the foregoing; for. exanple with tin and hydrochl oric acid,
tin(I1)- chlori-de, .the catal ytic method nentioried-above.bei ng however .
preferreth..- ‘Wthin the limits of the definition-of the final products;
substituents can be-introduced, nodified or detached in the compounds of - "
the fornula |- obtained. For exanple resylting conpounds of -the fornul a |

“whereinRis a free am no group .can be’ verted, ' by neans”of an acylatlng
agent, for _exanpl e an acetyl halide or an acetic anhydride, into coqﬁpunds '
of t hesderTul aperfinemedncrtalysicaddyyl sernexgmple LoaGheiRrasnce -

preferanly caryi iy 9dl nkball@aPad5aRoe stlcriasd almERY danaaml e n
t he presence of pyri teltiary am ne, such as '
triethyl ani ne on therkgrdii bypmespsa®inbydw @Eﬁﬁbrm&ﬁduq tdan t FAB JHﬁﬁﬁﬁﬁas o
of- the fornula h | y r ng. -
manner known p2p EArEgsa] ol 8sdnly HH¥ ectils %‘mﬁ?eé[ﬂ?*ﬁa%ﬁnf‘*ﬁ hngs

" conpounds- of. tﬁerfexamp&eIWWmhrﬁnn Rmdshydnﬂ iﬁgé?ﬁﬁ##ﬂ)%lkﬂoup.

Lomporatur o, vEPRORBARFngDEr SRESIIETE pehod normﬁl Roe MR Pk o e

and, if necesshowevern phefpreadnce or .absence of a.diluent, catalyst or
condensatlon agent. The reactions can, if required, also. be carried out in
an inert- gas . at nosiehén the dimigise afh tt):taatdefirrﬂttim‘genf the £inaling.

”"‘2;” or co. PROMlesE' AR BT B SRESGELEI R eg ROt
(0] .

YEd StartEEﬂaahedudhsthavecmpounﬂstuﬁnthkﬁfonmhkatlwobtﬁined.

_ For example, resulting compounds of the formula I _f
wherein R is a free amino group can’ be. converted, by means
| of an acylating agent, for example an acetyl halide or an
_acetic anhydride, into compounds of the formula I wherein
"R is an acetylamino group. Acylation is preferably carried |
out in the. . presence of an organic base, for example in the
B presence of pyridine, or of a tertiary alkylamine, such |
.. as triethylamine or N-ethyldiisopropylamine. R

o Furthermore, resulting ‘compounds of the" formula 1
.in which R~ is a hydroxyl group can be converted in a -
manner known per se, by transesterification ‘or by
etherification, into compounds of the formula I wherein '
R is a halogen atom or a methoxy group. o

The methods described can be performed in a customary g
manner, at ‘room' temperature, with cooling or heating, under
S normal or elevated pressure and if necessary, in the _
| presence or absence of a diluent, catalyst or condensation |
.-agent. The reactions can, if required also be carried out
'1n an inert-gas atmosphere, for example in that -of nitrogen.'

,,The,starting materials are.known, or, where they are
new, can be-produced by methods known per se. In cases_
in which it appeared to be1of”adyantage, the employed

- starting products have already been'defined"after'the



-15-."descri ption of'thejprocess Ketocarboxyllc aC|ds of the fornula Il oan -

be.produced -usi ng net-hods known per se, in thecase for exanple of conpounds
e formul-a tl inwhich Ris a halogen atom or -a.cyano ‘group by - : :

¥genation or introduction of ‘a: cyano-group i-n.a conpound of ‘the fornula

X [ERR] Dby the above- descrlbed nethgg which . are carriced-out in ar . :

. anal ogous ‘manner.. Cbnpounds of tReldefferal “formula |11 are known, or they
.can be obtalned f he met hod described by J3.D. A'bright et al . J.-
- Chem @ﬁFr¥Eﬁ.?HQQ ) ?rBﬁPFﬁéscorrespondlng ket ocar boxyl i c aci d by -
reactlon wi:t h hydrazine. It .~ -".also possi bl e 't o.obtaig in, an

" anal ogous rﬁunﬁﬁtQ¢ﬁIb@§Y1lﬂgaééﬁﬁoeﬁd§h6ffpﬁ@“éénénamaﬂnhﬂﬂR¥qdﬁ¢ the

correspon r&;@ﬁg C y id 0 t q¥qunds of.the
gener.al fg'l#é]&fg;‘ ar eain%ﬁmﬁgﬁahsfca% bznoétt%l r':lztea eef o&tt&ref’{rf% romthe -
_cor r espondiompeingsirokythet formulacli Bp which R dast i@maliagermratamd, for

oo be oS hs gfedp BF BULGBRREESR IF 4 ddudeitd Yad A

"[ERR] by exan9 grewpi dm Eheompaundngfcchpofmmm‘latﬁ{e formul a VI’ and the
~ producti-on thereof are described for exanple in the Gernman -
: Cffenlegungsschrlft No. 2;207,517. “Cogoounds of the general fornulae VIII
and 1 X can be- obt ai ned, usdJig the_aethpd described-in the: first process,

jfromthe correspondlng kgt océﬁ ylha<§ghd§npgo&§actlon mnth hy@ﬁn2|ne

-by the above-described methods, which are carried out in
an analogous manner. ' ' '

o Compounds of the general formula III are known, or they
'can be obtained, using the method described by J.D. Albright
et .al., J Het. Chem.:ls . 881 (1978), from the corresponding
ketocarboxylic acid by reaction with hydrazine. It is
.also possible to obtain in an analogous ‘manner the starting :
'compounds of the general formula v from the corresponding
aminoketocarboxylic acids. - Also_the_starting ‘compounds of
'the general formula. \A are known, and can be obtained for
'example from the corresponding dihydroxydiethyl ethers
by esterification with an acid for example a. hydrohalic
;acid., Diethyl ether derivatives of the formula V can also,'.J'f

 be obtained from correspondingly substituted alcohols of .
the formula OH-CHZ-CHZ-X by etherification.

. The starting compound of the formula VI ‘and the
_production thereof are described for example in thetGerman
gOffenlegungsschrift No. 2, 207, 517. |

COmpounds of the general formulae VIII and IX can be o
‘obtained, using the method -described in the first process,.-
_ from the corresponding ketocarboxylic acids by reaction
__w1th hydrazine. ' '

FY
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“ 16 -- The i nvention also relates to those enbodi nents of a process I n’

' mhlch a conpound obt ai.nable as an |nterned|ate at’ ‘any ‘st age. |s used as - -
'startlng material and ‘the unconpl eted stages ‘are carried out, or in whi S

- startlng materi-ali s formed under the reaction conditions or, i f requir

_is used in<the formof:a salt. Also enmbraced by the. |nvent|on are -
therapeutlc conposi tions consisting of -an antithronbotically- active e
proportion of a conmpound of the formula | together with.a pharnacologlcally'” '
‘acceptable solid carrier or liquid dllueﬂg A resul ting conpound of the
formul a I‘ﬂmereln R is ‘an am no group can, |f desired, be converted into an’
acid avditton salt in a manner. known - per se. There are used f or ‘produci ng -
acid addition salts in partlcular ‘those "“acids which are suitable for the"

formation of thera- @ﬁatiﬁe&hhaapausabma%ass +o Tilﬁ:sfé)lémamemt'sbof o
mentioned -as exanpl es . of aci ds: ﬁg] %% gt SU|fUFIC qgaqgt :
 phosphoric aci & PFPEeEE éhFSWPEu 8 gﬂpﬁﬁ & &3 A% Aheee e
Car O{TB.tiC o;l hetae;r lsﬁaggrbsxuéed ek ahckjef @tka&tﬁ.{tﬂgdmaﬁaﬂﬂa]asadd)rme: aC|.d
aceti ¢ -aci propionic a succi ni ¢ aci ycolic a cid

T ¢ pplated ‘srapss Arfqcaneiol ita r ton el & £lafting
hydr oxynal ei. c %ﬁtﬂeﬂaPYis'VférﬁéﬂdunaEQnthe @eefdtqoaplcsbndierma oEj AL

p- an1noben20|c aci d, anthranlllc acid p hydroxybenzqi c -acid, salicyli.c

acid or p- amnu?eQH%F%§$|bsaB$G ipnbhec £ 88T ° Ifonlc_aC|d
et hane- sul foni ¢ aci d, "hydr oxyet hanesul foni'c acid or ‘ethyl'ene- "sul fonic
aci d; halobenzenesulfonlc aci-d, toluenesul fonic acid, naphthalenesulfonlc

,aC'\,, or sulfanilic grdd! eﬁﬁf’aEEHhBQn'tB% TR it dife k1 &r gi ni ne.

' compositions consisting of an’ antithrombotically active -

: proportion of a compound of the formula I together w:.th a .
harmacologically acceptable solid carrier or. liquid |

" 7l-diluent. ' ' ' |

A resulting compound of the formula I wherein R is
an amino group can, if de31red be converted into an _
acid addition salt in a manner known per se. ‘There are _
used for producing acid addition salts in particular those *
- acids which are suitable for the formation of thera- :
peutically applicable salts._ The follow1ng may- “be mentioned'
L/ . as examples of suitable acids? hydrohalic acids, sulfuric
' ' Ia.aclds, phosphoric acids, nitrlc acid, perchloric acid
.aliphatic, alicyclic, aromatic or heterocyclic carboxylic
- or sulfonic acids, such as formic acid ‘acetic acid
| propionic acid, succinic acid, glycollc acid lactic acid
fmalic acid tartaric acid, citric acid, ascorbic acid,
'*maleic acid, hydroxymaleic acid or pyruVLc acid; phenyl-
" acetic acld benzoic acrd p-aminobenZOLc acid, anthranilic
acid, p-hydroxybenzoic acid salicylic acid or p-amino-_" .
e salicylic acid embonic acid methanesulfonic acid, ethane-'--
"sulfonic acid, hydroxyethanesulfonic acid or ethylene-. ”
'sulfonic acid; halobenzenesulfonic acid toluenesulfonic
'acid naphthalenesulfonic acid or sulfanilic acid; and
:pmethionine, trypthophane, lysine or arginine.



| rocess condltlons ‘the conpound of ‘the formula n |
'17 Dggsnglpg 22 ;Rsng group can occur also as an aci d' addition ‘salt. The -
9 d|t|on salts of the novel tonpounds can be converted, in a mann_er_h
r‘%er se;  into the free conpound,. for exanple with baS|c agents,: such .
/Al i es. or ion: exchangers On . the ot her ‘hand, the free bases’ tlcal
. obtained'can formsalts with organlc or -i-norgani c acids. The phargﬁﬁguof al:
"-preparatlons according to the |nvent%9n contain at |east one Coﬁgrna-
. the formula | -as active |ngred|ent ogether with a custonary p

L cet rriens used is,governed largely by -
BN O e S T T R os@dorqgﬁ'?w. Mo
the 1ny the ; & dht wherednpRintls ah &RenbOogiulip cais - 6%'#‘3
el ont oral l parenterally or.rectally: SU|tabIe
"¥Q?rggéfniﬁzéfﬁ3ﬁ$%%fq?% %%ﬁgﬁgi%ﬂeﬁ? partlcular sol i.d -dosage unlag sgch _
' f bl'y_cont ai n- between an
Sg%;[ ag:‘ e:[;] act | VE Slﬁwa%&f FFeavgﬁu Irell‘gtr*;‘alfé 1) compounds cenrender . .
"possi-ble the sanwmmﬂadﬁlﬁn1aﬂmahnén/khﬁﬁﬁ §@rb§gmefﬁt3 an 5;%00 ng/kg,

t l'y between
o \R/;?];frglbl)gggﬁbam mal sf%h \?Js%&‘ g'%i)(k?%f' | ICC oggr%%%i NchgasTalbkaﬂ.aesnd fh
dragee corer ipw pxchang(érisy cOWiI ﬂhé]g;ﬁﬁ'& qgémungﬁ Ofp égeb%gégul al w

| actose, saccharose sar mai ze -
Saren posatetiba Bk, Fobn Suk el rknde or inarsansconctdbal | ne
| Iubrlcants ‘such as magnesi um or calcrunl L
preferably wt h dd|t|on Lof palatam .
‘stearate, or ng e?ﬁ% thcals prepanatinns mecording o ghhe g )

cores are snbenqﬂentbpneadhedth@a%%a@Héadﬁﬁpb&ﬁﬁ“ﬁ%“tﬁéefo gfr SO|Utlons_
~which can gl gg active 1ngredient, together with a customary pharma- R
o ceutical carrier. The nature of the carriers used is] _
- governed largely by the field of application.- The pharma-:
ceutical compositions according to the invention, which _
- econtain compounds of the formula I as active ingredients,u
. can be administered orally, parenterally or rectally.

to

‘Suitable for oral treatment of thrombosis are in
-'particular solid dosage units, such as tablets, dragées
~ and capsules, which preferably contain between 10 and 90% _
. of an. active substance of the general formula I 111 order j”'
 to render possible the administration of daily doses of .
:between 1.0 and 1000 mg/kg, preferably between 2 and
"j 100 mg/kg, particularly between 5 and 10 mg/kg, to warm--'
'blooded animals having a body weight of about 70 kg '
”"'Tablets and dragée cores are produced by combining the N
-gcompounds of the formula I w1th solid pulverulent carriers,;_,
- such as lactose, saccharose, sorbitol maize starch, potato
o starch or amylopectin, cellulose derivatives or gelatine,- o
“.preferably with the addition of 1ubricants, such as magnesium gh-
| - or calcium stearate, or polyethylene glycols of suitable ' |
molecular weight. Dragée cores are subsequently coated o
for example with concentrated sugar solutions which ‘can also -
" contain for example gum arabic, talcum and/or titanium '

'diox1de, or with a lacquer dissolved in readily volatile ;:_



- contain for exanple gum arabic, talcun1and/or titani umdi oxide, or with .a
| acquer gLssoIved in.readily volatile - - 18 - organic solvents or solw
- mixtures. . Col ouring agents may be added to these coatings, for exanpl‘
i i"denti-fi- catien of the. vari-ous dosage. anmbunts. Soft gel atine capsu
_ other closed ‘capsul es consi st ‘for exanple of a n1xture of - gel ati ne ands N
_glycerln and can contain for exanple mxtures of a: conpound of ‘the fornula
“o-with polyethylene glycol. Hard gelailge.capsules contai'n for exanple _
@;granulates of - an actlve ‘subst ance with solid. pul verul ent carriers, such as

o 0% e B e, 3 Uil Yr TOVR mEteuLhes éHEBuf‘ingO&géﬁt§t ar ch,

mai ze Sgaféh rivatilves ‘as well as”magnesium . .
stearate or smpmaf ibe addbd Sm tthese chwgzngm t for cexample| f@ﬁrﬁ-ﬁ?@?i‘-éﬂ'on

‘are for exanple S | es onb actlve
subst ance wi.tf 13‘8"3&% ttq'b V%%héi'ﬁgt é%@%gbasggfgngﬁétgﬁ%gﬁ _
- synthetic trlﬁ ekﬂndd(nthamnnﬂasedooapswlesr¢onpbsyefnylexemglycols or

3 o nat %Eer e P e PACLEE b Buf §8E B, RBECLER WBRERIGRLE "

Tiquids to beéxﬁmpl @ ik turesiCHE as oqmppundndfethelEormulaelcwﬁchntratlon”
of active substance .i chos re,th SIL e |y
“measur ed. out , %5&&}# Y?é;to 2hd ala@igg g%§8ﬁ2§§ ggﬂgggga§§?lng

spoon, - for ex%ﬁ@m@ﬁé raﬂmlaﬁeﬁ.aﬁlanpaetﬂvetsab3tannanwitthelidIcwmng
Exanples a). to- ‘z are i ntende f to.ill. tratf g |caha%§§%§ g% bito
~appl i cation, HRALYSGF i Va0 ﬁﬁﬁ’rﬁﬁF sBft L8f oﬁﬁPy s “PRereo

DX - or mannitol, starches, such as potato starch ‘maize starch

or amylopectin, cellulose derivatives as well as magnes:.um.
’ stearate or . stearic acid. ' ' '

- Suitable dosage units for rectal administration are
vfor example suppOSLtories which consist of a combination
of an active substance With a suppository fpundation
substance based on natural or’ synthetic triglycerides (for--
"example cocoa butter), polyethylene glycols or suitable .
higher fatty alcohols; and gelatine rectal capsules which |
~ contain a combination of the active substance with poly-
B ethylene glycols.- ' ' '

'-'k,f. l. ' For liquids to be taken orally, such as syrups and

elixiers, the concentration of active substance is chosen FENR

‘to ‘ensure that a single dose can be easily measured out,
_for example as the content of a tea-spoon or of a measuring_
-spoon, for example 5 ‘ml, or as a multiple of these amounts.

The following Examples a) to ‘e) are intended to _
: 111ustrate ‘some typical forms of application, but in- no
':'way do they represent the only embodiments thereof.; '

- a) 100 0og of active substance are mixed with 610 o g of
'lactose and 442. 0 g of potato: starch; the mixture is then
'_moistened with an alcoholic solution of 8 g of gelatine,-'"_
and is granulated through a sieve. " The granulate is dried
. and 60.0 g of talcum, 10.0 g of magnesium stearate and
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-.a) 100.0 g of active substance are mxed with 610.0 g- of Iactose and 442 0 °
‘potato -starch; the m xture is.then. nbistened with an alcohollc -
o of '8 g of gelatine, and i‘s. granul ated through a sieve.' The _
gr arjut)s "_IS dried, and.60.0. g.of talcum 10.0 g of- nagne3|un1Stearate and
19 2Q g of coIIO|daI si licon di oxide are n1xed in;, . and th mxture~is e
. subsequently pressed to form 10, 0001§ablets each. melghlng 125 ng and each

~ .“containing 10 ng of active substance. ..The tablets-can, if desired, be.

. provi ded V20 JO g aof i .of the dosage annunt
b). - A grant ate!g| S g?%{')g‘?%gaﬂ)%%l%gﬁ EEOQS'J%C%EE dfe angly by

ff'lactose a ﬁqﬂ¥%ﬂ¥§ﬁﬁﬂb%e%%¢%tlnnpnés§ed goofogmlabgmgo %gmqéggyu?nanhé'
- | at dal . si | de, 40 o
PR getrvexeiitag 195 g 80 BRL! d8hrRILIRR0 AT B8 OF mckivend tne

o star

. tal cum..60 of "pot .
“mixture |§4&é§ﬁﬂﬁ?(ﬂﬂThQ)¢le#um caf), diﬁgdssﬂﬁéag beT?ﬁ%@iﬁr% %H?%equently .

crysta sed

ted d from-53 :
ot har ok BT RV FBE 1 itk VB PSP ARG SHRPRF a0F . th ssdosaseofammlmm

'~ saccharose of L
.20. 0 g of pgol lxoi H _5. g.of col ourin agent, and - -
~ finally drlgedA g‘%"ﬂnu}r agiegg'rsL %@gﬁ%ﬁe& m)sa%PPlSOoﬁgaathCach contain’10
" 'ng of actﬁﬂbs§aﬂsﬁana§9(g oflddrtped ad i tge SEDEbE ffcagglégggg Qf finely
r§ : .

ar e

.ground SugpRAs ki bst nce (for exanp e cocoa
t hor oughl y glg g g&ﬁ%%g r% 0%y tthe &%ﬁm@bahediaomﬁgedeous by

stirring Whthsl0100g afoe@mnma tslifli%r?a&fbffd'éa' %55 of active ..
Substance Ql@uﬁe'ag Boure% (p prepare- a gTup havi *ontent of _u S
active su% ) tato starch and . 0 g of magnes1um DURETE 0 R
- stearate, and the mixture 1is pressed out to form 10, 000 | Lo
-dragée cores. These are subsequently coated with a
concentrated syrup prepared from 533 5 g of crystallised
| saccharose, 20.0° g of shellac, 75 0 g of gum arabic, '
250.0 g of taleum, 20.0 g of colloidal silicon dioxide
- ‘and 1.5. g of colouring agent, and finally dried The

'“dragées obtained each weigh 150 mg and each contain lo.mg
| of active substance._.' : S :

f.c) 10 (o] g of active substance and 1990 g of finely
_ground suppository foundation substance (for example- cocoa | .
butter) are thoroughly mixed and then melted. The melt L ';:f'
H.is maintained homogeneous by stirring whilst lOOO 2.0g g
_“jsuppositories each containing 25 mg of active substance
are. being poured ' ' : '

R d) To prepare a syrup having a content of active sub-.:
. stance of 0. 25%, there are dissolved in 3 litres of
| .distilled water 1.5 litres of glycerin, 42 g of p-.
:hydroxyben201c acid methyl ester, 18 g of p-hydroxy--‘
benzoic acid-n—propyl ester and ‘with slight warming, : _

. 3:25 .0 g of active substance, to this solution are then'added.
'_,4 litres of 70% sorbitol: solution, 1000 g of crystallised =
. saccharose, 350 g of glucose and an’ aroma substance, for |

.example 250 8 of "Orange Peel Soluble Fluid", Eli Lilly and

"CO.y Indianapolis, or'5 g ‘of natural 1emon aroma and 5 g



stance of 0.25% there are dissolved in 3 litres of distilled water 1.&
- litres of gylycerin, 42 g of p- hydroxybenzorc aci-d met hyl ester, 18
p- hydroxy benzoi ¢ aci d-n-propyl ester ‘and, .with sllght warm ng, - 2 e
dctive substange; to this solution are then.added ‘4 litres of 70@630rb|tol

sol uti oy~ 1000 g .of crystallrsed saccharose, 350 g of glucose and an aronma o

subst ance, for exanple 250 g of "Orange Peel Soluble FIurd -Eli- Lilly and -
Co. , Indlanapolls or 5 g of natural |enon aroma ‘and 5 g .20 - of . "hal f
and hal f*" essence, both fronrkbarnann‘a%@ Rei ner, Fblznrnden CGermany;- the
sol.ution obtained.is.filtered, and the filtrate i's subsequently made up . -
with dhgtil edfidikalf cand half'ésessencero bothafrom HaapmgpnuengnReimer,

contalning 1 SeOmARILYS CUBRAANCoendORoDutigh BBLRYReAUTS! 299Ees8d 30 0 |

of sodrunrcyc re Yi's oS RrXLure o et hanol
(967.) and.l land ettod fibpwaveciyl sebsequentilyt madeonp3withi dissidiledoy

'sorbitol solutjon an water is prepared separately and is then-
added to the QEHV%r €?1}¢ %£§¥8%ct|ve substance.- An aronma substance, for.

IR LT T e LA
m xed, - filteregotiwe smhlstamcer,thSm.etgl bfdamﬁ.ee sabstanicer and B g of
B oy LA, EEREERE VB SO BRI g% 19en pr
i nventi on. Trscﬁamreeary sadukslteei ofdpgopgieﬁenglgmds Bxaripitmre 2
%OUfydgaim‘gquﬁ §'£18085788°70%" 3B¥bB01"sbTutto B 1f L0l T on of
. water is prepared separately and is then added to the above
: f_solution of active substance. An aroma substance,_for
example 5 g of cough-sweet aroma or 30 g of grapefruit
essence, both from Haarmann and Reimer, Holzminden,.
1:Germany, is added ‘the whole is well mixed, filtered
and made up with distilled water to 10 litres. o

The Examples Whlch follow further i11ustrate the -
'.p.production of the novel compounds of the formula I, but.
Tin no way do they limit the scope of the invention. Ihe

htemperature values are in degrees Centigrade. R

= ple 1: 2 g of hydrazine-hydrate are added dropwise,

- with stirring, to a solution of 10 g of 3- chloro-4~ R
-morpholino-benzoylpropionic acid in. 120 ml of ethanol. The
reaction mixture is refluxed for 2 hours, then cooled to
‘room temperature ‘and subsequently filtered under suction.
The suction-filter residue is afterwards washed with
rethanol and dried at 60°'under ‘high vacuum. The yield is-

"9, 2 g of 6- (4-morpholino-3-chlorophenyl)-4 5- dihydro-3(2H)-'”

-zpyridazinone, m. p. 187 189°C.

. E ple 2-_ The solution of O 65 g of sodium chlorate in
| 'iO 75 ml of water is added dropwise at -5°C,. with stirring,
to a solution of 3.7 g of 6- (4-morpholino phenyl)-4 5-
-dihydro-B(ZH) pyridazinone in 5.7.ml of glacial acetic acid
-and 7.5 ml of concentrated hydrochloric acid. The_reaction



' | | - hanol The réactlon
| pro |on|c aC|d in 120 m. of et

_ nDrphOIIPg ngfﬁieg fgr 2 hours, .then cooled to roon1tenperaéurelgnd L |
mxture snt | y-filtered under “suction. The. sucflgg]fllég: h?;h 3Zcuun1 The .+
s ' dat [E un e

: ‘WeMds washed wi th ethanol and drie 5-di hydro-3(2H)-. . .
BRI 4 r phol“i no- 3-. chlorophenyl) 4, y )
B 'S”gng St G[EgR?D Exanple 2. ,The sol ution. of 0.%65 ghoftsfg:ﬁ”‘ to
'-EK{BEZfEnun 0. 75 n1 of water is. added?%ropwnse at [ERR], with sti g, to

G Ry S pxRuteq il St LAY £ %dﬁ%%ﬁcaacGﬁlCanﬁhénS m of
di hydro-3 [ 1.
congentrateggﬁyé PoBknytes éﬁlxooﬁqﬁi?gﬁﬁa%§¥$nrﬁﬁ%si%Faroon1?5§5 PQvEPe,
stirred fOFiﬁQo”lOGE)ﬁ?.e ".EI %Fg%]&terﬁ ecd)_}@wq;rue Qﬁetl]lﬂ-l-&wéplaiﬁohhe

and is. aftepwards

. o

' suspensi on. ormed %§ adjjusted to fbwitt:lh @amﬁl R ext:?&act e}ﬁ&i‘%#%qé#ox E‘Pm

The th oy orasLebeas o8RALAR LRaRIRRTN e u seduantiorexrioreaul fate
r of of

;ES rcec?yst‘é’r#hsemlwoﬁomhanhe Zn%bgﬁogrg% a-'#fﬁ)c pyrurc?aé‘f hed ith [ ERR

. Forph%w"?’ aﬁgaogpgp F%ﬁf‘ﬁ?oﬁﬁl&?}%aaddrlmtﬂﬂms)emwr&gﬂgcr)ne. |

togel e asbend e ““‘“"’r“”""“me““'ﬁs*é%“%qf*&ﬁ SBLAFOeReo e and 2 N

S stribut :
~cool | st th@%m gﬂéﬁ%er%%e I %nene,empacisd-mshc 5°N gydr]?tcg'ro_”,c.
gg?éocangr}ron1these 5N hydrochlorlc acid extracts is obt ai'ne a L

R R e i B U k5 o i S
| L??ﬁ;loh- gfﬁﬁﬁcb§@§d%£inone together with 1.6 ml of morpholine are -
R refluxed for 20 hours, and after cooling, the reaction e
- mixture is distributed between ethyl acetate and 2 N
'hydrochloric acid. The organic phases are extracted with
5N hydrochloric acid and from these 5 N hydrochloric acid
'7h_extracts 1is obtained after adJustment with concentrated
'sodium hydroxide solution to give a basic reaction, extracting
‘back with ethyl acetate, washing with' water and With brine,
- drying and concentration of these’ ethyl acetate extracts. E
by evaporation, crystalline 6-(4-morpholino-3-chlorophenyl)-
4,5- dihydro-3(2H) pyridazinone, which has a melting point
Tof 184-186° after recrystallisation from ethanol

| 'ple 'y The solution of o 3 ml of bromine in 4.5 @l of
3 chloroform is added at 0°C with stirring, to a solution of
1.5 g of. 6-(4-morpholino-pheny1)-4 5- dihydfo-3(2H)-_ _
'pyridaZinone in 11 ml of chloroform._ The reaction solution »
- is further stirred for 30 minutes at 0° C and for 60 minutes'
" at room temperature, and is then shaken, in a separating
funnel, with 1 N sodium bicarbonate solution until two
clear phases are formed. .The organic phase is washed with
~water, dried over ~sodium sulfate and concentrated by .
ﬁ "evaporation., The yield is 1.9- g of crude 6-(4-morpholinof34 _
_”bromophenyl)-4 5- dihydro-3(ZH)-pyridazinone.; For further_,: |



drylng and concentratlon of t hese ethyl acetate. extracts by evaporatlon
. crystalline 6-(4- nor phot i no- 3- chl or.ophenyl ) - .4, 5-d /

.. hydr o-3(2H) - pyrldazrnone which has a neltlng point of [ERR] after"“

' recrystalllsatlon from et hanol . -Exanpl e 4:- The. solutlon of- 0.3 m
brom ne 4#n--4.5-m of chloroformis added at [ERR] ‘with stirring,” to a
.'solutlon of 1.5¢ of 6- ( (4--nor.phol i no- phenyl) 4, 5-di hydr o- 3(H-

" pyridazinone in 11 m of chl oroform Ihgzreactlon sol ution’is further

stirred-for 30 mnutes at [ERR] and for 60 minutes at- room tenperat.ure; ahdp'

is then Shak%?ffffféaaﬁat tRYsT E!E“?E.ss‘éﬂlbgdl Vitpdith® Riddtiomict a

~solutishtuntil ear. -phases- are formed he “or ganic -phase is shed
with maré'“‘drm@dlbvemouodlQﬁ]sathuiénénshé@ﬁééﬁbrape& navéﬁb ﬁ%l1

yieldis 1.9 g g&a&{%& dro@g%“ﬁ?‘me EQ %ashed three times with 2N

br onophenyl:) - 4 azl none. further - -
purification, hydsochldrscoaced, anﬂhlSh§h§adﬁﬁﬁm4GﬁedaW%ﬁ&I5 ﬁhnunt of -

met hyl ene chl %3§°RP%95190}%F% aof Q.Hg t%rh%nh omﬁ@d;tf% ithamshed

three tinmes w roc ric aC| IS then extracted with 5 N
‘hydrochloric - aextlraclfber efter aﬂénsomeaatnwdth omdtﬁméwémﬂ&% 5%‘-’%@°“ |

S PSLTE  ReEHOMIRES SRRt et R e deace

extraction wt nethy oril |ng rying an
concent rati on méthjtenegehloridesewaishimgspcryting, an:_d &Q;lqﬁnmﬁlfqrbcp

2;3;1;;?; oot GresSin B By AleB Rt g Blde Ahrd T
| aCI\S, nor.phol i npﬁoadett whichgr afitelr &&oﬁysﬁa]ﬂ;ichaﬁlme aethanob, 5 litres
: 0% acetic acidsare l9%|l§%g for 2 hours and subsequently stlrred at '

roon1tenperath€ at | |
| | -'Ex ple 5: 170 g of 3- chloro-4-morpholino-benzoy1 propionic'
acid-morpholineamide together with 68 ml of hydrazine
hydrate in 2.5 litres ‘of 50% acetic acid are refluxed -
_for 2 hours, and subsequently stirred at room temperature :
? for 16 hours. The product which has precipitated is o
"filtered off with suction, washed with water, and dried at .
'80°C under high vacuum. The yield is 126 g of crystalline'_
:';6-(3 chloro-4-morphollno-phenyl)-4 5 dihydro-3(2H)- '
'pyridazinone. This is is dissolved in 750 ml of dimethyl-
(i o 'formamide with heating, the solution is then cooled and
| ~ aqueous ethanol (50%) is added; the product is afterwards
l'filtered off with suction and dried. at 60°C under high
:-ivacuum, m. p. 185 189°C. |

The 3-chloro-4-morpholino-benzoylpropionic acid-~
morpholineamide required as starting material is produced”
: as follows. ' '
” 200 g of 3 4-dichloro-benzoyl-pr0pion1c acid together
with 350 ml of morpholine are refluxed for 24 hours. The
" reaction mixture is cooled and then distributed between -
.tethyl acetate and 2 N hydrochloric acid. The ethyl acetate _
phases are extracted 6 times with 500 ml of 5 N hydrochloric
__'acid. The combined hydrochloric acid extracts are adJusted



S sucti. OV~

.tfor 16 hours .. The product whi ch has precipitated is filtered off with"

yi el d{ip!
., 5-di Ry
' dinEthy

shed with water, and dried at [ERR] -under high-vacuum The
26 g of crystallrne 6- (3-chl oro-4-norpholino- phenyl) -4

6-3 (2H) - pyridazinone: This is is dissolvedin 750 m of.

~formam de- wi.t h. heating; the. sof-ution-is then cool ed and aqueous

.- et hanoi (509 is added; the product is aftermards fittered off mrth suctron

~and dried-

at [ ERR] “under hi.gh -vacuum. [ERR] - The

-3-chli oro- 4- norpholrno benzoyl pr.opi di % acrd norphorrneanrde requrred as
fstartrng material is. produced ‘as foll ows:: 200 g.of

3, 4- di chl oMdthe cARRentirAhash |S94i#mlhx@ﬁﬁmédemsohuﬁfdnntoopHnﬁpﬁbol|né*are.f

refl uxed f
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- rises to |
. Exanpl e 6:

wogpholinegmideotfaviingh & umelting apoint i 6f 9%4-168%E . ungge hi gh

Erom ethyl BG@tﬁ&bﬂpetrnlaumfetherﬂhyI acet at e/ petrol eum et her.

‘9 i of mater and 9 m of. concentrated hydro--chlorrc acrd are. -

' hal i nos ny
?g?ﬁSdr g- j%-h%gﬂs-gagr none 5%( %@(t“ﬂr"a %% o?%@%’é%t%@ PERP Wit h a
sol ution othbozﬁcgaoidsadeunﬂﬂeﬂrmbey @-bﬂ“64¥3JEE£H0-4£Eéf$h&fiﬁbDUteS \-)

~unreacted

" nitrite in 1 ml of water. After 15 minutes, unreacted

'-urea, and to the reaction mixture is added a solution of
1.8 g of copper(I) chloride in 9 ‘ml of water and 9 ml of
.concentrated hydrochloric acid. The reaction temperature'
‘is then raised from 0-5° to 25°C, and’ is maintained there B
for 3 hours with stirring. ‘The reaction mixture is further
) stirred for 2 hours at 40°C, it is afterwards rendered N
'r'slightly alkaline with a pH-value of 10; ethyl acetate is

']subsequently dd d, a%d &he re ction mixture is filtered _f.
o through Hyfltz: 7 Tﬁe organig’l‘ﬁse is separated and the

pheny1)~4 5~ dihydro-3(2H) pyr1dazznone, and the mixture l____
is diazotised at 0- 5°C with a solution of 0.29 g of sodium B

nitrite in the solution is decomposed by the addit:r.on of

”aqueous phase of the filtrate is extracted twice with

ethyl acetate. All the collected organic phases are o
combined dried over: sodium ‘sulfate and concentrated by

: evaporation. The 6- (4-morpho11no-3-chloropheny1)-4 5
dihydro-3(2H) pyrida21none obtained as residue crystallises o

spontaneously with a. melting pornt of 188 192°C.,

The 6-(3 am1no-4-morpholino-phenyl) 4 5- dihydro-3(2H)-

prrida21none used as starting material 1S obtained as
“follows: | '

9% g of 6-(4-morpholino-3-nitrophenyl) -4,5- d1hydro-3(2H)- |

pyridazinone (J Het Chem. 15 881 (1978)) are hydrogenated

- Q



-nitrite in the solution is deconposed by the addition of urea, and to the
‘reaction nixture.is added a solution of 1.8 g of: copper(l) chloride in 9 g
of water and 9 m of.concentrated hydrochl oric acid. - The reactiaon ... - -/
ttnperature isthen rarsed friom 0- 5 to 25.C. and i's: narntarned t here for. V-
hour s mn?h\stlrrlng "The reaction m xture i's further stirred for 2 hours ™ -
at [ERR]! it is afterwards - rendered slightly alkaline with a. pkkvalue of =
- 10; ethyl acetate is.subsequently added, 2. the reaction nixture i's
filtered through Hyf 0. The organic phaé% iS separated and the aqueous
phase of the filtrate is ‘extracted tmnce ‘Wi th_ et hyl

col | ected or garirft hihdkitrge obefbanel gvith %v§r°§oﬁ| S‘k‘agﬁlladéugnan .
concent rat'ed by, fté.ﬂf‘a Jé‘ea@ # 4ot &gkt BnBe ClihaeePRERA]L - ﬁreﬁsure._

di hydr.o- 3( 2H) - pyrr azl none tarne as residue.crystal]ises. spont%nious
with a ne|t|ngﬁhgrneagt qg@qixqune is filtered, and the ethanol filtrate

6- (3-ami no- 4- myy o) %%t‘al £ da)gyfgﬁggmegaé(ZH;hep&atd@;saomg sagseaaed o

starting, naterla
6-( 4- nnrphollndJBImthxﬂnﬂgh30m16 §¢ﬁ§drﬁikFQFﬁd offsi andi kbee Washed:

Chem 15;. 881 I i er2 fres
opal adﬂﬁhron c%ggg%ag id,. fhe QH VZIhb besSchk Qhﬁéaﬁk

wth 9 gof a. cat al yst roomtenperature under .
nor mal preSSLwephﬂéasrisuﬁﬁlnshedtuweﬁlﬂlthlcgnedntaﬁﬂethOQiﬁanbvdrpﬁﬂﬂéte

e comens o SRR A P JRGUGRLUAELY. ad BRERYRR uRed By Filcered
aC| d. The pH \aﬁﬁmﬂhtsmei]moandmasbedrwlahj veted. toTBewp!:‘ndIJCt thus :
coteent at o0 SOBLANA P oS Phul BONAT Pk By BRANE Lo R of ghe
product thus ethanol filtrate, and the whole is dissolved in dimethyl- :
' 7£ormamide with heating, the solution is treated with
~active charcoal and filtered through Hyflo, there is- then
- :'crystallised out from the filtrate, by cooling and the
B addition of water, 6-(3- am1no-4-morpholino-phenyl) -4,5-
| dihydro-3(ZH)-pyridazinone, which, after’ drying at 100°C
:'under high vacuum, melts at 249- 253°C. '

n.n

- Exam gle 7: 1 g of 6-(3 chloro-4-am1nopheny1)-4 5- dihydro- o
B ' 3(2H) -pyridazinone together with 1.7 g of 2,2'~dibromo-~
_ ... . diethyl ether, 2.5 ml of diisopropylethylamine and 10 ml
R ~ of dimethylformamide are stirred at 100°C for 18 hours.
-”The reaction mixture is cooled and then distributed
'-between_ethyl acetate and 5 N hydrochloric acid. The
~hydrochloric acid extracts ‘are adjusted to pH. 6 with sodiumh”
hydroxide solution, and extracted with methylene chloride.
" The combined orgahic phases are washed with water, dried |
_ over sodium sulfate, and concentrated by evaporation._ The
| . y1e1d is 1 g of crude 6-(4-morpholino-3-chlorophenyl) -4,5-
| d1hydro-3(2H) pyridazinone, which melts at 183 185°C after
recrystallisation from ethanol. | | ' ‘

__‘:- The 6-(3-chloro-4 aminophenyl)-4 5 dihydro-3(2H)-
pyridazinone required as starting material is produced
" as follows.



 wat er

obtai'ned is conblned wi-t h the evaporatlon re5|due of t he ethanol filtrate,
‘and the .whole i's dissolved in dinethyl- fornanide wth heating; the"

)

- sol ut =gy
is.th X vrystalllsed out fromthe filtrate, by. cooling and the .addition of

3-( 3- am no- 4- mor phol i no- phenyl ) -4, 5- di hydro- 3(2FD pyrlda2|none R
whi ch;  after drying at [ ERR] under-hagh-vacuunt el ts at [ERR]. -Exanpl.e 7:
19 of 6- (3- chl or 0- 4- ami nophenyl ) - 4, 5- di hydro-. 3(2H) - pyrlda2|none together

S with 1.7.g:0f 2425cdtPlai@nodbenklyl M amcpf&ts& @Ry, ethy'amne -
by i cadhe . m ar?bsgﬁ“%c?atcs 3 for ourg's The ~ '

' d 10 nm h m d L
N ?gact ion mé’t'gﬁlagei éeegtggaausattm Gﬁfsﬁqm W@eﬁheﬁmimimt a&g'\ﬁ‘hd 5.
-N hydr ochl Oanﬁydﬁide, IBecBhQEQQQHW in %Chﬁrﬁlgfw ﬁ{ ‘{g{ﬁ} e ?hlfﬁ':t 0~pH 6.

wi th sodium hydr oxi de_ sol uti on, -extracte oride. The .

 conbined ord@ffEibAdsin Exémaéehad {nte dxchlong-len Qﬁ&ylamthﬁbencdyle

e o pgtom nera apte FSRAAE M R 0 cn
mefts at [ gydgochberigtapiﬂs&nton3Pnhhandnﬁnaminﬁﬁbenzoyl-- - B
6- (3-chl orogfbﬁlﬁbﬂfeh&& ) (3. dhﬁ%ﬁ?‘iﬁ%‘hs&-&%%ﬂ "G S g 00 B

-starting material I's uced :
 4- Acetyl ami k-0kEa ¢$5 obnodi manoed, aolaﬂ.@gm o Fhatdlgivamiis acyl ation

d t r analogous',
Or rel tholEptd Lo bg AT i BgBXRl( Sl cd i Jmaner Bnal ogous.
- proplonlcaﬂmiﬂoph¢m31)3495ndehyddob9(ﬁﬁdr@&yﬁﬂazumdﬂﬁ%mnubpchIor|c aC|d
into 3. ‘Ch't&{ﬁ:ﬁf{‘éd'ozf’.? E%LC) -

ple 8 - In a manner analogous to that in Example 1 o
".7 g of 3- fluoro-4-morpholino-benzoylpropionic acid together_ft:'m
with 1.32 ml of hydrazine hydrate and 90 ml of ethanol
‘are refluxed for 2 hours. The reaction mixture is cooled -
“to 0°C, it is further stirred for one hour at this tempera-
ture, and the crystals which have. precipitated are filteredf
off with suction and subsequently washed with small amounts
"qlof ethanol. .The crystals are dried at 50°C under high -
vacuum to thus obtain 6. 25 g of 6-(3- fluorophenyl-k-' -
- morpholino)=4,5- dihydro-3(2H) pyridaZLnone hav1ng a meltingﬂ .
:.point of 167-170° C. s . k*}”r]
'_ The 3- fluoro-A-morpholino-benzoylpropionic acid used
 as starting material is produced as- follOWS"'"' |

_ 33 g of 3 4- difluoro-benzoylpropionic acid (obtained L
- by Friedel- Crafts acylation of 1,2- difluorobenzene with
succinic anhydride in the presence. of aluminium chloride)
_together with 60 ml of morpholine are heated. at 150°C
for. 20 hours w1th stirring.- The reaction mixture is
-cooled dissolved in ethylacetate, and this solution is
_'washed with 2 N hydrochloric acid and extracted with 5 N
hydrochloric acid. The pH-value of the 5N hydrochloric
-facid extracts is brought to 6 with concentrated sodium o

is-treated with active charcoal . and filtered through Hyflo; therehfj*'



propi onic acid (mp.: unpurlfled [ERR]) -Fromthis is obtained, in-a maprer .
- analogous.‘to that given in Exanple 1, by reaction with’ hydra2|ne ' ' Y
.6-(3- chl’or o- 4- anlnophenyl) 4,5 dlhydro 3(2H) -pyridazinone" (mp.. - .
dnpuri.fited [ERR]). Exanple.8: |In a manner anal ogous-to that in EXaane 1,

- 7 g of 3N uoro-4-norpholino- benzoyl propi oni ¢ acid together Wt h: 1.32 i of-“f“

“hydrazine hydrate and 90 ml of ‘éthanol are refluxed for 2 hours. = The
reaction m-xture is cooled to [ERR]; s further stirred for. one hour -at.
.thIS tenpera- ture, and t.he. crystals mhzﬁh have,: preC|p|tated are filtered
of f wi th suctlon and subseguent | y- washed wi th small anount f et hanol

The criyshal s dupizpride ssolwripn,ied thehsvapensies fREmedoisi FXErastedor

6- (3-f1 h 4

mel ting poi nt Byt eRAYL Retgey . Endl SHERRLE BibpRd’ biakaaRed AYhO o
- used as stewt|wqtmm;edrﬁedleVproﬁqdbumasulﬁﬁtQméndSSogcéﬂtrated by S
» 3,4-difluoro- e%g%,gywé On'fhé‘céﬁyiégQ% edréxlﬁhbem ?gf)t eogeeme wwaf )

1, 2-di'fl uorob su00|n|c e I n-the presenc | um ni um-
chl oride) togeltheg mEtpoeossd.umfhyrdrpm;deae1§0emneatfeua§1er[ mg of

hours with stléﬁkéﬁb}Tygo#g?f&*QQ gbxt 6ehbﬁfﬁ°°iﬁd ng%ﬁ|£%glba

et hyl'acet at e, on. s washed w oric adid and o
extracted mntrcdndemwﬂabedlbylevapoﬁatiﬁheapﬂ—dasaei tede be twelepd Me&IeTor i ¢ .

acid extracts js d 6 r de

solution, and %‘h% %ﬁ'&ﬁ %gﬁg'f%n? gx%r&gl@ BEOQP% qluelou% gt g’t@eég_%g

or gani ¢ phasesadgustedhed 5¢tandathe 3dE1adrovérm9m@ha&ngakbgnac@ﬂd o

.conentrated t)Bropionic acid which has precipitated is filtered off under :
' .suction and dried (m. p. 164-168°C) '

 Exam gle 9: 5.8 g of 4-morpholino-3 trifluoromethyl- -
benzoylpropionic acid-morpholineamide together with 2.2 ml
“of hydrazine hydrate and 90 ml of 50% acetic acid are
 refluxed for 1 hour. The reaction mixture is cooled
"concentrated in a rotary evaporator, and a small amount of
‘water is added the pH-value is adJusted to 6 with a 2N
© sodium’ carbonate solution, and the mixture is extracted '
'1with methylene chloride. The methylene chloride extracts
. __'l are washed with water, dried over sodium sulfate ‘and
N\ | . concentrated by evaporation. From the residue is obtained
I by recrystallisation from ethanol/petroleum ether, 6-(3~
,trifluoromethyl-k-morpholino-phenyl) «4,5=- dihydro-B(ZH)-
o pyridazinone, m.p. '163-166°C. ‘

- The 4-morpholino-3-trifluoromethyl benzoylpropionic
”-'acid-morpholineamide required as starting material is
: produced as follows. ' '

) 12 3 g of o-(4-chloro-3 trifluoromethyl phenyl) —lhm
'morpholino-acetonitrile (3. Het. Chem. 15, 883 (1978))
are dissolved in 150 ml of tetrahydrofuran, and at 5°C are
added, with stirring, 5 ml of 30% ethanolic potassium _
o hydroxide solution. ' The reaction mixture is stirred for a
' further 15 minutes at '5°C, ‘and there is then added dropwzse,



evaporatlon - The crystalllne reS|due (31 7 g) together with 18 g of -

potaSS|um
10

hanol:is refluxed for .. -
hydr oxi de, 180 m -of water and 180 nm of et

|¥ is then cool ed,- concentrated by evaporatlon .and’ dlstrlbuted
" bet wat er and ethyl. acetate. "The pH-value of the aqueous.phases is-
”adju /d ta 5, and the 3-fluoro-4-nor

" has preC|p|tated is filtered of f 'umde?? sticti on ‘and. dried. (mp. [ERR]) .

. Exanpte 9"

5.8 g_of ‘4-nmorphol i no- 3- trlfluoronethyl- benzoylproplonlc :

hol i no- benzoyl--proplonlc aci d- mhlch

hyeh rat and 90 . m'(ﬁ
2ooe et phounﬁsgmths tscag& tmndmuﬂlorf]so,z the _?_éo a‘gﬂ:gﬁ ?nygt%ré is codled,:
Concentr ay edER13BEEYTACY 00 U000 B UF oMb FEshutan - of The pescedafmmed:

g cen
fﬁg pHval uBiktuzej dst fdrtthet sitirred f&rsq_d'lwﬁfaé

ene :.chl oride. " The. éml‘:?'&ﬁene g%#%ﬁiﬁand the

t h,e
gL?ﬁg£$s|;r§ﬁ§; ﬁsggﬂﬁ%ﬂtwat8?‘95@?59@9ﬂy %uﬁhnﬂﬁ%nyfe&&porntunncenbrated

by evapor atthe. reEiduetbbtaQnKed.UQ.sl%dd@dil

Rl beeRLE Tk oblEt, BrbPorense) oftssa 9 eatony esaposeanone.

The reaction mixture is concentrated by evaporation, and

tibedd difidY Yldd SAUAEN TTOM

p
trifluoro
107,100, e enton chon bt et 34 iy faeslm%wsl :
12.3 g of o--?ﬁfcﬁf%?ﬁ *3: tﬁ fiiFS#ﬁ?hiB SWﬁthﬁﬁﬁteﬂﬂh#Nﬂven i J?g}L:;ne_
(7, 15 SIS 8T8 crath LSSt ol o
.ﬁ;grgi. BERgﬁ%!Xe’orPdh eqyb) 7 r‘éa@r@ﬁrpmuno)rethmlr bmtyfr@_’ce% fvr{liﬂdlﬁr 15 ]
'm nut es -at ﬂi%perﬁi’!ﬂiéd‘e{ﬁ twotgfggégdﬁg fhl@% e L _ V .
1203 g of 7-cyano-7-(4-chloro-3 trifluoromethyl phenyl)-f.'
f'y-(h-morpholino) ethyl butyrate together with 75 ml of ”_”
| acetic acid and 32 ml of water are heated for 2 hours at o
:-100°C. The reaction mixture is concentrated in a rotary
B evaporator, and the res1due is dissolved in 250 ml of:
'.ethanol and 9.2 ml of water. The reaction mixture is
rendered alkaline w1th solid potass1um hydroxide, a further
pl 9 g ‘of solid potassium hydroxide are added and, stirring
is maintained for 30 minutes whilst ‘the reaction mixture 1s
"being refluxed and subsequently for l6 hours at room
o temperature. ' a '

:fs;}d_ﬁ

the residue is distributed between ethyl acetate and water,j"'
"the aqueous phases are ‘then rendered acidic with: concentrated

hydrochloric acid, and extracted with ethyl acetate._ From

_this extract are obtained after concentration by evaporation, o

6. 2 g of 4-chloro-3 trifluoromethyl-benzoylpropionic acid
hav1ng a melting point of 87-96°C. The unpurified material

is directly used further as follows

'3 g of 4-chloro-3 trifluoromethyl-benzoylpropionic acid

“l_together w1th 6 5 ml of ‘morpholine are refluxed for 20 .

e hours. The reaction mixture 1is cooled taken up in ethyl '



under the same conditions the solution of 5.9 g of ethyl acrylate in: 100
m of. tet+ahydr of ur an. The reaction-mxture is further stirred for ]
at roomtenperature -and’ subsequently concentrated in a rotary evaporagyr..
To the residue-0btained is added toluene three tines,  and this is a.:’h S
evaporated‘off ‘in-the rotary evaporator.. The residue thus.obtained is takenh
Sup-in. et her and filtered until clear. The f||trate |s concentrated by '
evaporatlon-.to yield 14.3 g of .crude - 28 --1 e -

[ ERR] - Cyano- [ ERR].- ( 4- chloro-3-trifluoro-— - ’
met hyl -phenyl). £é£§§c64-aagﬁaalwﬂeh EtNYhyEHbEhibﬁicWBbiﬁ h%d§&ﬂ%@rf'ed in

t wo sLages as follows: 12

[ ERR] - cyano-[ EFdgied.- eneoreoglumusuhﬁasﬁeen9|cpnsﬁytfated by evaporatlon-

[ ERR] - (4~ mor phopg & % §£be?98iﬁéﬁt tPHEngg 3‘§$§75f”hn?hriiibup aci d and
32 m ‘of water are heated e reaction mxture is
concent r at ed |rﬁan%ph@ineqa%otat-ﬁluoranathﬁé besezayd propdrais edd-n 250
m of ethanol t h eqet t | d

ki ne o e EndLihesheusl Mant (AIEaRCBE, O cHLE! UgBdl B5RRAYC

potassi um hydrc&metelo haviag anne%t:inzu pgint i ﬁﬁa?ﬁeg exe ohtaimedes

whi | st _the T eachiede ratiygchs1 PehBIonCELIYCY misteui»abss%%we{rygt@r 16
hours. at room t enper at ur €. e reaction mxture” 1s concentrate
evapor at i on, .-arpethelewn ethetrs di stributed between ethyl acetate and

wat er; the aqueous phases are then rendered acidic with concentrated.

hydr achl ori ¢ ack gory £81 1 2¢hg0aut bBshiKE 308! 1 orrbQTHLY §nf1§rﬁfﬁ(dte are
obu\/ned afte evaporati o -
4- chl or 0- 3-tri fimo3®mel hgf- dmebhybfopmamideaisdaﬂdedndrapm.lstel t® @oi nt of

L onl or - 3-t 11 THSPRELIB! BELRO &7 pF BB A bt BEda LMk PR i sy 2 °f

nor phol i ne ‘are &eﬁ+d&h¢dfo¢32DHhepysidaihnonea(bbuaineﬂtamcomﬂimgphmd
taken up in etq%xample 6), 6.2 ml of diisopropylethylamine and 120 ml of
- . dimethylformamide, Ihe reaction mixture is further stirred

for 48 hours at room temperature, and then concentrated

in a rotary'evaporator. The residue is distributed between

ethyl acetate and 2 N hydrochloric acid. The hydrochloric
“f_acid extracts are combined and rendered basic with -

concentrated sodium hydroxide solution._ The product which.

precipitates is filtered off. ‘with suction, washed with water

v " and dried under high vacuum. The yield after recrystal-
' | lisation from dimethylformamide/ethanol and purification
5through active charcoal is 7.5 g of 6-(3-acetamino-4-' 5
.- .morpholino-phenyl)-4,5- dihydro-3(2H) pyridazinone having
© . a melting point of 240~ 242°C. _ '

_' :'Examgle 11: 2 2 g of 6- (4-amino-3-methy1 phenyl) “4,5=-
_dihydro-3(2H) pyridazinone together w1th 5.5 ml of diiso- .f
propylethylamine, 3.7 g of dibromodiethyl ether and 11 ml |

. of dimethylformamide are stirred at 100°C for 6 hours. The

g.reaction mixture is cooled to room temperature, and ethyl

| acetate is added. The diisopropylamine. hydrobromide which
has precipitated 1s filtered off with suction, and washed
| with ethyl acetate. The combined filtrates are washed w1th

-



"l resi

. 28 - acetate, washed wth 1 N hydrochlorlc acid and water, dried overl.
.SOdI | fat e and concentrated- by evaporation. ‘There: are: obtalned as |
' w-"} 2 g of - unpurlfled 4- nDrphollno 3-trifluoromethyl- benzoylproplonlc

aci.d-
| ftom-a |

. aneltin oint-.of [ERR] are obtained after recrystalllsatlon
mixture gf IOet her- and petrol eum et her29 B<arrpl e '10: . The solution of 3.5 m*
" of acetic anhydride in 30 m . of dlnethylfornnn1de i s added dropmnse to a

.-"suspen3| onwaterQ Qraﬁtgc(\&rarsoduﬁi znlfmgectr:??%h@mit:%nggted b% 6% m of 3
4, 5-di hydr I-dazh.n0o -
_dllsopropygegngLngﬁé ané%%? 4% (#] hﬁﬂq Qhéoﬂﬁhctiﬁgﬁagz\_
. mixture i ssiliichegedti raeﬁtefzorseﬁg:aﬁmm Bf remgje@i%@él S?L:lltutfgg Hntwsen
. ‘concentrat or,at or resi
et hyl acetggghandmagh%ﬁéd éa%(£WQ9%mﬁ€£§i'ﬁﬁ9¢%§ﬁcmc ht bkictheid eégracts
are conblnéd(4amdrphom&ned3bm@uhym4§h §%FBL§Q YL oxi
tes: |s fllter

h.suct.ion, Isl .-
" voshed w (RPRRERERANEE 1B 1R %&:@,{;‘ aRhilAcetate y iandi melts I ecrystal -
- lisation fabn208#BLEJLS afeer teloeilatall |liﬁtidh”frfdn‘faé'n9&£u‘£é’“8f‘ active.

'fﬁgfrﬁgﬁ:ndsﬁggxyg?e4°§léfﬂaﬁﬁbgg%gﬁﬁﬂﬁguqnhﬁﬁ-none haV|ng a neltlng p0|nt of-l_
[ERE] Exanpl i _ 3 g no- 3- nethytd?hen yl)-4,5- - L
di hydr o- 3( 2H) e'ﬁé?uﬁa éano soRERYi-phenyd )mid dﬁh;siro-p&&iy)et hyl ami ne,

. |rred,aL(
et ?ErO‘é’”’&ﬂ%"“‘?—ﬁL’?SE%?FSRQ%%?E%?“o%&ﬁo RIS
ethyl acet =& 9%8 hdded The dllsopropylan1ne hydrobron1 - .. |
There are- obtained from 70 g of N-acetyl l 2- toluidine,'-"-
With 47 g of succinic anhydride and 234 g of aluminium -
- chloride in 2000 ml of tetrachloroethane, by the customary |
'method SO g of 3- (3-methy1 4-acetam1do-benzoyl)-propionic,ff'
acid, m. .p. 150-160°C, as crude product. From this are
-.Qobtained by hydrolysis in. 182 hydrochloric acid 28 g of
k crude 3- (4-amino-3-methyl-benzoyl) propionic acid. And o
| 'from 6 g of 3- (4-amino 3-methy1-benzoyl) propionic acid
‘are obtained, with 1.7 ml of hydrazine hydrate in 70 ml of
“ethanol in a manner analogous to that in Example 1, 2.6 g -
- of 6-(4-amino-3-methyl-phenyl)-4 5- dihydro-3(2H) pyridazinone “};
having a. melting point of. 215-225°c -

: Example 12°' 25 g of 3 amino-4-morpholino-benzoylpropionic 3

" acid are dissolved in 24.2 g of concentrated hydrochloric
~acid and 70 ml of- ‘water, and the solution is dlazotised at.

- 0°C with a ‘'solution of 7.7 g of sodium nitrite in 40 ml of

' water. A reagent (produced by mixing a solution of 27 g of

” potassium cyanide in 50 ml of water w1th the' solution, _ -
‘heated to ‘60°C, of 24.2 4 of copper sulfate pentahydrate in :

© .95 ml of: ‘water) is ‘cooled to room temperature, and is added.
to the diazonium solution at 0- 5°C. " The reaction mixture_'
L is afterwards stirred for 16 hours at room temperature,

rphollneanlde whi ch can be further used directly: Crystals haylng__,.r



‘has precipitated is filtered off with suction, and ‘washed with ethyl
acetate. ~~The conbined filtrates are washed mnth - - 29 - -water, drled-; a
.over sodi um sul f at e and concentrated by evaporation. The. re5|due I's. '
;chronatographed through silica gel. After separatlon of non-pol ar.
élnpurltlés With a mxture of toluene:ethyl acetate:: 1:1, the = ' -
6- (4- nor phol.i no- 3- net hyl - phenyl) 4, 5-di hydr o- 3(2H) - pyrlda2|none is eIuted
with ‘ethyl acetate, and nelts at .-[ ERRL ahkter recrystalllsatlon froma =
m xtur ¢ of methyl ene chloride/ petrol eunt ther. The '

6- (4- 3- ‘daz vedas.
fstgrt|ngpﬁate??%?yésegggéé%%étggd?g¥ﬁoﬂgégfhe ﬁ%éeabkgfg &2?§h¢%0 Ssof
N[acetyl-l ﬁth¢Q¢thEateﬁthodiug hydBUﬁFdaleoﬁﬁhidhld@nﬁn@a%%édgt%&ee N
uni nium ¢ i 0 c oet hane t he cust omar S
ﬁethod 50 g ggi@F§~ﬁi@Q Hilaéﬁég%#g ?o?ﬂ?eﬁpﬁp basesaare, P#Féfled
LE?R] has crudel th caketve éhamcoals 2d$u9bédgﬂedpﬂb2 hiéhohbﬁb%ntQa%%é
rochl oric ai no- 3- - propi oni ¢
agld And frg%#{¥ éﬁié@ﬁ% géh?h é ﬂ%?cﬁﬁﬂzU}F¥ gﬁioﬁpétgGﬁg adhe

obt ai ned, wit fpxigahig entt:hg(@ltazaﬂe Bylteredi e1éar Y wQBhQHhﬁEEh 2§ @ manner
analogous t ot '

6- (4- am no- 3- )ﬁé§#§§§§3a%;% %ﬂiy%¥5h3Y§Fﬁr y@Faﬁ§|ﬁ8ﬁ§ sading auﬁﬁatﬁng:reg
Seid are E.EEEL?“‘E’“““?T?‘*‘”W ot e arae b1 BEVEEYRRBE! O C
of -wat er ;. andqﬁﬁ?LcjnﬁXQﬂP Eéhﬁfihﬁﬁb@nT exipropienicsacid, owhdth7. 7 g
21; l\ﬁ?filolrl]mopl t2 ;ﬂst ceaetlll With hydeizind Kpdpeek LR 204ERAePY alhXbP8uR to
o | H%t in Example 1. There is thus obtained 6-(3- cyano-4-'
morpholino-phenyl) 4,5~ d1hydro-3(2H) pyridazinone,
m.p. 212-214°C, recrystalllsed from methylene chloride/
dlmethylformamide. : .

The 3-amino-4-morpholino-benzoylproplonlc acid required
. @as starting material is obtained by reaction of 3-nitro-4-
chlorobenzoylproPionlc acid with morpholine, analogously
to Example 8, and reduction of the formed 3-nitro-4-
"'morpholino-benzoylpropionlc acid.



potassruntcyanrde i'n 50 it of mater Wi th the so uti ' - [ ERR], ~ of

aftermards stirred- for ‘16 hour s - at

| |t |s' n diluted with water, adjusted to-pH 14 with concentrated ‘sodi um

e

- 30 -

124.27°¢g. of copper sul fate pentahydrate in 95 | | S cooled fo. room o
terrper \We, and is added to the diazonium soI umwm The react i'oh
IR ro

'fhydroxrde solutron and mashed trw1x§¥|hes ‘wi'th ethyl “acetate. The aqueous-i

" phases are purrfred wi-th active charcoal, Qadjusted to.pH 2 with’

d-concentrated hydrochloric acid, andcgéﬁijumvn?mm th ethyl acetate. The

N organic extracts are filfered clear efgghed_mpeb 2 N hydrochloric acjd d |
. with water, dried over-sodiumsulfat nd concentrat ed by evaporatroﬁ”‘* he: .
yieldis. 16 g -of - crude 3-cyano- 4- nor phol i no- benzoylpropronrc aci d,. which |s_h

‘redcted w ik hydhamynadgzﬂnnnerofethnwsnnenmhlﬁgnmalaolthat in Exanplel
‘There i's thus’ obtained 6-(3-cyano-4- - _ :
- nor phol i.no- phenyl ) - 4,.5- di.hydro- 3( 2H) - pyrrdazrnone [EHN
mrecrystallrsed f rom met hy| gitee hIorth%§(h nefhnyornantde The _

3- ami no-4- nor phol i no-benzd¥] pr. ”kC acrd'%e upted as startrngéﬁﬁterral
obt ai ned by reaction of - 3- ni*tro- 4— tit*or oben o propi oni-c -acid

= norpholrne -anal ogousl y to Exanpl e 8, and reduct.i on of the formed

3-nitro- 4-éﬁ@#g¥§rnu$sb$ %Eéh?&ﬂphgghp %&'%he amidgk ao%tylaﬁiﬁyT'daZ|ﬁohef‘

of t-he gener
. methyl, cyano, hydroxyl, methoxy or trifluoromethyl group,

the tautomeric forms thereof, and an acid addition salt of | z;;f:
a compound in which R is amino.._i_d T
__2.=[ A pyridazinone of ‘the general formula I

)‘ 4 ‘Nnﬁ W

R .

wherein R is a halogen atom or the trifluoromethyl group,
~-and the tautomeric forms thereof |

3. A pyridazinone of the general formu_la' I according

‘to Claim 1, wherein R is a chlorine or bromine atom, - - 'i;}_*

‘and the tautomerio forms thereof

_4. : 6-(3-Chloro-h-morpholino-phenyl) 4 5- dihydro-3(2H)-
'pyridazinone, and the tautomeric forms thereof

5. 6-(3-Amino-4-morpholino-phenyl) 4 S-dihydro-B(ZH]-
o pyridazinone,_the tautomeric forms and acid addition salts.
"fthereof.

6. 6-(3-Acetylamino-é-morpholino-phenyl)-4 5- dihydro-
3(2H) pyridaZLnone, and the tautomeric forms thereof.

- 7. - 6-(3-Cyano-4-morpholino-phenyl) 4 5 dihydro-3(2H)-
_'pyridazinone, and the tautomeric forms thereof.

\



Wherein Ris a halogen atom . or the am no, -ace neth Cya O
hydroxyl ~met hoxy or: trifluoronethyl group, th m’@m ’u , TEY
. and an aci.d addition salt of. a conpound2 ne whi ¢ :

f pyrlda2| none. of the general formula | [ERR]-wherein Ris a hal ogén' ar :

the trif.luoroget hyl Agrpbw&mawwﬁihﬁn prEpErfai 6o dontdRND0E - a Sompoudd

pyridazi none -of; t

ne for cording to daim1l, mhereln Ris a
bP&mE %&‘H‘ﬁén toigqalaﬁjt% Yic forms thereof. 4. .

“chlorine or
- 6-.( 3- ChkQr o- 4- nor phol i no- pheny! ) -4, 5-di hydro-3(2H) - pyridazi none, "and' the

taut onmeric fogys t her e@fmp o'imd of the formula I of Claim 1 for a
6- ( 3- Awi-A0- 4- or phol i no- ph

e
't aut oirer i ¢ 'f ofRs S RFOLESS :ﬁlﬂ tqt@n %Q@Q%‘éo@re#ment of the human

- di hydro-3(2H) - pyridazinone,

pplication

. (3- Acetyl algrn erdmaEl’ Mﬁi}i no- phenyl ) - 4, 5-di hydro- 3(2H)-pyri da2| no' ne

_and the tautoneric forns t her eof . 7.

6- (.3- Cyano- 4- nor phol i no- phenyl ) - 4, 51')@(:“ hydro 3(2H) é)%?l’l dazi none, and the .

taut omeric fodfe t hédr &ompoundg of uk i Al
a conpound of 4 hh‘inft‘irt'ﬁf'ﬁﬂot@cﬁlﬁ*oraﬁfe&ive &

of daim1l for appllcatlon In

the fornmula I %d@c%g I Hﬁﬂ%{%ﬂgﬁﬁ%ﬁ preparations. 12.

phar maceut i ca prepar
4.5

2-

ion -cont.al ni ng

12, A pharmaceutical preparation containing any one

.of the compounds of Claims 2- 4

""13..' A compound as .claimed in 'an'y one of Claims _2-_4'fo'r
.application in ap_:":ecess for the therapeutic treatment of

the human_ or animal body.

14. 'A compound as clained in any one of Claims 2-4 for use

as an antithrombotically effective agent.

15, Use of a compound, _as claimed'in a_ny_ one of Claims 2-4
- for producing pharmaceutical preparations. o

.1.6'.'_ A p.roce_ss for producing a compound of the general

formula I -
/ ./ -....\.._./. .\.go - .
\ . > o i : (D)

r:

wherein R is a halogen atom, or the amino, - acetylamino,

methyl, cyano, hydroxyl, methoxy or trifluoromethyl group, )
the tautomeric forms thereof, and an acid addition salt of -

e corrpounds of ~Cl ains

" the- compound in which R is amino, which process comprises -

- _-a)' reacting a ketocarboxylic', ac_id of ‘the- formula _I_I .

Or

imak £0H08ONR8I ning
ound of the formula I -~
cess for the therapeutic treatnent .of
-the human or ani nmal .. body. : A conpound of the formula-l of Claim.1 for

use as-an ant ilidhr onbieE ©f Ia)/ Oé'ﬁmfld/@%g}dm farmula LI;eOf)fChamn?poﬁmU of -

Af



- ‘any one of Cainms 2-4 for producing pharnaceutlcél br epars

2-4 for appllcatlon ina .
for. the therapeutlc treatnent of the hunan or ani ma dy' 14. . A?T

et Anbot eal {“Ede'ff“eit”.yv‘énigifmc’ A %ﬂmmmm If a|6rred nT
a 1 LA

-process f or- prodUC|ng a conpound of-{hEBQeneral formula I. [ ERR}] wherei'n R
I's-a hal ogen atom - or -t he am no, acetylan1no 'nethyl cyano, hydroxyl s
met hoxy or. trifluorenethyl group, the tautoneric forns t-her eof , "and eh aC|d

. -addition salt of the conpounQJ n which_R i.s am no, which process co s es

-a) - reactlng a ketocarboxyll f.dfu&f roula Il="" - - 33 - [ERR]

" reactive derivative of  such™ k ocahbo»fllcc%i¥ﬁ mereln R has. (E&)qeanlng
‘def i-ned-under t he: formula’l, mnth hyer azi n or b) reacting a conpound of.
‘the fornula Il [ERR] whereln R has ™t he neanlng defined under the.formula.

1, and'Yis a group detachabl e together with hydrogen wi th norphol i ne; or
.C) reactlng a co yound, of 6ee fornula 1V [ERR] with a diethyl ether . -
derivative &% tih eachive FERAFLfe0fi wuch saa ketogadeorybib! ach‘.aget her

Wi th hydr ogeities¥is)Ri HasOUHE! Habiby %e“ﬁ'mac&”l%c? é}? ffér% a’t,
3 :'with hydrazlne, or BT : :

'-h=b)~react1ng a compound;of"the:formnie"xifv{v

_-whereln R has the meaning defined under the formula I,

.'d and Y is a group detachable together with hydrogen,
" .with morpholine, or' : : ST

) reaetlng_a compound of the formula Iv .~ .
- H N—o/.-.‘\\. | /.-.\ - T AR S . o .
IR T \N-r'ﬁ @

with a. diethyl ether derlvatlve of the formula V
& O\CHZ"CHZ-X : - . o

CH -cnz-x R W
gtwhereln x lS a group detachable together Wlth hydrogen, or B

'd) 1ntroduc1ng lnto a compound of the formula vl

| /"'_f . N__ /7N
o\o— o'>q . \. = 0/.-_.. .§N;Nﬁ. =o .



. hal ogenating a corrpound of the forml a~ Vi ERR] ysi g or -
‘Hydr ogenol ysi ng' a* conp Eﬁd of .the fornmula VI I ERR] wherein R i's a \
readily solvowhezelia & “fyis ogenainisablaf & mme}r&pa@d,acl,ncﬁdsegpm@enoe

. am no group prqtecte org t Y, ucing in .-
~a conpound of h&9 ngﬁu%a Iog &Rﬁﬁq%e%%ﬁo grotg}%)a]fsc(%{:‘tﬁeéﬁe/f?rrt11 n%f Sgt]oup S
- andfor, if. degiyand, gromperds g ior a resul ting conpound. of the fornmula i, in
~whi chy is an am-no group, this group into .an acetyl anino.group, and/or i f
desi red convgr)t hlaq_ogermﬂﬁg 7y compound] of thee farmmala VIIn, which R.is an
~amno group .into an acid addition salt, and/or, if desired, converting a.
‘resulting acid addition salt of a corrpound of - the formula | into a corrpound
“‘having a free anmino group. 17, .-.A pro;ees as cleabped in d aim 16 . _
Substantial l'y as here| nbef or hé fe}-e-toce to any onévil); or s
Exanples 1 to 12. A o ound ai nab euﬁ)y any one of the '
processes accord| ng to CI aimi16. -

["ERR] .. wherein.[ERR] is an anion of a m neral aC| nce of
~ copper. oL. ‘of a copper-1 salt, a hal oge tom or M' Smmm ‘i‘ii) s

---f) solvolys:.ng or hydrogenolysing a compound of the
formula VIII

SN | o N2 NN - .
i . o 0 L) _ . - o= _ )

| wherein R' is a readily solvolysable or hydrogenolysable .
ether group or acyloxy group, or amino ‘group- protected by a
" protective group; or '

: 8) selectively reducing in a compound of the formula IX

)_/ ( N, '_- (%)
- Newe” \qu L -
%6, o S

_\)/- :

-"the nitro. group to the a.mino group, and/or, lf desired |

- converting inaresulting compound of the formula I in which |

- R is an amino group, this group into an acetylamino group,
and/or, if desn.red, converting a resulting compound of the .
formula I in. which R is an ‘amino group into an acid

- addition salt, and/or, if desired converting a resulting
acid addition salt of a compound of the formula I into a
compound having a free amino group. '

o 17. - A process as- ciaimed in Claim 16 substantially as |
. hereinbefore described with reference to any one of Examples -
1 to 12. - -
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18. 2 A compound obtainable by any one of the proccsses

according to c1aim 16




