.5‘(
.[err 4518815/A‘Salts of hydrazones The invention rela
bgses of formula | X z . (1) [err] V\/nereln A%QW«#%}
dlrect bond or [err], wherein nis 1, 2 or 8 Xis aradical [err] is
[err], Oor S5 Zis [err], 0 or S; each of [err], independently of the
ot hér, is hydrogen.or one or nore sfbstituents other than hydrogen; each of
the radicals R3, R4, R6, [err], indgpendently of the others, is hydrogen or
| ower al kyl; and each of R5 and R7,'ind%pendently of the other, is
hydr ogen, |ower al kyl, hydroxy, etherifi‘éd or esterified hydroxy or
unsubstituted or nono- or di-substituted amno; wth an acid [PA] that is a
nono- or poly-protic acid selected from carbonic acid, al-kanoic acids that
‘are unsubstituted or . nono- or poly-substituted, with the exception of
form c acid, unsubstituted acetic aC|d | ysi ne and4al88ilbiAn al kenoi ¢ aci ds
that are unsubstltuted or d, with the exception of unsubsti tuted

fumaric acid; cycloal kyl cafy S aGi ds, aryl carboxylic acids, aryl-Iower
al kyl caf boxyl i c acids, wﬁ‘e ei g I kyl is unsubs- titut ‘ed or
substituted, aryl-Iower af kenyl i c acids, heterocyclyl carboxylic

aci ds, al ky=§s!ul fﬂm!c aci ds t’ha’t%e u jubstituted or substituted, wth the
exception o ne At egly hﬁmkﬁ oni ¢ acid; aryl sul fonic acids,
fam c acids, organi ¢ acids without

al kyl sul furic acids, N-subst | t‘m@dﬁ S

oo BT S

to processes for the prepar t hose acid addltlon salts, to
pharmaceutical conpositions conprising those acid addition sal ts, and to
the use of those acid addition s¥lts in the therapeutic treatnent of the
human or ani mal body or in the gparation of pharmaceutical conpositions.
Taut oners may occur, for exa Is [err]Jand/or [err] and/or [err]
are R, — R,

(Y

=N

|
NSNS

| i
Rs R,

Z
P

Rg

wherein A is a direct bond or -(CH,),-, wherein n is 1, 2 or 3; X is a radical
-C(=Y)-NRgR7; Y is NRg, O or S; Z is NRy, O or S; each of R; and R,, independently of
the other, is hydrogen or one or more substituents other than hydrogen; each of the
radicals R3, R4, Rg, Rg and Ry, independently of the others, is hydrogen or lower alkyl;
and each of R5 and R4, independently of the other, is hydrogen, lower alkyl, hydroxy,
etherified or esterified hydroxy or unsubstituted or mono- or di-substituted amino;

with an acid [PA] that is a mono- or poly-protic acid selected from carbonic acid, alkanoic
acids that are unsubstituted or mono- or poly-substituted, with the exception of formic
acid, unsubstituted acetic acid, lysine and arginine; alkenoic acids that are unsubstituted or
substituted, with the exception of unsubstituted fumaric acid; cycloalkylcarboxylic acids,
arylcarboxylic acids, aryl-lower alkylcarboxylic acids, wherein lower alkyl is unsubs-
tituted or substituted, aryl-lower alkenylcarboxylic acids, heterocyclylcarboxylic acids,
alkylsulfonic acids that are unsubstituted or substituted, with the exception of unsubstit-
uted methylsulfonic acid; arylsulfonic acids, _alkylsulfuric acids, N-substituted sulfamic
acids, organic acids without carboxy, sulfo, sulfate or phospho groups, and also selected
from pyrophosphoric acid and hydriodic acid, and tautomers thereof, |



_hydrogen: the correspondi ng guanyl radical, shown in formula | as [err] may
then: for exanple, also be in the tautonmeric form[err] -N(R3)-C(-ZH) =NR5
or [err] If, for exanple, Y is [err] 'and if R6 and/or R7 is hydrogen, then
t he correspondi ng am dine structure, defined in formula | as X =
-C(=Y)-NR6R7, may al so occur in thg tautoneric form[err] or -C(-YH) =NR6.
The person skilled in the art is famliar with the presence of those and
simlar tautoners. Al those tautoners_gre included in the general fornula
. If Ais agroup [err] and R2 is other than hydrogen, the substituent(s)
corresponding to the radical R2 may al so be Iinked to the carbon atons of
the group [err] R2 is, for exanple, hydrogen or from1l to 4 substituents

ot her than drogen, especially hydrqgen or., 1 qr. 2 bstituents .other than
hydr ogen, aﬂq%/i’ wﬁ%ceé%eai& '&F P{FMG@E%’W a‘é‘ﬂé‘dgﬁ‘ﬁg o ERPAEPAGEINEH 5

hydr ogen. [cmgositions Eamnpesingtose a¢iy dddigion salts, kndw the tise ¢f thoseatidiaddition ot her
t han hydro . - | r i t han
nydrogen.  WERITOE A fbge Esumeal YE Gl or il BoB) B e FRbaRALISH
terms used pharmacebcal compnsitines.ei nafter have preferably the fol | owi ng

meani ngs: The following definitions relate to the radicals nentioned in the

bases of formula L Lower alkyl is, faor exanple, n-propyl, i opyl,
n-butyl, isbBUeREs %&CEH%WWWQWIZ, ‘sgﬁﬁeﬁ#\dﬁa B@ﬁf‘%?ka-aﬁexyl or
n-heptyl, phykedenbl y ethyl or nethyl, especially nethyl. -3 - A

substituent other than hydrogen is, for exanple, |ower alkyl,
trifluoronethyl, cycloal kyl, aryl-Iower al kyl, hydroxy, |ower al koxy,

aryl -1 ower thekoorgspoadipg guanyl aadical xshowndn fernauipl as IN(Rg)-CeA)MRYR Hmay then,

hal ogen, ang d ' . [RY! MR%. 8 y _rz'l?p_, 0
exanpl e | O\?@?Qﬁq:{'@%,ga\fﬁbmﬁrq@{é %ﬂdrhg?né@\%\ér a %aﬂr[fgyl ,q{aﬁ’?ﬁ&aﬁ bcgny ) Ncliair l.oxy,
| ower al koxNBBbGﬁ*ZJl‘i;=H8nbaeryl (- CONH2), N-1ower al kyl car banoyl

NN- di - | ower al kyl car banoyl, N-aryl carbanoyl, cyano, mercapto, |ower

ol (ni0. oyt IS0 Lonla ! LA, & STBME ner LAty ST
: structure, defined in formula I as X = -C(=Y)-NR4R, may also occur in the tautomeric
form -C(-YH)=NR; or -C(-YH)=NRg. The person skilled in the art is familiar with the
presence of those and similar tautomers. All those tautomers are included in the general
formula L. '

If A is a group -(CH,),- and R, is other than hydrogen, the substituent(s) corresponding to
the radical Ry may also be linked to the carbon atoms of the group -(CH,),-.

R, is, for example, hydrogen or from 1 to 4 substituents other than hydrogen, especially
hydrogen or 1 or 2 substituents other than hydrogen, and more especially hydrogen or one

substituent other than hydrogen.

R, is, for example, hydrogen or from 1 to 3 substituents other than hydrogen, and espec-
ially hydrogen or 1 or 2 substituents other than hydrogen.

Within the framework of the present Application, the general terms used hereinbefore and
hereinafter have preferably the following meanings:

The following definitions relate to the radicals mentioned in the bases of formula L.

Lower alkyl is, for example, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, terthutyl,
n-pentyl, neopentyl, n-hexyl or n-heptyl, preferably ethyl or methyl, especially methyl.



.Aryl is, for exanple, phenyl or naphthyl, such as 1- or 2-naphthyl. The
phehyl and naphthyl radicals may be unsubstituted or substituted,
especially as indicated below for phenyl. Aryl is preferably phenyl that is
unsubstituted or substituted by one or nore, especially one or two,
substituents selected fromthe group consisting of |ower alkyl, |ower

al koxy, hydroxy, |ower al kanoyl oxy,- nitro, am no, hal ogen, trifluoronethyl,
car boxy, |ower al koxycarbonyl, carbanmoyl, NI ower al kyl carbanoyl,

N, N-di -l ower al kyl - carbanoyl, cyano, |ower al kanoyl, aryl carbonyl, | ower
al kyl sul fonyl, sul fanoyl, N-Iower alkylsul fanoyl and N, N-di-| ower

al kyl sul fanoyl. Aryl is especially phenyl that is unsub- stituted or

substituted by |ower alk | ower al koxy, dr oxy, . hal qQ en or r r o-
methyl , o4 S %e%pﬂvr&@eﬁwirogw G osample. osver o T i Red, sybloptiyhg
s unsubst | iryl-Relver aliG wwd@mldo@wrylalef alkbxyyatylexys asyloxjfor example

xample, @Kwt filis r°”§g¢%ﬁ@é§i‘lﬁ?§ﬁ o, N d o Bl Bt 4 1"

chlorine anatnbmofumxambletlowayalhimgldnané Immo,llowenalkamldl ragylcarbowyl, cicbaxyoy |
Is, for exa

pr ef er abl y ? c%]{‘l?'almo()fgf @I‘?‘% %Igf)wy m@% ﬁm%lc Aﬁﬁg\{&elst hat
it contai nsalkmmbanwl @P awélca;rabmoys. GYRRQ; MEIEANIt) @W@Wﬂkﬂﬂ%ﬂ@!@ﬁ@g gulfanyl.rmy,
hovwever, al gfidatoys (S, NHL, ALiowar: all@!ﬁﬂﬁhﬁ)g'bur NONGL-Iowef ikylshifh@byL | ed

hydroxy is, for exarrpl e, Tower al koxy. Esferif i ed hydroxy is, for exanple,
| oner al kanoyl oxy. Mono-substituted amno is, for exanple, |ower
al kyl am no. A@l-ls,lfbséxatnplutphdnﬁmr naphthyl, fuch anampI—aapldhyll 'b‘hephwb'kgmhm no,

evarml o oY B BSie a8 Wifostivotador sibselfiag. WpeciiBABIAALA A paiBiiibr O
mor phol i no, pheybrimybisqirefemblypireaybthatic uosubstitutederr sabswalltpﬁl b pae PH@OreThe
fol | ow ng d@sfr?glﬁ gQHéof @c?‘tsﬁbstuﬂlehﬂeﬁeﬁﬁ er?iliamgg&f’ﬁona&ﬁﬁ%&e lggfgrt | olr)lt IofC

Acid"): Alka cids are especl al
formic aci dloxed alkexydrexy, Mq@&ameylaéy,du raEHEe. drlogepArifinan e acids,

such as progdrBéxy; l@ﬁérfhlkdx%&'bbﬁ 12€drBam by ONUb w1 dlkylCartlamOENNANdi-fowerialkyl-

hexanoi ¢ ace d a%oy © ya%f)fower aikaﬂoy?rar?ricar%onﬁ fower g alkylsulfonyl, sulfamoyl, N-lower
alkylsulfamoyl and N,N-di-lower alkylsulfamoyl. Aryl is especially phenyl that is unsub-
stituted or substituted by lower alkyl, lower alkoxy, hydroxy, halogen or by trifluoro-

methyl, more especially phenyli.

Arylcarbonyl is, for example, benzoyl that is unsubstituted or substituted by lower alkyl,
lower alkoxy, hydroxy, halogen or by trifluoromethyl, especially benzoyl.

Aryl-lower alkyl is, for example, phenyl-lower alkyl, especially benzyl.

Halogen is especially chlorine and bromine, but may also be fluorine or iodine.

Lower alkanoyl is, for example, formyl, acetyl, propionyl or pivaloyl.

Cycloalkyl is preferably C;-Cg- and especially C5-Cg-cycloalkyl, which is to denote that it
contains from 3 to 8 and 5 or 6 ring carbon atoms, respectively. It may, however, also be
substituted, for example by lower alkyl.

Etherified hydroxy is, for example, lower alkoxy. Esterified hydroxy is, for example,

lower alkanoyloxy. Mono-substituted amino is, for example, lower alkylamino. Di-substit-
uted amino is, for example, di-lower alkylamino, lower alkyleneamino, for example



acid, decanoic acid or dodecanoic acid, especially propionic acid or
octahoic acid, all of those al kanoic acids being unsubstituted or
substituted one or nore tinmes, especially fromone to six tines, preferably
by hydroxy, either once, such as in glycolic acid, lactic acid or

2- hydroxybutyric acid, or several tinmes, for exanple up to five tinmes, such
as in gluconic acid or glucose nonocarboxylic acid ("glucoheptonic acid"),
by carboxy, for exanple in C2-C20al kanojc di-acids, especially [err]

di -acids, such as in succinic acid, or also. adipic acid, pimelic acid,
suberic acid or azelaic acid, by hydroxy and car boxy, such as in nallc

acid, tartagle, aé‘ddj esﬁébia!ly CC‘ﬁé;;QlkygédéﬁﬁfdoC fd%‘ékﬁnﬁl% rﬁﬁ{oa bf §xaACthth- oPY

am no or am no an 0X one or, t |'s sel ected
i ndependent #43- PWSW@FE%&BO fReerm F@&H&O&m*\% Hﬁeﬁ‘wmlm or 4-lower
4- hydr oxyphgikylpipersititt hyl , cycl ohexyl, im dazolyl and i ndol yl, such as in
am no acids, |lysine and argi ni ne being excluded, especially gI utamc acid
or aspartic acid in the (D)-, (L)- or (D,L)-form preferably the (D)- or
(L) -form bVhefdbewingdefthitGornsmelaterto thevactids [PAd ([ PAdistamds fat "CeotisdAgidGnd/ or by
one or two radicals selected independently frommercapto (also in oxidised
formas the correspondi ng disulfide consisting of two nol ecul es_of the

cor r espondi W@&M“MMCWW aejdsrvistythe gieapjipn of forpdg asig prény | |

napht hyl, cyfduBstRysH acétfé‘ déﬁ??» Cifkatoic RUENsRA ab Rm%'iﬂd’@acﬁ@ | sligyrid Or
exanple in N-.mon ower ﬁ such .as N-neth
O

d
gl yci ne, oraqif1 cﬁ“&&lféﬁ'a" » PERIBNPIG AF é@?@g%@a@wg#ﬁ@n%‘&%@t A %%GI‘% aci d
(N-acet y! gjuy alevsnjoic itid oedydeasuic acii espevially propiopiceieil drvetanbic avid) allofich as
phosphoser i (2% BBAngE BeiBndtiE hadroRPhftn or SuBRRRLGhe ) i s, QeI o
3- gl ycer ophowpiosis émes; ipefergblydyshydsonh esidronce sudhi &, mgl)u:obs ecifl, lpetigsacigppor i ¢
acid or fruﬁth }%‘tﬁ%ﬁ&fio&%@%ﬁmﬁ e%ﬁ?n?ﬁ: vffﬁtb n?ese.fu@ﬁ% f gMconic

[err]- amnoa may be I n e orm preterably
the (L)- ra%yr zle}fsvﬁe rmpcaxmmt%%ﬁ bm@,meﬁmas)y OxYa fQF e¥amplein
they may alg da kehotc d-aciis] cﬂbhe -C,RIRARIIS di-Adids, G&’@n@hﬂs@&h&@hﬁd drr om

G121 e (% SR 0eacl, BB, A A b e Ry ot

nor |l euci ne Mnmmmm;mm asid, ditrid-adill,pladdyic asidror geladtariSaecid(by) amimoravser i ne

(Lerr1- am ngislodtab clb¥di) Byaror by ofc o ,gZJ ol Shdbied indESRbALy fbhn Hhérod3i,
methylmercapto, hydroxy, phenyl, 4-hydroxyphenyl, naphthyl, cyclohexyl, imidazolyl and
indolyl, such as in amino acids, lysine and arginine being excluded, especially glutamic
acid or aspartic acid in the (D)-, (L)- or (D,L)-form, preferably the (D)- or (L)-form, by
substituted amino or substituted amino and carboxy and/or by one or two radicals selected
independently from mercapto (also in oxidised form as the corresponding disulfide
consisting of two molecules of the corresponding mercaptan), methylmercapto, hydroxy,
phenyl, 4-hydroxyphenyl, naphthyl, cyclohexyl, imidazolyl and indolyl, such as in amino
acids, for example in N-mono- or N,N-di-lower alkylamino acids, such as N-methyl-
glycine, or in N-lower alkanoylamino acids, such as acetylaminoacetic acid (N-acetyl-
glycine), N-acetylasparagine or N-acetylcystine, by oxo, such as in pyruvic acid or aceto-
acetic acid, by phospho and amino, such as in phosphoserine, or by phospho and hydroxy,
such as in 2- or 3-glycerophosphoric acid, glucose-6-phosphoric acid, glucose-1-phos-
phoric acid or fructose-1,6-bisphosphoric acid. Amino acids are especially o-amino acids
which may be in the (D)-, (L)- or (D,L)-form, preferably the (L)- or (D)-form, and, when
'other centres of asymmetry are present, they may also be in the form of other isomers, for
example selected from glycine (H-Gly-OH), alanine (H-Ala-OH), valine (H-Val-OH),
norvaline (o-aminovaleric acid), leucine (H-Leu-OH), isoleucine (H-Ile-OH), norleucine
(c-aminohexanoic acid, H-Nle-OH), serine (H-Ser-OH), homoserine (a-amino-y-hydroxy-




~ (wh |ch may al so be present in oxidised formas cystine), phenylal ani ne
(H-PHe-OH), tyrosine (HTyr-OH), [err]-phenyl serine
([err]-hydroxyphenyl al ani ne), phenyl gl yci ne, [err]-naphthyl al ani ne

(H Nal -OH), cycl ohexyl al ani ne (H Cha-COH), cycl ohexyl gl ycine, tryptophan
(HTrp-OH), aspartic acid (H Asp-OH), asparagine (H Asn-OH), am no- mal onic
acid, glutamc acid (HQu-OH), glutamne (HAn-OH), histidine (HH sOH),
[err]-hydroxylysine, ornithine [err] aC|n§j_) [err] acid and [err] acid, and,
unl ess ot herw se indicated, from argini (HArg-OH and lysine (H—Lys OH) .
Especially preferred amno acids are glycine, serine, cystl ne, aspartic

d d gl {3 G3-aGh-

el ds- rmy o AgRKaCiS, theofimp TR Ty OHARAbldnfactFL leE CROP IR (L ys emfm no

acids. Al keﬁ%hl@h Maydsoecpresest ineqrdised formeas cystine) d&teaxlakaﬁlaﬁ (HrRhe-OH),
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nonocyclic or @rnl?(g:l&gy 1“{&?‘?%53%5 f:i?/c%lopen mn’%hel%ql%@iﬁl&gh%t yl

or adanmant yB;hydraxy i/xsmef omltéuarfpufeshaummlem;tac oau—dxmoablamq arid and

cycl ohexaneggy Mﬁd;ﬁoﬁﬁﬁﬂ sid, 38 Loy P@nﬁﬁ?@@ﬁmida&daﬁbﬁ arkifinR ML AR DY | C

acids, the ar r adi c§ OHS romo er abl rom 6
to 14, carb ¥ E@e@é‘tllé&fe ?‘6‘?‘1 %R‘aﬁﬂf”éis mﬁﬁlbﬁém?e cysting
2- napht hyl amrﬁcrm gnd demttﬁ atidsegpetially mcdtmas liamie @i Ambo aéxdsor

bstituted b 3 ected ndependently from
tSch)erl arkgl ma@@iﬁﬁﬁ?a rﬂ%‘?ﬁ;’t g%&&ﬁm“&rﬁg ‘QZ Qiacids, IIor:one or d
brom ne, hydroxy, |ower al koxy for exarrple nmet hoxy phenoxy, | ower

| k I t d,
T Br 5. hy ARl @R G anl 1o ERAGRR YYeigS il a8 BkibsRd Kidiast
2- phenoxybeﬁtﬂéﬂl@a@et@suhstﬁu@dwtymbébbx hydsogy, such as wdyérqxorwaleec addd or

phthalic ac (tﬂutoh{ér@dx‘élacéﬁb"&ﬁd)abkm K ¥br ékaipliethl, ¥hch & 1&%6&?&1&% i ned
for aryl cartﬁ%‘aebl c.acid nd 1S lgnsub tut ed or substituted as defi ned

there, and “%Hbﬁ?/ﬁ“ E\aEFéF Hf §x or ethyl, lower alkyl being

unsubstituted, such as in phenylacetic aC|d or substituted for exanple by
hydroxy, s uE,Jgfcf%glk'yi]carrt)a ﬁl: a&id§! gfedpreferably C,-C, cycloalkylcarboxylic acids wherein the
cycloalkyl radical is mono-, bi- or tri-cyclic, preferably monocyclic or tricyclic, for
example cyclopentyl, cyclohexyl, cycloheptyl or adamantyl, and is, for example, unsub-
stituted, such as in cyclohexanecarboxylic acid or adamantanecarboxylic acid.

In arylcarboxylic acids, the aryl radical has, for example, from 6 to 20, preferably from 6
to 14, carbon atoms, and is selected, for example, from phenyl, 1- or 2-naphthyl and
indane, and is unsubstituted, such as in benzoic acid, or substituted, preferably by from 1
to 3 radicals selected independently from lower alkyl, such as methyl, halogen, such as
fluorine, chlorine or bromine, hydroxy, lower alkoxy, for example methoxy, phenoxy,
lower alkanoyloxy, such as acetoxy, amino and carboxy, such as in salicylic acid, 1- or 3-
hydroxynaphthyl-2-carboxylic acid, 3,4,5-trimethoxybenzoic acid, 2-phenoxybenzoic
acid, 2-acetoxybenzoic acid, 4-aminosalicylic acid or phthalic acid.

In aryl-lower alkylcarboxylic acids, aryl is as last defined for arylcarboxylic acids and is
unsubstituted or substituted as defined there, and lower alkyl is preferably methyl or ethyl,
lower alkyl being unsubstituted, such as in phenylacetic acid, or substituted, for example
by hydroxy, such as in mandelic acid.



.- 6- In aryl-lower al kenyl carboxylic acids, aryl is as |ast defined for
aryf ¢arboxylic acids, and | ower al kenyl has preferably from2 to 4 carbon
atons, such as in cinnam c acid. Heterocyclyl carboxylic acids contain, for
exanpl e, heterocyclyl conprising fromone to three rings, preferably one or
two rings, that is saturated or partially or conpletely unsatur- ated,
preferably saturated or unsaturated, and has from5 to 12 ring atons,
preferably from5 to 7 ring atons, which_are selected fromcarbon and up to
three hetero atons, preferably one or two hetero atons being present,

especi ally oxygen, nitrogen and/or sulfur espec- ially oxygen and

ni trogen, 'lﬁta?iIQSK@ Mkexﬁﬁ’éd?ﬂox 19racﬂ§ 1§as ﬁé{ definkd foﬂaﬁl?ﬁ%@*}ﬂoacﬂiﬁr and

azolyl, oxazol razin rimd y qui_nol yl', .1 soqui nhol yI ,
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radi cals, or pyranyl or furanyl, and being unsubstituted, such as in
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especi al | y li®jng ensubstithted. such as inenicotiriie acid ohisbnicelinib acid, orfrom mcmo tﬁpenta-

4- et hyl be Wbt Q0 ' 1r i n
13- benzenc OSpd, MBtefalt b hyloxpndiok b htorgh eyl TBFLGRple YRS
especi al | y, hyidpoxymethyd spich a5 éh&lncwpglﬁlap&nrcgahetwnwm sul furic acids are
especially [err] acids, especially |lower al kylsulfuric acids, such as
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or adanant prefera A e, as’rn mc acid,
or N-al kyl swifoaigiacidaor a!kanqﬂum nigtacidsNor example lawer edisulfonic acids, such as

ethane-1,2-disulfonic acid. Methylsulfonic acid is excluded.

In arylsulfonic acids, aryl is, for example, as defined for arylcarboxylic acids and is unsub-
stituted, such as in benzenesulfonic acid or 2-naphthalenesulfonic acid, or is substituted as
in arylcarboxylic acids, especially by lower alkyl, for example methyl, such as in 2-, 3- or
4-methylbenzenesulfonic acid, or by a further sulfonyl radical, such as in 1,3-benzene-
sulfonic acid or naphthalene-1,5-disulfonic acid, such as, especially, in 1,5-naphthalene-
disulfonic acid.

Alkylsulfuric acids are especially C,;-Copalkylsulfuric acids, especially lower alkylsulfuric
acids, such as methylsulfuric acid or ethylsulfuric acid, or dodecylsulfuric acid.

N-substituted sulfamic acids are, for example, N-cycloalkylsulfamic acids, wherein cyclo-
alkyl is preferably C4-C,,cycloalkyl and the cycloalkyl radical is mono-, bi- or tri-cyclic,
for example cyclopentyl, cyclohexyl, cycloheptyl or adamantyl, preferably monocyclic,
such as in N-cyclohexylsulfamic acid, or N-alkylsulfamic acids, preferably N-lower alkyl-
sulfamic acid, such as methyl-, ethyl- or propyl-sulfamic acid.



sul famc acid, such as nethyl-, ethyl- or propyl-sulfamc acid. -7 -
Organi c acids without carboxy, sulfo, sulfate or phospho groups contain,
for exanple, acidic hydroxy groups, such as in ascorbic acid. |nportant
acids are carbonic acid, propionic acid, octanoic acid, decanoic acid,
dodecanoic acid, glycolic acid, lactic acid, 2-hydroxybutyric acid,

gl uconi ¢ acid, glucose nonocarboxylic acid, succinic acid, adipic acid,
pimelic acid, suberic acid, azelaic aci?, malic acid, tartaric .acid, citric
acid, glucaric acid, galactaric acid, gfutanic acid, aspartic acid,

N- net hyl gl yci ne, acetyl am noacetic acid, N acetyl asparagine,

N-acetyl cystine, pyruvic acid, acetoacetic acid, phosphoserine, 2- or

3-gl ycerophosphori ¢ acid, glucose 6- phosphoric_acid, glucose-I|-phosphoric

aci d, fruct@eganic agidsi Ve Hous cTbexYe Sulée. sulfata os phosghp grougy aemsaignar example; d,

met hyI nal ei &idié hildroky §ratips satle e8ibRYMrbiccackt| d, adamant ane- carboxylic acid,
benzoic acid, salicylic acid, 1- or 3- hydroxynaphthyl 2- car boxylic acid,

3,4, 5- trlnethoxyben20|c aci d, 2-phenoxybenzoic acid, 2-acetoxybenzoic aC|d,
4- am no- sallmpbﬂaht?acﬁdﬁaiecabbinalabﬂ pmbtbm@mmwcmeiciamdadédnomnﬂbl ic acid,

ol act ur on d0tseiefEAd v doig) BB 1. Shigkythovt 4l elRefieH1L etucose

et _hglme-1 é 2mdienartoxylic acidj @pcmerraz:ahadlpitf anid, pimeliciaci®.- subptic h@tﬂeﬂ?@lalcsmlq_l.(gni c
1 i i B i i s

N- cycl ohexydddhiN- glyrige, 4% inoacstif peid, Hracgwwwa&%ﬂ%nwlazme or

az corbic ag ;duvlva&m admé@dﬁcmicﬁhd@mm&cnam-glya@rbﬁhospch 4Vi€, gledode-6-
adi pi ¢ aci

adipic 2o ConBhdasit efGoi SRodac: ecHbovtos: Fiiihassharic sgid, maleinsidy |,

salicylic aeydioxymaleio Iaetdempmylmhlbtp acil] cycdlohexanetarboxplicacid,cedaimbotane- aci d.

Vi t d,
or itrie cabpdfk SiehmaBintd Yul Bt 3biar 1 86 Shy FERARD AN Lalb Bk Adtg o'
aci di ¢ groub4. Wmmmmmlmtﬂ |2tghenwexbeoamc d¢l§s%r@¢¢i@76’bpnml©&@d 4reRing-so be
in the form n¥l'iE acedl phitlalie atid! Ehéﬂ?&ﬁbﬁtﬂfam%ﬂ[iarﬁé 1@ &ﬁd&?rhb abfB! @koti@é | ONS,

such as sodi u pot assiumi o

esi um
salts, or 3G 180RigasiniGacid, mw%ga@&t@amﬁéméo%weﬁv I%PCIHEZSTBY i

ot her di ssogth@t¥s@lfdioacia, clhariel2-AfulfoRie MBI Bétizenddulfbiie icidpy-nbghthalesent in
the resulti rhqfo%ficl z;[cfd I1IB-naphthalenedlsulfomc acid, 2-, 3- or 4-methylbenzenesulfonic acid,
methylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic acid,

methyl-, ethyl- or propyl-sulfamic acid, or ascorbic acid.

Very important acids are octanoic acid, succinic acid, adipic acid, salicylic acid, benzene-
sulfonic acid, 1,5-naphthalenesulfonic acid or N-cyclohexylsulfamic acid, very especially
salicylic acid or, more especially, adipic acid or benzenesulfonic acid.

Very important acids are equally tartaric acid, especially L-tartaric acid, or citric acid.

The mentioned acids, especially if they contain several acidic groups of differing acidity
that can dissociate protons, may also be in the form of mixed salts with cations, for
example alkali metal cations, such as sodium or potassium ions, alkali metal salts, such as
magnesium salts, or zinc salts, the mentioned mixed salts containing at least one other
dissociable proton at the acid component, or they may be present in the resulting salts in a
form in which not all protons are freed, but at least one proton has been transferred to the
relevant base of formula I. For example, carbonic acid can be used in the form of a
hydrogen carbonate salt, such as sodium or potassium hydrogen carbonate.



- formin which not all protons are freed, but at |east one proton has been
trdansferred to the relevant base of fornula |I. For exanple, carbonic acid
can be used in the formof a hydrogen carbonate salt, such as sodi um or
pot assi um hydr ogen car bonat e. -8 - The acid addition salts of a base of
formula | with an acid [PA] may also be in the formof hydrates. Crystals
may al so include other solvents used for crystallisation. Depending on
structural factors, the acid addition sglts of the present invention may be
in the formof isoneric mxtures or in the formof pure isoners. If, for
exanple, R2 is a substituent other than hydrogen, the corresponding acid
addi : ion s alrh‘e&cﬁf addil[dﬁ!dalﬂ%s bf ama(sem foxrmnim Ewithraiadid [PAG aillyilsdetlelia the form of
enanti omeri.c salts, or. 0 .e0- isoneric
salts, for hg@%@ ?Wé’yﬂs’@%ﬂﬁé"’iﬂ’ ?@g[sgsg%&rﬁ&'sﬁlﬁﬁahgg. of asymmetry,
such as the nentioned am no acids, lactic acid or tartaric acid. The aimof
t he presenty |
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especi al l y, iheg?'?%th(ﬂ’ 83‘8@ y’ll?éﬁﬂ%&c{ agﬁFon the enzyne

S- adenosyl net hi oni ne decar boxyl ase (SAI\/DC) As a key enzynme, SAMDC pl ays an

| mpor t ant ﬁleeﬁu'n'bfme‘ #(@?n@%v%ﬁﬁ&ﬁ‘?s% gﬂ% Ve féﬁ?édd?b St Bf gﬁﬁﬁ{a' cally all

cells of manmal s, inc tes t concentration of
pol yani ne i@ qg&@ﬂa@meptamﬁcwwmswm@héal@dﬁwm g%@@b@%ﬂ@&ﬁlﬁbﬁwal

reduction ilfuRd ahﬂlﬂr MiQuids et At Sinflato ;ﬁ?ﬁ aﬁhdilﬁdy%ﬁélpd% ph@s@wgmmlme
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onset of cell diff tiation. Inhibition of the enzynme SAMDC can be
denonstr at gh’ol)g% xgﬁg{] usi ng the met hod of

The acid addition salts according to the invention have valuable pharmacologically
exploitable properties. They exhibit, especially, a strong, specific inhibitory action on the
enzyme S-adenosylmethionine decarboxylase (SAMDC). As a key enzyme, SAMDC
plays an important role in polyamine synthesis, which takes place in practically all cells of
mammals, including humans. SAMDC regulates the concentration of polyamine in the
cell. Inhibition of the enzyme SAMDC results in a reduction in polyamine concentration.
Because a reduction in polyamine concentration brings about inhibition of cell growth, it
is possible, by administering SAMDC-inhibiting substances, to inhibit the growth of both
eukaryotic and prokaryotic cells and even to kill cells or to inhibit the onset of cell differ-
entiation.

Inhibition of the enzyme SAMDC can be demonstrated, for example, using the method of
H.G. Williams-Ashmann and A. Schenone, Biochem. Biophys. Res. Communs. 46, 288
(1972). The acid addition salts of the invention in this case exhibit ICs, values as low as
0.005 uM or lower.

A further advantage of the acid addition salts according to the invention is that, compared
with their strong inhibitory action on SAMDC, they inhibit diaminoxidase to only a slight
extent and are well tolerated. According to J. Jaenne and D.R. Morris, Biochem.



.H G WIIlianms-Ashmann and A. Schenone, Bi ochem Biophys. Res. Conmuns.

[err] 288 (1972). The acid addition salts of the invention in this case
exhibit [err] values as low as 0.005 [err] or lower. A further advantage of
the acid addition salts according to the invention is that, conpared with
their strong inhibitory action on SAMDC, they inhibit diam noxidase to only
a slight extent and are well tolerated. According to J. Jaenne and D. R
Morris, Biochem -9- J. [err] 974 (;854), i nhibition of diam noxidase is
unf avour abl e because it can lead to the”accumul ati on of putrescine and

i ndi rect SAMDC-activation. The acid addition salts of fornmula | can
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tunours. They Ccan .in mour regression and can al so prevent the spread
of tunour cAsFemulaten pf pyEescine aad SESAMDERcHIRtoBNd al so the growth of
m cro- netastases. They can al so be used, for exanple, in the treatnent of

protozoa infectipns,.such a fo xanmpl e, . t anosom asi s,. nalarjia or
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exanpl e, orfeetastases Beyicahialsotberusedforrxamples in thedeeatmens of protgzea infections,
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I nhibitors %?hagcg(t)ej n ki%gg’g%ésa?g]?léi?nhi bi %&@?%?&ﬁ%@ﬁ%ﬁ bI%’i nase,

(d) cyt oki riTE¥MOCYSlis,canBidi ve growt h regul ators, (f) aromatase inhibitors,

(g) antioestrogens or (h) conven- tional cytostatic active substances. The

i nvention rgl ates. pref l y.to the acjd, addition.salts.of ase of .

Formil a1 vibRaeR SAMDE obipliPrs, B 725 saclfe oS BLFRg? G GmB 3 Bl acie

radi cal [ er[PA]¢an be i@, al@necor alo id combjratioh with ather ghamaaciologically active

i ndependent h | % e ' sel ected
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aryl -1 ower eszpes ohgalyanine biesyethesis,foxgxampls prnithingdegarkossglase anlibisasy, | ower

al kanoy! oxy(b) fimitieesef proteitPkinbbel @,V@f inRiDitorSE thdsinkrétei! IGHRE, %b KytbRfinRO,

| ower al kanoyl am_no, nlthro, | ower a kanta%gl., ,a_rgll C rbortl)xl , _carbo | ower

al koxycar bo(ﬁsjlpgganve growth regulators, {t) aromatase inhibitors, (E) antioestrogens or (ﬁybonven-
tional cytostatic active substances.

The invention relates preferably to the acid addition salts of a base of formula I wherein A
is a direct bond or -(CH,),-, n being 1 or 2; X is a radical -C(=Y)-NR4R7; Y is NRg, O or
S; Zis NRg, O or S; each of R, and R,, independently of the other, is hydrogen or one or
two substituents selected from the group consisting of lower alkyl, trifluoromethyl, cyclo-
alkyl, aryl-lower alkyl, hydroxy, lower alkoxy, aryl-lower alkoxy, aryloxy, lower
alkanoyloxy, halogen, amino, N-lower alkylamino, N,N-di-lower alkylamino, lower
alkanoylamino, nitro, lower alkanoyl, arylcarbonyl, carboxy, lower alkoxycarbonyl,
carbamoyl, N-lower alkylcarbamoyl, N,N-di-lower alkylcarbamoyl, N-arylcarbamoyl,
cyano, mercapto, lower alkylthio, lower alkylsulfonyl, sulfamoyl, N-lower alkylsulfamoyl
and N,N-di-lower alkylsulfamoyl, aryl being phenyl that is unsubstituted or substituted by
lower alkyl, lower alkoxy, hydroxy, halogen or by trifluoromethyl; each of the radicals R,
R4, R, Rg and Ry, independently of the others, is hydrogen or lower alkyl; and each of Rs
and R4, independently of the other, is hydrogen, lower alkyl, hydroxy, lower alkoxy, lower
alkanoyloxy, amino, lower alkylamino, di-lower alkylamino, lower alkyleneamino or oxa-,
thia- or aza-lower alkyleneamino;

with an acid [PA] that is a mono- or poly-protic acid selected from carbonic acid, alkanoic
acids that are unsubstituted or mono- or poly-substituted, with the exception of formic



. carbanoyl, N-Iower alkylcarbanoyl, N, N-di-I|ower alkylcarbanoyl,
N-atyl car banoyl, cyano, nercapto, |ower al kylthio, |ower alkylsulfonyl,
sul fanoyl, N-1ower al kyl sul fanmoyl and NN-di -1 ower al kyl sul fanoyl, aryl
bei ng phenyl that is unsubstituted or substituted by |ower alkyl, |ower

al koxy, hydroxy, halogen or by trifluoromethyl; each of the radicals R3,
R4, R6, R8 and [err] independently of the others, is hydrogen or |ower

al kyl'; and each of [err] and R7, indepepgently of the other, is hydrogen,
| ower al kyl hydroxy, |ower al koxy, |ower al kanoyl oxy, am no, | ower

al kyl am no, di-I|ower al kylam no, |ower alkyleneam no or oxa-, thia- or
aza- | ower aadig,lvasstastituled acstit Acidlysine dnd Binihéalkensicacids nitat ary unzabstitwedor C

id | ect f. ' id | k ' id : ]
mono- ~or - pot e, bRt ResREor or BmaBE s SiGonaFh e abian ytohitdhsifc ©
unsubst i t ut anidsaendlewerdlkylcdrbexylic aaids, whereinilower alkldsonsubstithigd or Rebstisr e
betitut . : . . AR
yol oal kyl cuetaryFRNEL AkiEarbi 4o, FREER0)EarBome BB A onic acids
al kyl car boxtnt e gasubstitujgdorsubstitaigd, with theexception of methspiogicacid apdr j ¢ -
Al Kyl sl § ors oAl At ALY A N U AR RIS, DB e e ot
et 1 0N oFAXHEh LR, FRGHE oF BONRRO SFQps, A a0 o it PyaRisblipte feiq and
ids, N oididt aild, Sod d>am i ofthe acidadefined abokee asibeinglimpostafitpfor, | f o,
23: f:tt e Ofug;trlp?? e mg%?’%z 5Q emflgahggi;? y pa;dr ogﬁgsgﬁori ch;ci Zuang
hydri odi ¢ aci gf §? é@gﬁg?lg g‘é 8f tbgglgg’%l A é’é@ﬁahed above as being

i nportant, for exanple one of the acids defined as being very inportant, or

tautomers t Fo pally preferred are the acid addition salts of a
base of for%uqﬁgﬁl e\r/\ﬁg?%?ri Ais a direct bond or [err] wherein nis 1 or 2;

Xis aradical [err] Yis NH Oor S Zis NH 0 or S each of [err],
i ndependent Eypegfally peefOiré®ire théadid dddiE6MsAQls 0P ADasy oftfofnl D wheeteie AliS asideerct ed

21 kol by B oD e RRIn BRI AEPib it kel il Bt X N or SR

and each of NER O ¢r,S;ieactepERand Ry, indepeidendy lof the atlserhig dydapgen of oNac0T twioky |

DVeorL s el B ghflo WSk orplP i iOtaigh Pt ¢
) d R6 .

sel ected fromca I C acl . unsu nmono-
or pol y- sublower atkyl hydroxy, lowsr alkesy anbhalegen; the radicals R, Ry and Rg are hydrogen;

and each of R and R4, independently of the other, is hydrogen, lower alkyl, hydroxy or
amino; with an acid [PA] that is a mono- or poly-protic acid selected from carbonic acid,
alkanoic acids that are unsubstituted or mono- or poly-substituted, with the exception of
formic acid, unsubstituted acetic acid, lysine and arginine; alkenoic acids that are unsub-
stituted or substituted, with the exception of fumaric acid; cycloalkylcarboxylic acids,
arylcarboxylic acids, aryl-lower alkylcarboxylic acids, wherein lower alkyl is unsubs-
tituted or substituted, aryl-lower alkenylcarboxylic acids, heterocyclylcarboxylic acids,
alkylsulfonic acids that are unsubstituted or substituted, with the exception of methyl-
sulfonic acid; arylsulfonic acids, alkylsulfuric acids, N-substituted sulfamic acids, organic
acids without carboxy, sulfo, sulfate or phospho groups, and also selected from pyro-
phosphoric acid and hydriodic acid, for example one of the acids defined above as being
important, for example one of the acids defined as being vry important;

or tautomers thereof,

More especially preferred are the acid addition salts of a base of formula I wherein Aisa
direct bond or -CH,-; X is a radical -C(=Y)-NR¢Rs; Yis NH or S; Zis NH; R, is
hydrogen or one or two substituents selected from the group consisting of lower alkyl,
hydroxy, lower alkoxy and halogen; R, is hydrogen or lower alkyl; the radicals R3, R4 and



.formc acid, unsubstituted acetic acid, lysine and arginine; alkenoic acids
t hat *are unsub- stituted or substituted, with the exception of fumaric
acid; cycl oal kyl carboxylic acids, arylcarboxylic acids, aryl-Iower

al kyl carboxylic acids, wherein |lower alkyl is unsubs- tituted or
substituted, aryl-lower al kenyl carboxylic acids, heterocyclyl carboxylic

aci ds, alkylsulfonic acids that are unsubstituted or substituted, wth the
exception of methyl- sulfonic-acid; aryljgulfonic acids, alkylsulfuric
acids, N-substituted sulfam c acids, organic acids w thout carboxy, sulfo,
sul fate or phospho groups, and also selected from pyro- phosphoric acid and
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[err]; Y is; %rﬁmt%ﬂ%}t&ﬁ er%(?t”] I s hydrogen or one or two substituents
g

selected fr group consisting of | ower al kyl, hydroxy, |ower alkoxy
and hal ogen; R2 is hydrogen or |ower alkyl; the radlcals [err] and R6
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gﬁQSiRZt ;Pg E{nggggﬁgegﬁ%ﬁgw%ﬁ &35% lmr[ﬁ%&%ﬁgxo;;worhﬁgan aci d [PA]

that is as defined above, for exarrpl e one of the acids defined above as

bei ng i "por A3hib-gPSupR of &lgroupBTachl addit®onaits!Sf bhBEd SrfdrASlaISHiHhcYRPA],

i mportant; or taut.oners thereof As sub-groups of a group of acid addition
salts of badlntonis with acids [PA], attention is drawn to: (a)
acid addition salts of bases of formula I V\/nerei n Ais a direct bond; (b)

aci d addi ti o (aéﬂ%' daitin RS BPbAEs SOYOTHUE widBih & 82 iteB Boold?Hh 8 addigion

- C(=NH) - NH2; bases
RA i's hydr ogalfs Ofbasesiasformula wheseingXris aradigad r@()‘GWH)aNHm (c) acid addition salts of

bases of formula I wherein Z is NH, R, is hydrogen, and Rs is hydrogen or hydroxy; and
(d) acid addition salts of bases of formula I wherein R; and R, are hydrogen; each of the
other radicals being as defined; with acids [PA] selected from one of the groupings
mentioned above, for example from the acids defined above as being very important; or
tautomers thereof.

The invention relates more especially to the acid addition salts of bases of formula I
wherein A is a direct bond; X is a radical -C(=NH)-NH,; Z is NH; and each of R;, Ry, R3,
R, and R is hydrogen; and [PA] is selected from the above-mentioned acids, or is prefer-
ably one of the acids defined above as being important, for example one of the acids
defined as being very important, for example an acid selected from N-cyclohexylsulfamic
acid, octanoic acid, salicylic acid and benzenesulfonic acid, such as salicylic acid.

The invention relates more especially also to the acid addition salts of bases of formula I
wherein A is a direct bond; X is a radical -C(=NH)-NH,; Z is NH; and each of Ry, Ry, R3,
R, and Ry is hydrogen; and [PA] is preferably one of the acids defined above as being
very important, especially selected from tartaric acid, more especially L-tartaric acid, and
citric acid.



(d) acid addition salts of bases of fornula | wherein [err] are hydrogen;
each*of the other radicals being as defined; with acids [PA] selected from
one of the groupings nentioned above, for exanple fromthe acids defined
above as being very inmportant; or tautonmers thereof. The invention rel ates
nore especially to the acid addition salts of bases of formula | wherein A
is adirect bond; Xis aradical [err] Zis NH and each of [err] R4 and
[err] is hydrogen; and [PA] is selectedjpromthe above-nentioned acids, or
is prefer- ably one of the acids defined above as being inportant, for
exanpl e one of the acids defined as being very inportant, for exanple an
acid dbsel ect Mbst steongly prefdrredenny Uieldcicﬁilmlcﬁ:ﬁclacdaﬂs obbatsemd ﬂﬂ formualad mesﬁbhml/ini the aci d
an enzene I G :ACH d, .. y as salicylic acid. The invention rel ates
nore especi g#%siaéﬁ%&tdgdqchdzt%gfd addition salts of bases of formula I
wherein Ais a direct bond; Xis a radical - NH) NH2; Z is NH, and each

of [err], R‘k’h@ﬁ&id[aﬁﬂ{nhn'sﬁl@dﬁaﬁ&e& fofitlalT ¥ilh qra?@ﬂ)rgp@& iPdcchbRfangs! ds
defi ned above as bein ery I npartant, especla y se ect romtartaric
aci d, nore ddiBRrpeasses ?@Dt”'&rgﬁéﬁ:éora@ﬁaﬁlp lex#rfOHPWS:i ¢ aci d. -12- Most

strongly preferred are the acid addition salts of bases of fornula I
mentioned in,t |l es.with an acid [PA]. The acid addition salts of
bases of foF%ﬁpﬁseE%if%q acid [PA] are prepared in accordance with
processes known [err], for exanple as follows: a) a base of formula | [err]
A wherein the radicals aregas defined for acid addition salts of bases of
formula I, is reacted wthyan acid [PA], [PA] being as defined above, or b)
a conpound of the fornulg- e auherein the group [err] is carbonyl,
functional ly nodifiedes pRQt ect ed carbonyl and A, X, [err] and R2
are as defined for acid altg of formula I, is @,

N\N/C\N/RS

}
Rg Ry

wherein the radicals are as defined for acid addition salts of bases of formula I, is reacted
with an acid [PA], [PA] being as defined above, or '

b) a compound of the formula

X
~ I A
Ry TR (),
NP -

\
Wi W,

wherein the group CW,; W, is carbonyl, functionally modified carbonyl or protected
carbonyl and A, X, R; and R, are as defined for acid addition salts of formula I, is
condensed with an amine of the formula

=N

H2N\N/C\N/R5 ),

Rq R,



. condensed with an amne of the formula z [err] - 13 - wherein Z, R3, R4
and ferr] are as defined for acid addition salts of bases of formula I, in
the presence of an acid [PA] that is as defined, or c¢c) in a conpound of the
formula [err] wherein WB is a radical that can be converted into a group X
ina base of formula | and A, Z, [err] R2, R3, R4 and [err] are as defined
under fornmula I, the radical WB is converted into the group X in the
presence of an acid [PA] that is as defjned above; or d) any desired acid
addition salt of a base of fornula | ®w8h an acid that does not fall within
the definition of [PA] is converted into an acid addition salt of a base of
formula I w,th.a Ci PAlL that .i def.l ned.above; .and if desired, a
Fosul t i ng SEHeEPin oo oy Ak arg s eineBTori ARESAS e BARRs af boreia b e
converted iprasence afiahfacid{iPA] alvdt ds asdidfinedyrorsalt of a base of fornula | wth
an acid [PA], and/or, if desired, isonmeric mxtures are separated into the
I ndi vidual isonmers. In the follow ng nore detail ed description of processes
a)-d), eacls) traeorapeupdindithe farmpda v, Z, [err] and [PA] is as defined in the
definition of the acid addition salts of bases of fornula |I with acids
[ PA], unless otherw se indjcated. Process a) The reaction of a base of
formula | with an acid [PAf3to formthe corresponding acid addition salt is
carried out in accordancesmNh ggghods known [err] for the formation of
acid addition salts ofha onpqupds. The reaction to formthe acid
addition salt takes pl acl 0 npé@, in solvents, especiall\IV), - 14-
A R

| 1
Rs R,

wherein W3 is a radical that can be converted into a group X in a base of formulaI and A,
Z, R}, Ry, R3, R4 and R, are as defined under formula I, the radical W3 is converted into
the group X in the presence of an acid [PA] that is as defined above; or

d) any desired acid addition salt of a base of formula I with an acid that does not fall
within the definition of [PA] is converted into an acid addition salt of a base of formula I
with an acid [PA] that is as defined above;

and, if desired, a resulting acid addition salt of a base of formula I with an acid [PA] is
converted into a different acid addition salt of a base of formula I with an acid [PA],
and/or, if desired, isomeric mixtures are separated into the individual isomers.

In the following more detailed description of processes a)-d), each of the symbols A, X, Y,
Z, R;-Rg and [PA] is as defined in the definition of the acid addition salts of bases of
formula I with acids [PA}, unless otherwise indicated.

Process a

The reaction of a base of formula I with an acid [PA] to form the corresponding acid
addition salt is carried out in accordance with methods known per se for the formation of

acid addition salts of basic compounds.

The reaction to form the acid addition salt takes place, for example, in solvents, especially
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I n organi c solvents, nore especially in polar organic solvents, nost
especially in esters, for exanple | ower al kanoyl -l ower al kyl esters, such
as acetic acid ethyl ester, in amdes, for exanple N, Ndi-I|ower alkyl-Iower
al kanoyl am des, such as dinethyl formam de, in al cohols, for exanple

hydr oxy- 1 ower al kanes, such as nethanol, ethanol, ethylene glycol or

gl ycerol, or aryl alcohols, such as phenols, for exanple phenol, or in

di mret hyl sul foxide, in the absence or presence of water, preferably in the
absence of water, The reaction in alcohol’s, such as the |ast-nentioned

hydr oxy-| ower al kanes, is especially preferred. The reaction takes pl ace,

for exanpl | ' ' 10 ;
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t he nol ar raétiondoricebpls,siichgs the lastementioned bydroxpelawsir alkiangs, sfespépdallyase of
formula | aﬁlﬁfe%g acid [PA] in the acid addition salts according to the

I nventi on. g resulting salts precipitate, for exanple, spontaneously, in
sone cases only after cooling, or they are precipitated by the addition of
sol vents, eppaeh@idntak@Pplire! i ex@hyRNinTreel sOlutidl BUPMAy &lsH B Sarried 0t &
0oL o R oA ) ATAURAY e B B
concentrati r 4 | —=
functi onal | semixpditheable membranee by esmodc provgssed. err], exanpl e: di -1 ower

al koxymethyl, [err], di-lower alkylthiomethyl or [err]. The group [err]the

conpounds of formula Il is preferably in the formof free carbonyl .
The reaction is carried out at temperatures from the freezing point to the boiling point of

the solutions concerned, preferably at from 0 to 50°C, especially from 20 to 40°C, for
example at room temperature, in the presence or absence of a protective gas, such as
nitrogen or argon.

The compounds of formula I and the acids [PA] are used in suitable molar ratios, or the
acid [PA] is used in excess. The individual components are used preferably in the molar
ratio corresponding to the ratio of the molarity of the base of formula I and the acid [PA]
in the acid addition salts according to the invention.

The resulting salts precipitate, for example, spontaneously, in some cases only after
cooling, or they are precipitated by the addition of solvents, especially non-polar solvents,
for example ethers, such as diethyl ether, or water and/or are obtained by partial or '
complete concentration by evaporation.

Process b
There may be mentioned as functionally modified or protected carbonyl CW,W,, for
example: di-lower alkoxymethyl, C,-C,alkylenedioxymethyl, dihalomethyl, di-lower

alkylthiomethyl or C;-C,alkylenedithiomethyl.

The group CW; W, in the compounds of formula II is preferably in the form of free
carbonyl.



. -15- The condensation reaction according to Process b) is effected under
the tonditions known [err]the formati on of hydrazones and is carried out in
the presence of an acid [PA] that at the sane tine acts as a catalyst. The
anount of [PA] is preferably such that the reacting amno group in the
conpound of forrmula Il is protonated to such a slight extent that it is
still reactive. For that purpose, the starting conpounds, provided they
contain salt-form ng groups, are used ggpe0|ally preferably in the form of
salts of the acid [PA] which are, if necessary, formed in situ either from
the free conpounds or salts of readily volatile acids, such as hydrohalic
acids, for exanple HBr or HCI, formc acid, acetic acid or carbonic acid
(in the form of the carbonate salt or hy dr o en carbonate salt), it _ also
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of the condensation reaction.

For the preparation of acid addition salts from a base of formula I wherein Ry is amino,
and from an acid [PA], it is expedient to use the compound of formula IHl in excess.

Process ¢

- In the intermediates of formula IV, W, is, for example, free or functionally modified
carboxy, _especially halocarbonyl, cyano, imino-lower alkoxycarbonyl, imino-lower alkyl-
thiolcarbonyl or thiocarbamoyl.

In the pieparation of amidines of formula I (Y2 NRg), the group W in a compound of
formula IV may be, for example: an acid addition salt of an imino-lower alkyl ester (=
imino-lower alkyl ether) or imino-lower alkyl thiol ester with one of the mentioned acids
S, for example -C(-NH)—OCsz [PA] or -C(=NH)-SC,H; « [PA], respectively, also thio-
carbamoyl or cyano.

By reacting an imino-lower alkyl ester of formula IV (in the form of a salt of one of the
acids [PA], as defined above) with ammonia or primary or secondary amines, the unsub-



--16- stituted or nono- or di-substituted acid addition salts, respectively,
of the corresponding am di nes according to fornula | are obtai ned. Cyano
conpounds of formula IV can be converted, for exanple, by reaction with a
primary or secondary (di-)Ilower alkyl- anmonium salt of one of the
mentioned acids [PA] into an unsubstituted or nono- or di- substituted acid
addition salt of an amdine of fornmula |I. In the preparation of

car banoyl - substituted bases of fornula. [err] 0) as constituents of acid
addition salts with acids [PA], the group WB in a conpound of fornula IV
may be, for exanple: carboxy, halocarbonyl (for exanple -COCl) or | ower
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It is also possible to prepare the acid add|t| on salts of N-substituted
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(YZ 0), the group W; in a compound of formula IV may be, for example, cyano. Inter-
mediates of formula IV wherein W is cyano can be converted, for example, by partial
hydrolysis in the manner of a Graf-Ritter reaction, or by way of carboxylic acid ester
imide salts of the relevént acids [PA], into unsubstituted or mono- or di-substituted
carbamoyl-substituted bases of formula I as constituents of acid addition salts. The
conditions of the hydrolysis of the cyano intermediates may be so chosen that the reaction
is discontinued at the stage of the amide. Especially suitable for that purpose is hydrolysis
with one of the acids [PAL, as defined above, especially with the stronger of the acids
mentioned there having a pK, of < 5, at room temperature or with heating, for example to
the boiling temperature or up to 150°C, in the presence of a non-aqueous solvent or of a
solvent containing a stoichiometric amount of water.

Using the Graf-Ritter reaction it is also possible to prepare the acid addition salts of
N-substituted amides of formula I from nitriles of formula I'V. To that end, the nitriles are
reacted in the presence of a, preferably relatively strong (pK, of < 5), acid [PA] with
compounds that can form carbenium ions in the acidic medium, that is to say, for example,
with olefins, such as propylene, or alcohols, such as ethanol.



reacted in the presence of a, preferably relatively strong [err], acid [PA]
W t*hr conpounds that can formcarbeniumions in the acidic nmedium that is
to say, for exanple, with ol efins, such as propyl ene, or al cohols, such as
et hanol . -17- The carboxylic acid ester imdes are obtained, for
exanpl e, DBy acid-catal ysed addition of alcohols to the nitrites of formula
V. The acid addition salts of the amdes of fornula | are obtained from
the ester imdes in the manner of a Piqafr cl eavage by thernal
deconposition of the ester imde salts With acids [PA] at tenperatures
above approx- imately [err] Acid addition salts of bases of fornula I,
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of the forrimael\BIER7 and one of the nentioned acids [PA]. The reactions
I ndi cat ed under c¢) can, unless otherw se indicated, be carried out under
reaction conditions known [err] , in the absence or, enerallﬁ, in the
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pressure Orméﬂleﬁm?rle(asa? YBAS. el , where appropriate under pressure, and/or in
an inert atnosphere or “eX rrple under a nitrogen atnosphere. Process d)

The reaction of any desired acid addition salt of a base of fornula | with
an aci d t haghedeRIioAPIndicidd WdePEYcanNEnIE R othbirivise Indifatdd) Dk chiie@ JLE hiRir OUL 1 N
accordance wth the, custonary
reaction condmons known per se, in the absence or, generally, in the presence of solvents
or diluents, preferably those that are inert towards the reagents used and dissolve those
reagents, in the absence or presence of catalysts, condensation agents or neutralising
agents, depending on the type of reaction and/or reactants, at reduced, normal or elevated
temperature, for example in a temperature range of from approximately -70°C to approx-
imately 190°C, preferably from approximately -20°C to approximately 150°C, for
example at room temperature or at the boiling point of the solvent used in the reaction
mixture concerned, under atmospheric pressure or in a closed vessel, where appropriate

under pressure, and/or in an inert atmosphere, for example under a nitrogen atmosphere.

Process d

The reaction of any desired acid addition salt of a base of formula I with an acid that does
not fall within the definition of [PA] is carried out in accordance with the customary
methods for converting salts.

Acids that do not fall within the definition of [PA] include all other protic acids, for
example organic acids that do not fall within the definition of [PA], such as formic acid,
acetic acid and methylsulfonic acid, or inorganic acids, such as sulfuric acid, hydrohalic
acids, such as HF, HC, HBr or HI, also hydrazoic acid or phosphoric acid. The salts of
hydrohalic acids are especially preferred. |



~ methods for converting salts. Acids that do not fall within the definition
of *«[PA] include all other protic acids, for exanple organic acids that do
not fall within the definition of [PA], such as formc acid, acetic acid
‘and met hyl sul fonic acid, or inorganic acids, such as sulfuric acid,
hydrohal i c acids, such as HF, HCl, HBr or HI, also hydrazoic acid or
phosphoric acid. The salts of hydrohalic acids are especially preferred.
-18- The reaction of such salts of acidg_that do not fall within the
definition of [PA] to formthe acid addition salt of an acid [PA] is
carried out, for exanple, in solvents, especially in organic solvents, nore
especially in polar organic solvents, nost especially in esters, for

le | | k; | -1 | K . ti, ' t hyl ter,
P s i soackiamo¥ suat saithpE i macd ot il weRindhe dstoviisnpriEAl 1 i B8 ©"
di mﬁt hy: foranﬁ!rut ; ddgomsalr:@:faﬁhauls{mv] iiycaeﬁéﬂmitefohykaplwh mezlne,ldsﬁemw mucr:]h as
met hano e ano ene 0 ero ar a as
Thenal'e, " ¢ SrEERSsyES IGE Bsreiafifin BhiaBhkbic Sonverls, st epR AU Bued
presence ofexamplerlpwer dkm@bﬂw&rralkyiestatssmhes wemcdremyTlceter,eranMm ﬁon
o erory oy, YARoRINANAL IR akDidvia Skaidiad BlleRformah “?Z*éﬁﬁgi'e'syof

preferred e'reaction can e car

out
formul a | \#§obalsafas ersareplarlwérowdpwe&ﬂme@ sugly a%@ﬁé'mlp ethanclcethylene glycel
used as stajg lywrdrvér%yladlcoh@ts, @th%%%h@ﬁolé %rrﬁ;thﬁ\ple ;yuehbl aﬂnadimémtyhat does

t fall t t ef t b |
Qohyd?oxywﬁaﬁ' “ldeuﬁﬁh%%ﬂsg#eéﬂ?warsrn%wrdawfw%ﬁy e Sbeeed B Fater e P ©

agueous solreddtion in alcohs,suels esithe last-neentiomakhydfoxydoeegakamessislespaeiallysuch as
defi ned unS) g% into the free base; the subsequent conversion of the free
base is carried dut, for exanple, as described under Process a). The
compounds of formula I and the acids [PA] are used in the mentioned

react | ans, hestdi@Aloen b BE chiel @by b al BF IR thilof mitgFLuhiRnatgcos.  The
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KOH, in aqueous solution in the presence or absence of an organic solvent, such as
defined under a), into the free base; the subsequent conversion of the free base is carried
out, for example, as described under Process a).

The compounds of formula I and the acids [PA] are used in the mentioned reactions in
suitable molar ratios, or the acid [PA] is used in excess. The individual components are
used preferably in the molar ratio corresponding to the ratio of the molarity of the base of
formula I and the acid [PA] in the acid addition salts according to the invention.

The reaction is carried out at temperatures from the freezing point to the boiling point of
the solutions concerned, preferably at from 0 to 50°C, especially from 20 to 40°C, for
example at room temperature, in the presence or absence of a protective gas, such as
nitrogen or argon.

The resulting salts precipitate, for example, spontaneously, in some cases only after
cooling, or they are precipitated by the addition of solvents, especially non-polar solvents,
for example ethers, such as diethyl ether, or water and/or are obtained by partial or
complete concentration by evaporation.



~the solutions concerned, preferably at fromO to [err] especially from 20
tofeéerr] for exanple at roomtenperature, in the presence or absence of a
protective gas, such as nitrogen or argon. The resulting salts precipitate,
for exanple, spontaneously, in sonme cases only after cooling, or they are
precipitated by the addition of solvents, especially non-polar. solvents,
for exanple ethers, such as diethyl ether, or water and/or are obtained by
partial or conplete concentration by Qy@ppration. -19- Additional
process neasures Acid addition salts of "a base of formula | with an acid

[ PA] can be converted into acid addition salts of other bases of fornula I

and/ or of oAaﬁﬁogﬁi%gkgﬁk%gugsocesses known [err] se being used. That can
be effected, TOr exa 3 onverting the acid [PA], the base of formula
| or both conponents of the acid addition salt. For exanple, the acid
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free base, for exanple by reacting the acid addition salt, used as starting
material, of the base of formula | wth a base, espec- ially a hydroxy

base, such TFkatgan be pEedted, forrexampls, by genvextingthe asid rthecpse of foramplebers

sol ution i npgth@oMpERNACST tRE aci@afdiRbm Ay, absence of an organic solvent, as
defined under a),.and by subsequent conversion of the free base in

accordance with Process a) into a different acid addition salt of fornula
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ammoni um salhe afiddditien salsiused pygtarting Mmaigrinbpfithe base of Formula) with a base, espec-
ially a hydroxy base, such as an alkali hydroxide, for example NaOH or KOH, in aqueous
solution in the presence or, preferably, absence of an organic solvent, as defined under a),
and by subsequent conversion of the free base in accordance with Process a) into a
different acid addition salt of formula I, also by dialysis, by means of ion exchangers or by

gel chromatography.

Also the base of formula I within an acid addition salt comprising a base of formula I and
an acid [PA] can be converted into a different base according to formula L.

For example, the bases of formula I wherein X is a radical -C(=S)-NH, can be converted
by S-alkylation, for example with tri-lower alkyloxonium tetrafluoroborate, and
subsequent reaction with an ammonium salt from the acid [PA}, contained in the original
acid addition salt, and ammonia itself or an amine of the formula NHR4R; into other bases
of formula I wherein X is a radical -C(=NH)-NR4R,, the acid component in the resulting
acid addition salts being the same as before.

A base of formula I within acid addition salts with an acid [PA] wherein X is a radical of
the formula -C(=NH)-NH-OH can be converted by reaction in the presence of a base, such
as triethylamine, and an oxidisable reagent, such as iron pentacarbonyl, in an organic
solvent, such as tetrahydrofuran, at elevated temperatures, preferably the boiling point of
the reaction mixture, and subsequent reaction of the resulting product with the same acid
[PA] into acid addition salts of a base of formula I wherein X is the radical -C(=NH)-NH,,
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acid addition salt, and ammonia itself or an amne of the fornmula [err]

i ntd ‘ot her bases of fornmula | wherein Xis a radical [err] the acid
conponent in the resulting acid addition salts being the same as before. A
base of fornmula | within acid addition salts with an acid [PA] wherein X is
a radical of the formula -C(=NH)-NH OH can be converted by reaction in the
presence of a base, such as triethylam ne, and an oxi di sabl e reagent, such
as iron pentacarbonyl, in an organic sojgyent, such as tetrahydrofuran, at
el evated tenperatures, preferably the boiling point of the reaction

m xture, and subsequent reaction of the resulting product with the sane

acid [ PA] |[rltqu%mgdm@ﬁﬁi denthsiebpett @ thés saft. formula | wherein X is the
radical [err], %CPA bei ng unchanged with respect to the starting

salt. Isomeric m xt ur es obtai nabl e according to the invention can be
separ at ed | Bomerianietares pbrtinabledochrding © thdinvemnibngad balsepase irsa maaner
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t he begi nning as being espeC|aIIy valuable The invention relates also to
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under the reaction conditions or is used in the formof a derivative, for
exanple a salt, thereof. Pharnaceutical conpositions: The present invention

rel ates al sbhe igveniionraletesialsodp thasefermistaf dhesproeess it whishiagempouad obtainable
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base of fornula I wth an _acid [ PA]. Oorrp03|t|onsr%r enteral, es eC|aIIy
oral, and pHPESSEsleRs ag FAMiGdQut.ariin whigha stariag mafaripl j5fermed wnder thegeaction

conposi t i oncondivvns oS usk®irptht foren oNPderiliadng, ford examply a sdly, fegdof. abl y,
together with at | east one pharmaceutically acceptable carrier. The dose of

the active ingredient depends on the disorder to be treated and on the
Pharmaceutical compositions:

The present invention relates also to pharmaceutical compositions that comprise as active
ingredient one of the pharmacologically active acid addition salts of a base of formula I
with an acid [PA]. Compositions for enteral, especially oral, and parenteral administration
are especially preferred. The compositions comprise the active ingredient alone or, prefer-
ably, together with at least one pharmaceutically acceptable carrier. The dose of the active
ingredient depends on the disorder to be treated and on the

species and its age, weight and individual condition, and also on the method of adminis-
tration.

The pharmaceutical compositions comprise from approximately 0.1 % to approximately
95 % active ingredient, single dosage forms of administration comprising preferably from
approximately 1 % to approximately 90 % and non-single dosage forms of administration
comprising preferably from approximately 0.1 % to approximately 20 % active ingredient.
Unit dose forms, such as dragées, tablets or capsules, comprise from approximately 1 mg
to approximately S00 mg of the active ingredient.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example by means of conventional mixing, granulating, confectioning,



species and its age, weight and individual condition, and also on the
met*hod of adm nis- tration. The pharnaceutical conpositions conprise from
approximately 0.1 %to approximtely 95 % active ingredient, single dosage
forms of adm nistration conprising preferably fromapproximately 1 %to
approximately 90 % and non-singl e dosage forns of adm nistration conprising
preferably fromapproximtely 0.1 %to approximately 20 % acti ve i ngredi ent
Unit dose forms, such as dragees, tablejp.or capsules, conprise from
approximately 1 ng to approximately 500 ng of the active ingredient. The
pharmaceutical conpositions of the present invention are prepared in a
manner kn 0\/\01s£<ﬂvm}; or i)@phmsmgmrecdssesmam le; pm&m&l cdmposmns for oral
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m xture or granu necessary a e “ad urt her
exci pi ents, ltaﬁéﬁ@fm‘ tabl ets or dragee cores. Suitable carriers are
especially fillers, such as sugars, for exanple |actose, saccharose,

manni t ol or .sorbi toI cellulq eparations and/ or cal gi um phos hat es, for
exanp o tr1 Suate s aewvecialy BUES; ich s Mesth torgaCaliadOse e tipior o
such as st amhmxolotwrbﬁnhnﬂltﬂosequq;amﬁmﬁtand/of calciam phospliatess forexample
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in suitable
ethylene glycol, or derivatives thereof.

Dragée cores may be provided with suitable enteric or non-enteric coatings, there being
used, inter alia, concentrated sugar solutions that may contain gum arabic, talc, polyvinyl-
pyrrolidone, polyethylene glycol and/or titanium dioxide, coating solutions in suitable
organic solvents or solvent mixtures or, for the preparation of enteric coatings, solutions of
suitable cellulose preparations, such as acetylcellulose phthalate or hydroxypropylmethyl-
cellulose phthalate. Colourings or pigments may be added to the tablets or dragée
coatings, for example for identification purposes or to indicate different doses of active
ingredient.

Orally administrable pharmaceutical compositions are also dry-filled capsules consisting
of gelatin, and also soft sealed capsules consisting of gelatin and a plasticiser, such as
glycerol or sorbitol. The dry-filled capsules may contain the active ingredient in the form
of granules, for example in admixture with fillers, such as corn starch, binders and/or
glidants, such as talc or magnesium stearate, and optionally stabilisers. In soft capsules,
the active ingredient is preferably dissolved or suspended in suitable liquid excipients,
such as fatty oils, paraffin oil or liquid polyethylene glycols, to which stabilisers may also
be added.



organi c solvents or solvent mxtures or, for the preparation of enteric
codtings, solutions of suitable cellul ose preparations, such as
acetyl cel l ul ose phthal ate or hydroxypropyl nethyl - cellul ose phthal ate.

Col ourings or pignents my be added to the tablets or dragee coatings, for
exanple for identification purposes or to indicate different doses of
active ingredient. Orally adm nistrabl e pharmaceutical conpositions are
also dry-filled capsul es consisting of.mel atin, and al so soft seal ed
capsul es consisting of gelatin and a plasticiser, such as glycerol or
sorbitol. The dry-filled capsules may contain the active ingredient in the
form of gr drthesoraf formeXd atininistratiad nire; forrexamiple) syrupd grepared inndusgnaapr n
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concentration o roxi.magtely fromO0.1 %to 10 % preferably approxi mately
1 %or in ﬂqqﬁﬁtﬁf&éﬁﬁg‘gﬁt@g\s’ron that, for exanple, on neasuring off 5 or

10 M, gives a suitable individual dose. Al so suitable are, for exanple,
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methylcellulose, sorbitol and/or dextran and optionally stabilisers. The active ingredient,
optionally together with excipients, may also be in the form of a lyophilisate and may be
dissolved before parenteral administration by the addition of suitable solvents. An isotonic
solution for infusion can be prepared especially by the addition of suitable salts, such as
NaCl, buffers, such as phosphate buffers, for example with sodium as counter-ion, and/or
sugar alcohols, such as mannitol, it being optionally possible for others of the mentioned

excipients also to be present.

Solutions, as used, for example, for parenteral administration, may also be used in the
form of infusion solutions.

The invention relates also to a method of treating the above-mentioned diseased states,
caused especially by a lack of S-adenosylmethionine decarboxylase-inhibition, which
respond to treatment with an inhibitor of S-adenosylmethionine decarboxylase. The acid
addition salts of the present invention may be administered prophylactically or thera-
peutically, especially in amounts that are suitable for inhibiting S-adenosylmethionine
decarboxylase, and they are used preferably in the form of pharmaceutical compositions.
In the case of a body weight of approximately 70 kg, a daily dose, especially one that is
effective against the mentioned diseases, of from approximately 1 mg to approximately
1000 mg, preferably approximately from 25 to 100 mg in the case of oral administration or



optionally together with excipients, may also be in the formof a

| yophi |l i sate and may be di ssol ved before parenteral adm nistration by the
addition of suitable solvents. An isotonic solution for infusion can be
prepared especially by the addition of suitable salts, such as Nad,
buffers, such as phosphate buffers, for exanple with sodiumas counter-ion,
and/ or sugar al cohols, such as mannitol, it being optionally possible for
others of the nentioned excipients alsggo be present. Solutions, as used
for exanple, for parenteral administration, may al so be used in the form of
I nfusion solutions. The invention relates also to a nmethod of treating the
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S- adenosyl mreIt ig%?ﬁ?g@gg@gﬁ%w ase, and they are used preferably in the

form of pharmaceutical conpositions. In the case of a body wei ght of
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phar maceuti cal, conposition that 1s suitabfe for admnis- trationto a
manmmal , forC@Whple a human, for the prevention or treatnent of a disease
that responds to treatnment with an inhibitor of S-adenosyl nethionine

decar boxyl a§e .especial Ly a tunour disease or a protozoa infection, which
corrpositiorr—'@@%i&%%%ﬁlamunt of an acid addition salt of fornula I, or
tautoners thereof, that is effective in the inhibition of
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carrier. . .
se or are commercially available.

The starting compounds of formula I are prepared in accordance with processes known per
se, for example as follows:

(1) a compound of formula II as defined under Process a) is condensed with an amine of
formula III as defined under Process a), or

(ii) in a compound of formula IV as defined under Process c), the radical W, is converted
into the group X,

and, if desired, a resulting compound of formula I is converted into a different compound
of formula I, and/or, if desired, a resulting salt is converted into the free compound or into
a different salt, and/or, if desired, a resulting free compound of formula I having salt-
forming properties is converted into a salt.

In the following more detailed description of Processes i)-ii), each of the symbols A, X, Y,
Z, R;-Rg and [PA] occurring in formulae is as defined for acid addition salts of bases of
formula I with acids [PA], unless otherwise indicated.



Starting Conpounds: The protic acids [PA] are known, can be prepared in
accordance with processes known [err] se or are comercially avail able. The
starting conmpounds of fornmula | are prepared in accordance with processes
known per [err] for exanple as follows: (i) a compound of fornula Il as
defined under Process a) is condensed with an amne of fornula Il as
defined under Process a), or (ii) in a conpound of formula |V as defined
under Process c), the radical WB is coqéfrted into the group X, and, if
desired, a resulting conpound of formil is converted into a dlfferent
conmpound of forrmula I, and/or, if desired, a resulting salt is converted
into the1ﬁ§ﬁk&8 ound or into a different salt, and/or, if desired, a
resul ting Pree—cgﬁbound of formula | having salt- formng properties is
converted into a salt. In the follow ng nore detail ed description of

Processes iyydré inay %@%&Bnéd“& foreisHaly odified'or p?ote&t@d éalrbéﬁ}d dW ,RpUrring

in formul ae 1 s fined for aci ition salts es ul a |
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may be nentmﬂﬂo:ﬁ@thilﬁﬁﬂf-c%ﬂkﬂundmﬂid‘mmlor protected carbonyl [err] for
exanpl e: di-I|ower al koxynet [err] dihal onethyl, di-Iower

al kyl thi onethyl or [err] The group [err] in the corrpounds of formula Il is
pref er abl y The groep C3¥ {Wyin the eempentusrof formitielldoputaralily irothe fomu of fee

accordi ng t&r@g’gess a) is carried out under the conditions known per se
for the for n of hydrazones. It is preferably catalysed by an acid. In
conpounds of formula Il, suitable protected carbonyl groups [err] are those

that pass oymcdna&&aﬁémaee&bw}mh@dﬂﬁm&&@ aPR%QxHeU%ﬁEunﬁfer tHeeonaidagsat i on
reaction. For the preparation off; ounds _of f % cfe'”é@fn] S
am no, 11 ioayRe se fir the farmatioh e 51 1o reesably Satalsod Y ad acids

compounds of formula II, suitable protected carbonyl groups CW;W, are those that pass
over into free carbonyl under the conditions of the condensation reaction.

For the preparation of compounds of formula I wherein R is amino, it is expedient to use
the compound of formula I1 in excess.

The intermediates of formula I wherein Y in the radical X is. NH are obtained, for
example, by first converting a compound of formula V

CN

/ V)
/C :
Wi \Nz

into the corresponding thiocarboxamide [-C(=S)-NH,] by treatment with hydrogen sulfide.
The thiocarboxamide can also be obtained by other methods starting from the analogous
carboxamide [-C(=0)-NH,], for example by reaction with Lawesson’s reagent [2,4-bis(4-
methoxyphenyl)-2,4-dithioxo-1,3,2,4-dithiadiphosphetane]. The thiocarboxamides are
S-alkylated, for example, with lower alkyl iodide or tri-lower alkyloxonium tetrafluoro-
borate, and thus converted into imino-lower alkylthiol ester hydroiodides [-C(=NH)S-
alkyl - HIJ or tetrafluoroborates, respectively, which can be readily converted into the
desired carboximidamides of formula I by reaction with ammonia or amines of the
formula NHR¢R4, respectively, [see S. Patai (Ed.), The Chemistry of Amidines and



The internmediates of fornula | wherein Y in the radical Xis NH are

obt*ai ned, for exanple, by first converting a conpound of fornmula V CN [err]
into the correspondi ng thiocarboxam de [err] by treatnent wi th hydrogen

sul fide. The thiocarboxam de can al so be obtained by other nethods starting
fromthe anal ogous carboxam de [err] for exanple by reaction with
Lawesson's reagent [ 2, 4-bis(4-

nmet hoxyphenyl) - 2, 4-di t hi oxo- 1, 3, 2, 4- di 13y adi phosphet ane] . The

t hi ocar boxam des are S-al kylated, for exanple, with | ower al kyl iodide or
tri-lower alkyloxoniumtetrafluoro- borate, and thus converted into

I m no- | ower Ingikikees, tWiley, Intes eldy mg@hozemm.-CFNH) S- alcyl HI] or

tetrafl uoroborates, respectively, ich can be readily converted into the
desi red car boxi mdam des of formula | by reaction with amonia or am nes of
t he formul aTMiRﬁE&amneeb&etanbekqmldbseéfoﬁnuladl from( thel cyanodompGords oft ry of
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The starting compounds of formula V are known per se or are prepared analogously to the
known compounds.

The compounds of formula V can be prepared, for example, by intramolecular
Friedel-Crafts acylation of «-phenyl-lower alkanoic acids of formula VI,

Il
~< O VD
Ry RS OH

wherein W is cyano or a cyano precursor, or acid derivatives thereof, for example acid
chlorides or acid anhydrides. There may be used as catalysts in the case of free acids, for
example, polyphosphoric acid, and, in the case of acid chlorides or acid anhydrides, for
example AICl;.

In that reaction it is preferable to use compounds of formula VI wherein W, is not cyano
but a precursor of cyano, for example halogen, especially bromine, or protected amino, for
example acetylamino. After the cyclisation step, the cyano precursors can be converted
into cyano in 2 manner known per se, for example: bromine can be converted by reaction



Friedel -Crafts acylation of [err]-phenyl-Iower al kanoic acids of fornula
VI,ferr] O wherein WI is cyano or a cyano precursor, or acid derivatives

t hereof, for exanple acid chlorides or acid anhydrides. There may be used
as catalysts in the case of free acids, for exanple, polyphosphoric acid,
and, in the case of acid chlorides or acid anhydrides, for exanple [err] In
that reaction it is preferable to use conpounds of formula VI wherein W is
not cyano but a precursor of cyano, foarpgxanple hal ogen, especially

brom ne, or protected am no, for exanple acetylam no. After the cyclisation
step, the cyano precursors can be converted into cyano in a manner known
[err], for withoppper(lbcyanidecorcaetyi@ninorcar be ecnveyted bpcémoval of the ac@&§l-- with
copper (1) c ' gl : r.emoval of the
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cyani de. Conmpounds of fornula V wherein the group CMW2 is carbonyl can

al so be pr GHRTPV | | &W | J'becﬁl? )
trioxide [:??l?sﬁng%gs fle .corrg‘gy&%g%_%%hhgjx{:\g%son !)?T%\(I)mugnds 0 p %g?’%{a
VIl [err] viemple, bmpx}dguegéﬁbemge &9‘&%‘%@%‘?@6 e{Cres framdheaeeks- |f a
cyano precupeming fonca@bbnyl bormpow@siof farfauevonverted, after conpletion of
oxi dation, 1nto cyano, for exanple as indicated above. Another possible

nmet hod of preparing the w)npounds of formula V wherein the group [err] is
carbonyl is to start from*conpounds of fornula Il wherein X is hydrogen and
to introduce the cyano _gr® for exanple, by a reaction sequence anal ogous
.to US Patent 3 956 363 2-TP, which conprises nitration, reduction of
the nitro group t o P jateon and reactigpg th copper (1) cyanide
(Sandmeyer reaction). e _preadti on of am no-guani di nes, -ureas and
-thioureas of formula IIT"is Qwn  [err] Am no(thio)ureas [err]

sem (thio)carbazides] are pré’bar@d, for exanple, in a manner

wherein W, is cyano or a cyano precursor as defined above. If a cyano precursor is used, it
is again to be converted, after completion of oxidation, into cyano, for example as
indicated above.

Another possible method of preparing the compounds of formula V wherein the group
CW, W, is carbonyl is to start from compounds of formula II wherein X is hydrogen and
to introduce the cyano group, for example, by a reaction sequence analogous to US Patent
3 956 363, Example 10, which comprises nitration, reduction of the nitro group to amino,
diazotisation and reaction with copper(I) cyanide (Sandmeyer reaction).

The preparation of amino-guanidines, -ureas and -thioureas of formula III is known per se.
Amino(thio)ureas [£ semi(thio)carbazides] are prepared, for example, in a manner
analogous to corresponding simple (thio)ureas, there being used, for example, instead of
amines, the corresponding hydrazines of the formula H,N-NHR,, which are reacted, for
example, with an isocyanate of the formula R,N=C=0 or R{N=C=0, an isothiocyanate of
the formula R;N=C=S or R{N=C=8S, a carbamoyl chloride of the formula R,RsN-COCI or
a thiocarbamoyl chloride of the formula R ,RsN-CSCl. Also possible is, for example, the
reaction of a hydrazine of the formula H,N-NHR; with an acyl isothiocyanate, for
example acetyl isothiocyanate, and subsequent acidic hydrolysis.

Aminoguanidines of formula III wherein Z is NRg and R3, R4, Rs and Ry are as defined
under formula I are known per se and can be prepared, for example, from corresponding
aminothioureas of formula III by converting the latter by alkylation, for example with an



anal ogous to corresponding sinple (thio)ureas, there being used, for
exanpl e, instead of am nes, the correspondi ng hydrazines of the formula
H2N- NHR3, which are reacted, for exanple, with an isocyanate of the formula
[err], an isothiocyanate of the fornula [err], a carbanoyl chloride of the
formula [err] or a thiocarbanoyl chloride of the fornula [err]. Al so
possible is, for exanple, the reaction of a hydrazine of the fornula
H2N-NHR3 with an acyl isothiocyanate, fg§_exanple acetyl isothiocyanate,

and subsequent acidic hydrolysis. Am noguani dines of fornmula Il wherein Z
is [err] and [err] are as defined under formula | are known [err] and can
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exanple, fr ctionally nodified carboxy, especially hal ocarbonyl,
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i m no-| ower tblsxbbhyldr teistabamé@dl exanple [err] . HI, respectively, or
cyano. By reacting an i mno-lower alkyl ester of forrrula IV (in the form of

a salt) with ammonia or primry or secondYé am nes, the unsubstituted or
mono- or di Imﬂbsr&namm of mimidinesof foempladl (Yo NRg), alie gmnwﬁnlamwbdaf ned.
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unsubsti t ut ed(=0NHYIDO9H; OHcilorseéa-Nm amq'e tﬁ'fel)f Qféﬁﬁiné . In the
preparation of car barmyl conpounds of ot mul a [err] group WB in a

compound of formula IV may be, for exanple: car boxy, hal ocar bonyl (for
exanpl e By reacting an imino-lower alkyl ester of formula IV (in the form of a salt) with ammonia

or primary or secondary amines, the unsubstituted or mono- or di-substituted amidines,
respectively, of formula I are obtained. Cyano compounds of formula IV can be converted,
for example, by reaction with an alkali metal amide, for example KNH,, or by reaction
with a primary or secondary (di-)lower alkylammonium halide, for example

EBi‘"“:sCH:a cl e, into an unsubstituted or mono- or di-substituted amidine of formula L

In the preparation of carbamoyl compounds of formula I (YZ O), the group W3 in a
compound of formula IV may be, for example: carboxy, halocarbonyl (for example
-COCl), lower alkoxycarbonyl or cyano. The formation of unsubstituted or mono- or di-
substituted carbamoyl compounds of formula I from corresponding intermediates of
formula IV, wherein W} is carboxy, halocarbonyl or lower alkoxycarbonyl, by reaction
with ammonia or primary or secondary amines, respectively, is known per se. Inter-
mediates of formula IV wherein W is cyano can be converted, for example, by partial
hydrolysis, in the manner of a Graf-Ritter reaction, or by way of carboxylic acid ester
imide salts, into unsubstituted or mono- or di-substituted carbamoyl compounds of
formula I. In the hydrolysis of the cyano intermediates, the conditions may be so chosen
that the reaction is discontinued at the amide stage. Suitable for that purpose is especially .
hydrolysis with acids, for example with 80 % sulfuric acid (with heating), polyphosphoric
acid (at 110-150°C), hydrobromic acid/glacial acetic acid (at room temperature, in the
presence of formic acid or without further solvent) or HCI gas in ethereal solution



-COCl)', “l over al koxycar bonyl or cyano. The formati on of unsubstituted or
noro- or di- substituted carbanpoyl conpounds of formula | from
correspondi ng internedi ates of fornula IV, wherein WB i s carboxy,

hal ocar bonyl or |ower al koxycarbonyl, by reaction with anmonia or prinmary
or secondary am nes, respectively, is known [err]. Inter- nediates of
formula IV wherein WB is cyano can be converted, for exanple, by partial
hydrol ysis, in the manner of a Graf-Ri:ti r reaction, or by way of
carboxylic acid ester imde salts, into unsubstituted or nono- or
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a compound of formula V with a compound of formula III in accordance with Process ii).

The other compounds of formula IV wherein W3 is free carboxy or carboxy functionally
modified in another manner can be prepared from compounds of formula IV wherein W3
is cyano in a manner known per se or as described above.

Compounds of formula I wherein X is a radical -C(=NH)-NR¢R can also be obtained by
reacting compounds of formula IV wherein W3 is a radical -C(=S)-NH,, with S-alkylation,
for example with tri-lower alkyloxonium tetrafluoroborate, and by subsequent reaction
with ammonia or an amine of the formula NHRgR; or a corresponding ammonium salt, for
example the chloride.

Compounds of formula I can be converted into different compounds of formula L.

For example, compounds of formula I wherein X is a radical -C(=S)-NH, can be
converted by S-alkylation, for example with tri-lower alkyloxonium tetrafluoroborate, and
subsequent reaction with ammonia or an amine of the formula NHR¢R, or especially with
a corresponding ammonium salt thereof, into compounds of formula I wherein X is a
radical -C(=NH)-NR¢R+.

Compounds of formula I wherein X is an N-hydroxyamidino radical -C(=NRg)-NHOH



I's cyano”in a manner known [err] or as described above. Conpounds of
forrmula | wherein Xis aradical [err] can al so be obtained by reacting
_conpounds of fornmula IV wherein WB is a radical -C(=S)-NH2, with

S-al kylation, for exanple with tri-Iower al kyl oxoniumtetrafl uoroborate,
and by subsequent reaction with ammonia or an am ne of the fornmula NHR6R7
or a correspondi ng ammonium salt, for exanple the chloride. Conpounds of
formula | can be converted into differepd-conpounds of formula I. For
exanpl e, conpounds of fornmula I wherein X is a radical -C(=S)-NH2 can be
converted by S-alkylation, for exanple with tri-lower alkyl oxonium
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[PA]. The acid addition salts of bases of fornmula I, especially those with

protic acids other than [PA], can also be converted into the free
conpounds. Theacid additien edltsexf bases of formutahespecialy thosawdthsprovc agidootherthan ee

base, for el 3o bERTVERL fito HBGredopBhinds. TRERAN BE eftcied, for example,
by conversion into the free base, for example by reaction of the salt of a compound of
formula I used as starting material with a hydroxy base, such as an alkali metal hydroxide,
for example NaOH or KOH, in aqueous solution in the presence or, preferably, absence of
an organic solvent, as defined under a), also by dialysis, using ion exchangers or by gel
chromatography.

The preparation of starting compounds of formulae IT, [T and IV is carried out as indicated
in the more detailed description of Processes i) and ii).

Owing to the close relationship between the compounds of formulae I, II, IT, IV and also
V, VI and VII in free form and, insofar as the mentioned compounds contain salt-forming
groups, in the form of salts, hereinbefore and hereinafter the free compounds and their
salts are also to be understood as being the corresponding salts, for example acid addition
salts or also salts with bases, and the free compounds, respectively, where appropriate and
where the context so allows.

The preparation of salts, for example of the compounds of formulae II, I and IV having
salt-forming groups, is carried out analogously to the preparation of salts of the bases of
formula I (Process a)).



formuf& 1 used as starting material with a hydroxy base, such as an al kal
nmetal hydroxi de, for exanple NaOH or KOH, in aqueous solution in the
presence or, preferably, absence of an organic solvent, as defined under
a), also by dialysis, using ion exchangers or by gel chromatography. The
preparation of starting conmpounds of fornulae II, 11l and IV is carried out
as indicated in the nore detail ed description of Processes i) and ii).
Oning to the close relationship betweed0the conpounds of fornmulae I, |1,
11, 1V and also V, VI and VIl in free formand, insofar as the nentioned
conpounds contain salt-formng groups, in the formof salts, hereinbefore
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preferably from approximately -20°C to approximately 150°C, for example at room
temperature or at the boiling point of the solvent used in the reaction mixture concerned,
under atmospheric pressure or in a closed vessel, where appropriate under pressure, and/or

in an inert atmosphere, for example under a nitrogen atmosphere.

The preparation of some starting compounds of formula I is desctibed below for purely
illustrative purposes. Temperatures are given in degrees Celsius. The following abbrev-
iations are used: abs. = absolute (anhydrous); D,0 = deuterised water; DMF = N,N-di-

methylformamide; DMSO-dg = perdeuterised dimethyl sulfoxide; ether = diethyl ether;
ethyl acetate = acetic acid ethyl ester; IR = infrared spectroscopy; m.p. = melting point;
THF = tetrahydrofuran; MS (FAB) = mass spectrum ("Fast Atom Bombardment").

1) Starﬁng Compound A:

4-Amino-1-indanone-2’-amidinohydrazone dihiydrochloride

A solution of 3.8 g (27.9 mmol) of aminoguanidine hydrogen carbonate in 200 ml of water
and 14.7 ml of 2N hydrochloric acid is heated to 60° and, with stirring, a solution of 5.85 g
(27.8 mmol) of 4-amidino-1-indanone hydrochloride in 200 ml of methanol is added over
the course of 30 min. The reaction mixture is boiled under reflux for 24 h and, after
cooling, is concentrated to dryness by evaporation. The residue is suspended in 50 ml of
ethanol, filtered, washed with ethanol and ether and dried to yield the title compound
which contains 1 mol of water of crystallisation, m.p. >330° MS(FAB): M+H)*=231;



¥ LI
preferably from approxi mately [err] to approximately [err] for exanple at
roomtenperature or at the boiling point of the solvent used in the
reaction m xture concerned, under atnospheric pressure or in a closed
vessel, where appropriate under pressure, and/or in an inert atnosphere,
for exanple under a nitrogen atnosphere. The preparation of sone starting

conmpounds of formula | is described below for purely illustrative purposes.
Tenperatures -are given in degrees Celsiuys. The follow ng abbrev- iations
are used: abs. = absolute (anhydrous);'? fr] = deuterised water; DVF =

N, N-di - met hyl f ormam de; DVMSO d6 = perdeuterised di nethyl sul foxide; ether
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spectrum (" Fast Atom Bonbardnment”). 1) Startng Conpound A
4- Am no- 1-1i e di hydrochloride A solution of 3.8 g
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(27.9 muol ) of "am nog rogen carbonate in 200 nml of water and
14.7 mM of 2N hydrochloric acid is heated to [err] and, with stirring, a
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h at that sane tenperature er cooling, the reaction mxture is

concentrated to dryness by evaporation and 300 ml of water are added to the
resi due. Thé)yeAhidinp+leitidaionethiydtochloyideal | i ses out is filtered off with
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under argon to a solution of 9.8 g (51.3 mmol) of 4-thiocarbamoyl-1-indanone in 500 ml
of abs. methylene chloride. After 16 h, a mixture of 4.2 g of potassium carbonate and
4.2 ml of water is added to the reaction solution. The reaction mixture is then stirred
briefly and filtered and the filtrate is washed with water. The organic phase is dried over
magnesium sulfate, filtered and concentrated by evaporation. The resulting crude
ethylthioimino ether is dissolved in 160 ml of abs. ethanol; 3.3 g (60 mmol) of ammonium
chloride are added and the reaction mixture is heated under reflux for 20 h. After cooling,
it is concentrated to dryness by evaporation and the title compound is purified by
chromatography on 1000 ml of Amberlite® ER-180 resin (water as eluant) and recrystal-
lised from ethanol/ether, m.p. 215-218° (decomposition).

2) Starting Compound B:

4-Amidino-1-indanone-2'-(N-hydroxyamidino)-hydrazone dihydrochloride

A solution of 394 mg (1.5 mmol) of 1-amino-3-hydroxyguanidine-4-toluenesulfonate in

6 ml of water and 0.75 ml (1.5 mmol) of 2N hydrochloric acid is added to a solution of
316 mg (1.5 mmol) of 4-amidino-1-indanone hydrochloride (see precursor 1 b) under
Starting Compound A) in 7 ml of methanol and the reaction mixture is heated for 2 h
under reflux and stirred for 16 h at room temperature. It is then concentrated by evapor-
ation and the residue is purified by chromatography (Pharmacia column SR-28-100) on
silica gel OPTI-UP C,,® (water as eluant, 5 mi-fractions, rate of flow 27.5 mU/h). The
contents of fractions 58-78 are combined and concentrated by evaporation and the residue



yield the title compound, mp. [err] (deconposition). (b)

4- Arii di no- 1 -1 ndanone hydrochloride 10.8 g (54 mol) of triethyl oxoni um
tetrafl uoroborate are added at roomtenperature and under argon to a
solution of 9.8 g (51.3 mmol) of 4-thiocarbanoyl - 1-indanone in 500 m of
abs. nmethylene chloride. After 16 h, a m xture of 4.2 g of potassium
carbonate and 4.2 ml of water is added to the reaction solution. The
reaction mxture is then stirred briefgg and filtered and the filtrate is
washed with water. The organi c phase s“dried over magnesi um sul fate,
filtered and concentrated by evaporation. The resulting crude
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crystallised fromethanol to yield the title conpound in the form of
wax- Ilke crystals, Ms (FAB): [err] = 247; 1HNWR [err] 8.06 (d,IH); 7.73

(d, 1H); e precursprs e peparedasifollov®s (m 2H). 3) Starting Conpound C:
5- Am di no | -tetral one-2' -am di nohydrazone di hydrochl ori de

(a) 5-Cyano-1-tetralone

0.41 g (4.5 mmol) of copper(I) cyanide is added to a solution of 1.0 g (4.4 mmol) of
5-bromo-1-tetralone [J. Org. Chem. 49, 4226 (1984)] in 1.3 ml of DMF and the reaction
mixture is stirred for 6 h at 160°. 1t is then cooled to 80° and a solution of 1.6 g of iron(II)
chloride hexahydrate in 2.5 ml of water and 0.44 ml of concentrated hydrochloric acid is
added. The reaction mixture is then stirred for 45 minutes, cooled, diluted with water and
extracted with toluene. The organic phase is washed with water, dried over magnesium
sulfate, filtered and concentrated by evaporation to yield the title compound in the form of
yellow-orange crystals, IR (CH,Cl,): 2220, 1690 cm™!; 'H-NMR (CDCl,): § = 8.26
(q,1H); 7.81 (q,1H); 7.43 (t,1H); 3.21 (t,2H); 2.72 (t,2H); 2.23 (m,2H).

(b) 5-Thiocarbamoyl-1-tetralone

Analogously to the process described for Starting Compound A under 1 a), 10.6 g

(62 mmol) of 5-cyano-1-tetralone in 200 ml of pyridine and 8.6 ml of triethylamine are
treated with hydrogen sulfide and worked up to yield the title compound in the form of
yellow crystals, m.p. 200-205°.

{c) 5-Amidino-1-tetralone hydrochloride

Analogously to the process described for Starting Compound A under 1 b), 8.6 g

(42 mmol) of 5-thiocarbamoyl-1-tetralone are treated with 8.8 g (44 mmol) of triethyl-
oxonium tetrafluoroborate and 2.6 g (49 mmol) of ammonium chloride to yield the title




0.675 g (3 nmol ) of 5-am dino-I-tetralone hydrochloride is added to a
soltution of 0.41 g (3 mmol) of am noguani di ne hydrogen carbonate in 31.5 ni
of 0.1N hydrochloric acid and the batch is heated for 72 h under refl ux.
After cooling, it is concentrated to dryness by evaporation and the title
conpound is recrystallised fromnethanol/ether, mp. [err] M5 (FAB): [err]
= 245; [err] (DMSO-d6): [err] =11.3 (s, 1H); 9.5 (m4H); 8.65 (d,IH); 7.92
(m3H); 7.52 (d,IH); 7.46 (t,IH); 2.7-2.85 (m4H); 1.9 (m4H). The
precursors are prepared as follows: (a)335-Cyano-I-tetralone 0.41 g (4.5
mol ) of copper(l) cyanide is added to a solution of 1.0 g (4.4 mol) of

Che T aact GTROLRE e Codh Bt et cripals S CEAB] (s <48: ool e ro [orr)

and a solution of 1.6 g of iron(lll) chloride hexahydrate in 2.5 m of

wat er and Q .ated hydrochloric acid is added. The reaction
mxture is @?}%ﬁ%ﬁ??eg’aﬁg‘?%S m nutes, cooled, diluted with water and

extract ed vf-Ihiacarbameyl-trindagoperdi-amigdingbydrazopeshydroghloridgat er, dried over
magnesi um subé gicgg mfmdq &Y BRinBEGhnfRRC Rytrd SinSarbbha@\edB G 03h1 ST 2N Bydrbétiskid he

title conpound”in the Tormof~yel|oworange crystals, | err] 2220, 1690
[err]; [er rcid-arg addeq g a sojutiop of 1.9 g (}Gpm _Qfg-%qqopﬂbagnogﬁ Q‘E“‘i@;’%—&,‘e@?&fg
(t,2H); 3- 2a%c(eg@rﬁidh-unﬂér%St&;ﬁ]ibimdnﬁm|12|))fh€50rrﬁ1| @mnaﬁgammuséamiom lt;le f
process descrli or rii un nder .J. 0
B yano- 1.+ BIYE gy e st ity FEXPER i ARG ivis Bncshtyda & drgfiedi®R .7
treat ed wi tévaporition tmyieldl the tite eomipovndked up to yield the title conpound in
the formof yellow crystals, mp. 200-205. (c) 5-Am dino-|-tetral one

hydrochl ori de_ Anal o&ously to the process described for Starting Conmpound A
under 1 b),S)$tarting Gompepnd Esf 5-t hi ocar bamoyl -1-tetralone are treated with

8.8 g (44 naN Hdrokyamidide)-1-fadubone2!-ahiidinblpdeRehédihydrsthtorfdg (49 mol )
O e o kot chogge 1 osee SRR ik e
2 ml of a 1N sodium ethoxide solution in ethanol are added. The mixture is stirred for 1 h
and filtered. A solution of 0.26 g (1 mmol) of 4-cyano-1-indanone-2'-amidinohydrazone
hydrochioride (see below under 18 a)) in 2 ml of water is added to the filtrate, and the
reaction mixture is heated under reflux for 6 h. After cooling, it is concentrated by evapor-
ation and the title compound is crystallised from water, m.p. >250° *H-NMR
(DMSO-dg + D,0): § =8.12 (m,1H); 7.55 (m,2H); 3.22 (m,2H); 2.83 (m,2H).

6) Starting Compound F:

4-Amidino-2-methyl-1-indanone-2'-amidinohydrazone dihydrochloride

A solution of 1.0 g (5.0 mmol) of 4-amidino-2-methyl-1-indanone hydrochloride and
0.68 g (5.0 mmol) of aminoguanidine hydrogen carbonate in 10 ml of 0.5N hydrochloric
acid is stirred for 120 h at 25°. The product which crystallises out is filtered off with
suction, washed with a small amount of water and dried to yield the title compound,
m.p. >250°; MS (FAB): (M + H)* = 245; 1H-NMR (D,0): § = 7.95 (d,1H); 7.66 (d,1H);
7.48 (t,1H); 3.45 (m,2H); 2.85 (d,1H); 1.12 (d,3H).

The precursors are prepared as follows:

(a) 4-Thiocarbamoyl-2-methyl-1-indanone

Analogously to the process described for Starting Compound A under 1 a), 11.1 g

(65 mmol) of 4-cyano-2-methyl-1-indanone [see US Patent 3 956 363] in 200 ml of
pyridine and 9.7 ml of triethylamine are treated with hydrogen sulfide and worked up to
yield the title compound in the form of yellow crystals, m.p. 195-198° (decomposition);




4- Thi ocar banoyl - | -i ndanone- 2' - am di nohydrazone hydrochloride 1.36 g (10
nmol9) of am noguani di ne hydrogen carbonate and 10 m of 2N hydrochloric
acid are added to a solution of 1.9 g (10 mmol ) of

4-t hi ocar banoyl -1 -i ndanone (prepared as described under Starting Conpound
A, 1 a)) in 50 mMl of ethanol and the reaction m xture is heated under
reflux for 24 h. After cooling, it is concentrated to dryness by
evaporation to yield the title conpound. 5) Starting Conpound E:

4- (N- Hydr oxyami di no) - | -i ndanone- 2' - ani-d4mohydr azone di hydrochl oride 0.2 g
(3 nmmol ) of hydroxyl am ne hydrochloride is suspended in 1 m of abs.

et hanol odj 0 | t.h I ded.
The mxture?'r E’@l@@i‘jﬁ‘% #ngk% ‘?? 73 %)\%‘@I Pﬁﬁ 30%{]@“%%53 nmol )
of 4- cyano-(nl2ZHnd=2%ESH); 148i(siBHRhydr azone hydrochl ori de (see bel ow under
18 a)) in 2 mM of water is added to the filtrate, and the reaction m xture

I s heated under reflux for 6 h. After coolrpg It is concentrated by
evapor - at i (bhddhg g- -indanenechydsochiorideal | i sed fromwater, mp. [err]
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4- Ani di no- X5R@mgh of 4 Ttma%r@aeozl-mﬁﬂwlﬂo‘ﬁgim% arecireatad with d 10 & (Saanmpol) of

soldug i g g of rig moﬁﬁmotelmhdmﬁéraﬂsmglm g%@mﬁﬁﬂm mﬂrgomdmrmd%d %mdn ]gneg i gﬁl
an . 1 dln I. O, n.carpo 0
hydr ochl o?rtiLis %qr%pqugzigq {"’r"‘r 85“9 t"éi’[l g?“‘“ﬁ"ﬁée B”gldﬁrff&%| ch

crystallises out is filtered off vmth suction, washed with a small anount
of water a ﬁh&j%hetitle corrpound m p. [err] M5 (FAB): (M +
H) + = 245; z%ﬁerr 5(d|:2?; 7.66 (d,1H); t,1H); 3.45

(m 2H); ding-6-methoxy-d-teamloni?t-apridinohydrazone é-lwrl edde;s foI | ows:

(a) 4- Th' OC&ﬁaﬁ ly (&-StRdiny boh(?d&ﬂé‘&%eﬁ%@ﬁﬂéébﬂipbtﬁnd@Qrdfahfé‘a

geisglngeczj f ar %C@lgg s@gﬁggé]&gle&l\tﬁ%%ﬂéégi ?1%3 (g%i)iﬂ of pyridine

and 9.7 nm of tr| et hyl am ne are treated with hydrogen sul fide and worked up

to yield t n the formof yellow crystals, mp. [err]

(deconposi tk@ ért%l} éli'?g &8%%'“9 ﬂ
4-Amidino-6-methoxy-7-methyl-1-indanone-2’-amidinohydrazone dihydrochloride
Analogously to Starting Compound C, the title compound is prepared starting from 4-
bromo-6-methoxy-7-methyl-1-indanone (J. Chem. Soc. Perkin Trans. 1 1974, 1911).

9) Starting Compound I: _
4-Amidino-6,7-dimethyl-1-indanone-2'-amidinohydrazone dihydrochloride
Analogously to Starting Compound A under 1), the title compound is prepared starting
from 4-amidino-6,7-dimethyl-1-indanone hydrochloride, m.p. >240°C; MS (FAB):
M+H)® =259; 'H-NMR (D,0): 8 =7.43 (5,1H); 3.12 (m,2H); 2.75 (m,2H); 2.43 (s,3H);
2.24 (s,3H).

The precursors are prepared as follows:

(a) 4-Cvyano-6,7-dimethyl-1-indanone

A mixture of 17.8 g (74.5 mmol) of 4-bromo-6,7-dimethyl-1-indanone [J. Het. Chem. 24,
677 (1987)] and 7.3 g (82 mmol) of copper(I) cyanide in 18 ml of DMF is stirred for 6 h at
170°. The reaction mixture is then cooled to 100° and 200 ml of toluene and a solution of
31.2 g of iron(III) chloride hexahydrate in 47 ml of water and 8.2 ml of concentrated
hydrochloric acid are added in succession. The reaction mixture is stirred for 20 min at
70°, cooled and diluted with toluene and water. The organic phase is separated off, washed
with water, a semi-saturated sodium hydrogen carbonate solution and again with water,




- 34 - IHNWR (DVSO-d6): [err]= 9.61 (s,IH); 7.71 (m2H); 7.48 (mIH); 3.48
(mdH); 2.81 (m2H); 1.23 (s,3H); 1.19 (s,3H). (b) 4-Am di no-2-nethyl -

| -i ndanone hydrochl ori de Anal ogously to the process described for Starting
Conpound A under 1 b), 10.2 g (50 mml) of

4-t hi ocar banoyl - 2- et hyl - 1-i ndanone are treated with 11.0 g (55 mmol) of
triethyloxoniumtetrafluoroborate and 3.2 g (60 mmol) of ammonium chloride
to yield the title conpound in the formof pink crystals, which is further
reacted directly. 7) Starting Conpound 3G-

5- Ami di no- 6- net hoxy- 1-tetral one-2'-am di nohydrazone di hydrochl ori de

Anal ogously to Starting Conpound A under 1) the title conpound is prepared
starting f rdsiedand gencsnBatad by gxgporatian: The msedup dnenystaibised frompihyl acedate apd29

(1983)). 8) ' : : ; 0. 160-163°:

£ v o e R e RN P ARG U AT oo
Anal ogousl %’cﬂ?@’ &ﬁbﬁﬁﬂhn-d C, the title conmpound is prepared starting
from 4- brono-6-nmet hoxy-7-nethyl -1-i ndanone (J. Chem Soc. Perkin Trans.
11974, 191 % 45 artin OMIQ n? l.: .
4- Am di no- 6( )7 ety T =41 1o e—=—=attr-ar-nohydr azone di hydrochl ori de

Anal ogous| yAnajogdualyttd the poeqss des¢ribed foat Starting Compound Aaindenba)id@gi s pr epar ed
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The reaction mxture is then cooled to [err] and 200 m of toluene and a

sol ution Of(cf’&-A?mﬁin%téﬁ-,rd?# é&:&ﬂ-i-i&l'n%é ﬂgkgaﬁ&l{a/drate in 47 m of water and

8.2 nM of concentrated N T OCHT-OT ) ed i n succession. The
reaction niAmalogously te therprecess described:for Martipg CompovadAathdenkibiti4g ed with
tol uene anqouaifkél oﬂ-@-ﬁlieédﬁﬁﬁhgyl@?ﬂﬁﬁnétﬁylsﬁﬂﬂfaﬁé%@irfeateﬂ‘@?tﬂ%‘.jl_é’%{il Mabs . a
sem -saturated sodi um hy rz(xjf?e carbonate solution and again wth water,

of triethyloxonium tetrafluoroborate and 1.2 g (24 mmol) of ammonium chloride to yield

the title compound in the form of beige crystals.

10) Starting Compound J:
4-Amidino-7-hydroxy-3-methyl-1-indanone-2'-amidinohydrazone dihydrochloride
Analogously to Starting Compound C, the title compound is prepared starting from
4-bromo-7-hydroxy-3-methyl-1-indanone [Indian J. Chem. Sect. B 24B, 1061 (1985)].

11) Starting Compound K:

4-(Methylamidino)-1-indanone-2'-amidinohydrazone dihydrochloride

Analogously to the process described for Starting Compound A under 1 b), 4-thio-
carbamoyl-1-indanone-2'-amidinohydrazone hydrochloride (Starting Compound D) is
reacted with triethyloxonium tetrafluoroborate and methylammonium chloride to yield the
title compound.

12) Starting Compound L:
4-Amidino-6,7-dimethoxy-1-indanone-2'-amidinohydrazone dihydrochloride

0.73 g (2.7 mmol) of 4-amidino-6,7-dimethoxy-1-indanone hydrochloride is added to a
solution of 0.4 g (3 mmol) of aminoguanidine hydrogen carbonate in 6 ml of 0.5N hydro-
chloric acid and the batch is stirred for 24 h at 50°, After cooling, the product which
crystallises out is filtered off with suction, washed with a small amount of water and dried
to yield the title compound, m.p. >220° MS (FAB): (M + H)* = 291; IH-NMR (D,0):



- 35 - dried and concentrated by evaporation. The residue is crystallised
from ethyl acetate and ether and corresponds to the title conpound. Beige
crystals are obtained of mp. 160-163; IR [err]: 2220, 1710 [err] (b)

4- Thi ocar banoyl - 6. 7-di et hyl - 1-i ndanone Anal ogously to the process
described for Starting Conpound A under 1 a), 10 g (54.1 nmmol) of

4- cyano- 6, 7-di net hyl - 1-i ndanone in 200 m of pyridine and 7.5 m of
triethylamne are treated with hydrogen sulfide and worked up to yield the
title compound in the formof yellow cr3fstals, mp. 207-208; [err]
(DVMBO-d6): [err] = 10.03 (s,IH); 9.49 (s,IH; 7.49 (s,IH; 3.12 (m2H);

i gwln ((jlmn(ZJH) %égiﬁﬁﬁ%%" fﬁﬂ'ﬁié%@ g%)}&fﬁ%ﬂ #- anal ogously to the process

described for Starti ng Conpound A under 1 b), 4.4 g (20 mol) of

4-t hi ocar bagny one are treated with 4.26 g (21 nmol)
of triethyl oxc;Jnl um(}rgwmd%oqgggggand 1.2 g (24 mol ) of ammoni um
chloride to yield the title conpound in the formof beige crystals. 10)

Startin . -
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50. After GoQldoifhouhd SR’ P560% IR YEHSEL): 2220, 1710 cm™!; 'H-NMR (CDCly): 5 =7.33
(s, 1H); 4.12 (s,3H); 3.90 (s,3H); 3.19 (m,2H); 2.76 (m,2H).

(b) 4-Thiocarbamoyl-6,7-dimethoxy-1-indanone

Analogously to the process described for Starting Compound A under 1 a),3.7 g

(17 mmol) of 4-cyano-6,7-dimethoxy- 1-indanone in 100 ml of pyridine and 2.4 ml of
triethylamine are treated with hydrogen sulfide and worked up to yield the title compound
in the form of pale yellow crystals, m.p. 196-199°; 'H-NMR (DMSO-dy): 3 = 10.06
(s,1H); 9.50 (s,1H); 7.41 (s,1H); 3.84 (s,6H); 3.13 (m,2H); 2.63 (m,2H).

(c) 4-Amidino-6,7-dimethoxy-1-indanone hydrochloride

Analogously to the process described for Starting Compound A under 1 b),3.3 g

(13 mmol) of 4-thiocarbamoyl-6,7-dimethoxy-1-indanone are treated with 2.8 g

(14 mmol) of triethyloxonium tetrafluoroborate and 0.8 g (15 mmol) of ammonium
chloride to yield the title compound in the form of beige crystals, m.p. 188° (with decomp-
osition); !H-NMR (DMSO-dy): § = 9.4 (s,3H); 7.63 (s,1H); 3.92 (s,3H); 3.89 (s,3H); 3.18
(m,2H); 2.68 (m,2H).

13) Starting Compound M:
4-Amidino-6-methyl-1-indanone-2’-amidinohydrazone dihydrochloride
Analogously to Starting Compound C, the title compound is prepared starting from
4-bromo-6-methyl-1-indanone (Bull. Soc. Chim. France 1964, 3103), m.p. > 250°C;



crystallises out is filtered off wth suction, washed with a small anount
of*water and dried to yield the title conpound, mp. [err] M5 (FAB): (M +
H+ = 291; [err] (D20): - 36 - [err] =7.45 (s,IH); 3.97 (s,6H); 3.27
(m2H); 2.98 (m2H). The precursors are prepared as follows: (a)

4- Cyano- 6, 7- di net hoxy- 1-i ndanone A m xture of 6.57 g (24.2 mmol) of

4- br onp- 6, 7-di net hoxy- 1-i ndanone [Can. J. Chem [err] 1603 (1979)] and 2.5
g (28 mml) of copper(l) cyanide in 7 m of DWF is stirred for 5.75 h at
[err] The reaction mixture is then coel3édd to [err] and 70 ml of toluene and
a solution of 9 7 g (36 mol) of iron(III) chl ori de hexahydrate in 15.6 m
of water and of concent;ated hydrochloric acid are

successi on MFFKEAB&{M &R m 340urB-NMR (R,0) 85 7.8 65, BD: B62 f5: HH&{3 %‘b(‘r?Hboo] ed

and dil ut edz%@tmmplzmgr(ggﬂ)d wat er. The organic phase is separated off,
washed with water, a sem -saturated sodi um hydrogen carbonate sol uti on and
again with water, dried and concentrated by evaporation. The residue is
distilled dI4)SEﬂ-tilﬁ(lZ<ﬁniiouth in a bulb tube distilling apparatus and
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crystal s, r(u}gH)[err] (with deconp- osition); [err] (DVMSO-d6): [err] = 9.4
(s,3H); 7.63 (s,IH; 3.92 (s,3H); 3.89 (s,3H); 3.18

The precursors are prepared as follows:

(a) 4-Cyano-3-methyl-1-indanone

A mixture of 2.6 g (11.5 mmol) of 4-bromo-3-methyl-1-indanone [J. Org. Chem. 22, 1019
(1957)] and 1.14 g (12.7 mmol) of copper(I) cyanide in 2.5 ml of DMF is stirred for 6 h at
170°. The reaction mixture is then cooled to 100° and 50 ml of toluene and a solution .of
4.5 g (16.5 mmol) of iron(IIT) chloride hexahydrate in 7 ml of water and 1.7 ml of concen-
trated hydrochloric acid are added in succession. The reaction mixture is then stirred for
20 min at 70°, cooled and diluted with toluene and water. The organic phase is separated
off, washed with water, a semi-saturated sodium hydrogen carbonate solution and again
with water, dried and concentrated by evaporation. The residue is distilled at 100-120°/-
0.05 mbar in a bulb tube distilling apparatus and corresponds to the title compound,

m.p. 109-111°; IR (CH,Cl,): 2220, 1710 cm'!; 1H-NMR (CDCl;): & = 7.92 (m,2H); 7.52
(t,1H); 3.73 (m,1H); 3.03 (q,1H); 2.40 (q,1H); 1.55 (d,3H).

(b) 4-Thiocarbamoyl-3-methyl-1-indanone

Analogously to the process described for Starting Compound A under 1 a), 1.45 g

(8.47 mmol) of 4-cyano-3-methyl-1-indanone in 25 ml of pyridine and 1.2 ml of triethyl-
amine are treated with hydrogen sulfide and worked up to yield the title compound in the
form of pale yellow crystals, m.p. 198-200°; !H-NMR (DMSO-dg): & =9.78 (s,1H); 7.65
(m,2H); 7.46 (m,1H); 3.98 (m,1H); 2.95 (q,1H); 2.26 (q,1H); 1.25 (d,3H).




(m2H); 2.68 (m2H) . 13) Starting Conpound M

4- Am di no- 6- net hyl - 1-i ndanone- 2' - am di nohydrazone di hydrochl ori de

Anal ogously to Starting Conpound C, the title conpound is prepared starting
from 4- br ono- 6- net hyl - 1-i ndanone (Bull. Soc. Chim France 1964, 3103), mp.
> [err] -37 - M5 (FAB): (M+ H+ = 245; [err] (D20): [err]= 7.89 (s,

1H); 7.62 (s, IH; 3.34 (t, 2H); 2.96 (t, 2H); 2.45 (s, 3H). 14) Starting
Compound N: 4- Ami di no- 3- net hyl - 1-i ndanone- 2' - am di nohydr azone

di hydrochl oride 300 ny (2.3 mml) of am&oguani di ne hydrogen carbonate in 4
m of 0.5N hydrochloric acid are added to a solution of 300 ng (1.3 mmol)
of 4-am di no- 3-net hyl - 1-i ndanone hydrochloride in 6 ml of water and the
reaction mxture is stirred for 24 h at [err]. It is then cool ed and
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(1957)] and 1.1%4 coppe cyantde in m of DWVF is
stirred for 6 h at [err] The reactlon m xture is then cooled to [err] and
50 m of tois;@wrtmgjc andiorn. of 4.5 g (16.5 mmol) of iron(ll1) chloride
hexahydr at e

d . drochl d
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evapor at i onthFhéS ¢<E§(¢G%Fbmil% thgitisleicompguad anaagously/to the process descnbed
Starting Compound C. M.p. >250°C; MS (FAB): M+H)* = 259; 'H-NMR (D,0): =7.96
(d,1H); 7.65 (d,1H); 7.48 (t,1H); 2.95-3.48 (m,3H); 1.3-1.8 (m,2H); 0.83 (t,3H).

16) Starting Compound P:
4-Amidino-2-n-butyl-1-indanone-2'-amidinohydrazone dihydrochloride
3-(2-bromophenyl)-2-n-butylpropionic acid (German Patent 2 733 868) is cyclised at
elevated temperature with polyphosphoric acid to form the corresponding 1-indanone
which is converted into the title compound analogously to the process described for
Starting Compound C.

Further processes for the preparation of Starting Compound A) (4-amidino-1-indanone-2'-
amidinohydrazone dihydrochloride):

17) Analogously to the process described for Starting Compound A under 1 b), 4-thio-
carbamoyl-1-indanone-2'-amidinohydrazone hydrochloride (Starting Compound D) is

- reacted with triethyloxonium tetrafluoroborate and ammonium chloride to yield Starting
Compound A, m.p. >330° MS (FAB): M+H)* = 231; 11H-NMR (D,0): 5=8.08 (d,1H);
7.75 (d,1H); 7.58 (t,1H); 3.35 (m,2H); 2.96 (m,2H).

18) 1.2 ml of a IN sodium methoxide solution in methanol are added to a solution of
0.26 g (1 mmol) of 4-cyano-1-indanone-2"-amidinohydrazone hydrochloride in 5 ml of
abs. methanol and the reaction mixture is heated under reflux for 16 h. After cooling,
0.16 g (3 mmol) of solid ammonium chloride is added to the reaction mixture and stirring



0.05 nbar in a bulb tube distilling apparatus and corresponds to the title
conpound, mp. [err]; IR [err]: 2220, 1710 [err] =7.92 (m2H); 7.52 (t,1H);
3.73 (mlIH; 3.03 (q,IH; 2.40 (q,IH; 1.55 (d,3H). (b)

4- Thi ocar banoyl - 3- et hyl - 1- i ndanone Anal ogously to the process descri bed
for Starting Conpound A under 1 a), 1.45 g (8.47 mol) of 4-cyano-3-nethyl -
1 -indanone in 25 mM of pyridine and 1.2 m of triethyl- amne are treated
wi th hydrogen sul fide and worked up to yield the title conpound in the form
of pale yellow crystals, mp. 198-200-394 NVR (DMSO-d6): [err] = 9.78
(s,IH; 7.65 (m2H); 7.46 (mIH,; 3.98 (mIH,; 2.95 (q,IH; 2.26 (q,|H;
1.25 (d, 3H). -38 - (c) 4-Am di no-3-nethyl -1-i ndanone hydrochl ori de

Anal ogous| ys effeaterefop d doas $8°. deworadion misurstsdhen eapcerated bievaportion and By,
0.96 g (4. @&mkk&&u&&?t&&@nh@@&%hﬁ@%&lxtmﬁﬂg CORPSHY A Sm! 3[1’ sewd Wi th
1.0 g (4.9 I') of triethyl oxoniumtetrafluoroborate and 0 6 mol )
of ammnl umchloride to yield the title conmpound in the formof be| ge :
crystal's, [Fherprecul¥dbis piepared & fdllowsS. 59 (s, 4H); 7.65 (m2H); 7.46 (mIH);
3.9 (mlIH,; 2.95 (q,1H); 2.26 (q,1H); 1.25 (d,3H). 15) Starting Conpound
0: 4- Am di no- 2- et hyl - 1-i ndanone- 2' - am di nohydr azone di hydrochi ori de

3- ( 2- br onoieh@yans 1 dndaniope-@hanidinohydradofedprdrechldriieent 2 733 868) is

ek EZSSnSTAn’%h‘%Y’?%‘S% URPRGPAS Hiehbhed FoP SLaHECARRRE £Bhder' ) IR "€
anal ogous| %2 fymelef fcyanos i-indasene aredlisselvedim?q mh gf weksaelnd sol utmpf 272mg ;
MS (FAB): [ Er[rilolf o?ﬁﬂmohﬁirﬁiﬁmz &ro E'n ézh'bmna?e 9 fdl otﬂ#)iter dnd* Bl lof iN)hydro-_

o o o e Sorichacidlis SadedaatdThé Mattion Pt DAoL FOch T Let |

3- ( 2- br onpbeling, it-i8 condentryied tediynessbyavagoraten amihthadsidue 1ch3'§cau&6@)‘rorrs
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anal ogousl y.9 61 s 7695064 H3; 128 tm2B0r2.9 6m, 28Da IR (NgjoparadGm: 2190 cm™ (CN).

19) 9.45 g (44.9 mmol) of 4-amidino-1-indanone hydrochloride (see under Starting
Compound A, 1 b)) are added to a solution of 6.12 g (45 mmol) of aminoguanidine
hydrogen carbonate in 100 m! of water and 46 ml of 1N hydrochloric acid and the batch is
stirred for 24 h at 24°. The product which crystalliées out is filtered off with suction,
washed with a small amount of water and recrystallised from 300 ml of water to yield
Starting Compound A, which contains 1 mol of water of crystallisation, m.p. >330°; MS
(FAB): (M + H)* = 231; H-NMR (D,0): & = 8.08 (d,1H); 7.75 (d,1H); 7.58 (t,1H); 3.35
(m,2H); 2.96 (m,2H). '

20) A mixture of 0.32 g (1 mmol) of 4-(N-hydroxyamidino)-1-indanone-2'-amidino-
hydrazone dihydrochloride (Starting Compound E), 0.36 ml (2 mmol) of triethylamine and
0.2 g (1 mmol) of iron pentacarbonyl in 10 ml of abs. THF is boiled under reflux for 16 h.
The reaction mixture is then concentrated by evaporation and the residue is crystallised
from dilute hydrochloric acid to yield Starting Compound A, m.p. >330°.

21) Starting Compound Q:

4-Amidino-2-propylindanone-1-amidinohydrazone dihydrochloride

Analogously to Starting Compound O, the title compound is prepared starting from
2-bromobenzyl bromide and malonic acid diethyl ester, m. p. >250°C; MS (FAB):
(M+H)* =273; TH-NMR (D,0): 3=7.98 (d,1H); 7.67 (m,1H); 7.49 (t,1H); 3.44 (m,2H);
3.01 (m,1H); 1.1-1.75 (m,4H); 0.81 (t,3H).



Furt her processes for the preparation of Starting Conpound A) (4-am di no-
1- i*danone- 2' - am di nohydrazone di hydrochl oride): 17) Anal ogously to the
process described for Starting Conpound A under | b), 4-thio-
car panoyl - | -i ndanone- 2' - am di nohydrazone hydrochl oride (Starting Conpound
D) is reacted with triethyl oxoniumtetrafluoroborate and ammoni um chl ori de
to yield Starting Conpound A, mp. [err] M5 (FAB): [err] = 231; [err]
(D20): [err]=8.08 (d,IH); 7.75 (d,1H); 7.58 (t,1H); 3.35 (m2H); 2.96
(m2H). 18) 1.2 m of a 1N sodium net h&di-de sol ution in nethanol are added
to a solution of 0.26 g (1 mmol) of 4-cyano-1-indanone-2-am di nohydrazone
hydrochloride in 5 m of abs. nmethanol and the reaction mxture is heated
under ref| Bxamplesié h. After cooling, 0.16 g (3 mmol) of solid amoni um
chloride is added to the reaction m xture and stirring -39 - is
effected f af [err] The reaction mxture_ is then concentrated b
evapor at i OMBH?WQ&’ sesvedp Jlystrate; the nventinn butdgmet imgdhe,scopg ﬂ}ﬁ‘éfd
Starting CdfipfyedyA, mp. [err] The precursor is prepared as follows: (a)
4- Cyano- | -indanone-2'-am di nohydrazone hydrochl ori de Anal ogously to the
process nentioned for Starting Conmpound A under 1), 314 ng (2 mmol) of
4- cyano- 1- i Teszpeoatereaare givarsinl degrees CeBus(PCo If metewpankure & indicated ahe of 272 ny
(2 mmol) of j P r r | : Aol of
rﬁ?dgoﬂ(&%&?ﬁ 1@‘3%13%@ 893%30?%\6@1?@%% é.ﬁf&r{(&%nﬁhoﬁ’%&%a Ghidn &1

2N hydro- c Ic actd IS k ron mxture 1s”stirred under
reflux for Carmifghont, aotasy evaporatagis used prlessotkesyisedndicated dryness by

evaporation and the residue is crystallised fromwater to yield the title
conpound, . ferr] =8.16 AH): 7.9 (d,1H); 7.55 (t,1H); 3.28 (m 2H);
o 'ty " HRiyaliks Fon Proio iybfont b enokic JesonaaielsppRGRCORNATE §1vER 1 e S Rer it )
8;)4- ani dldrpaé rrﬁHionb)a)’aQetEol _ﬁlseﬁmf hiytui]iad@%&éée)?a&llm)‘im?ﬁhmn_ idagi. Geghomb h leﬂ Q 1
are added_.t sql.ution_o : g mrol ) of am noguani di ne hydr ogen
A sibgief 2l 0 ~Towfiog

carbonate in of I'N hydrochloric acid and the
batch is stirred for 24 h at 24. The product which crystallises out is

filtered offh i {ile SPEkiei AEMIEE it étﬂpi}i}‘ilcgﬁhg?ﬁme %olébfulwe?%ht%}ﬁ -

recrystallise Wwater to.yl arting Conpoun ch
cont ai ns 1 Sisulated anskfepndypanalysisyalyesiaseindicatedm p. [err]; MBS
The shortened forms and abbreviations used have the following meanings:

anal. elemental analysis

calc. calculated

DO dideuterium oxide

DMSO-dg completely deuterised dimethyl sulfoxide

IH-NMR proton nuclear magnetic resonance spectroscopy

m.p. melting point

decomp. _with decomposition

Example 1: 4-Amidino-1-indanone-2’-amidinohydrazone dicyclamate

A solution of 717 mg (4 mmol) of N-cyclohexylsulfamic acid in 20 ml of methanol is
added to a solution of 460 mg (2 mmol) of 4-amidinoindanone-1-amidinohydrazone in

80 ml of methanol and the batch is concentrated to dryness by evaporation. The residue is
dissolved in ethanol and crystallised by the addition of diethyl ether to yield the title
compound, m.p. 210° (decomp.); 'H-NMR (D,0): & 7.97 (d,1H); 7.64 (d,1H); 7.47 (t,1H);
3.25 (m,2H); 2.9 (m,4H); 1-2 (m,20H); anal. for Co3H oNgOeS, (588.75): calc. 46.92% C,
6.85% H, 19.03% N, found 46.5% C, 6.9% H, 19.0% N. |




(FAB): [err] = 231; [err] =8.08 (d,IH; 7.75 (d,1H); 7.58 (t,1H); 3.35
(m2H); 2.96 (m2H). 20) A mxture of 0.32 g (1 mmol) of

4- (N- hydr oxyam di no) - 1-i ndanone-2' - am di no- hydrazone di hydrochl ori de
(Staarting Conpound E), 0.36 m (2 mmol) of triethylamne and 0.2 g (1 mmol)
of iron pentacarbonyl in 10 mM of abs. THF is boiled under reflux for 16 h.
The reaction mxture is then concentrated by evaporation and the residue is
crystallised fromdilute hydrochloric acid to yield Starting Conpound A,
mp. >330. 21) Starting Conpound Q ~41-

4- Am di no- 2- propyl i ndanone- 1- am di nohydr azone di hydrochl ori de Anal ogously
to Starting Conpound O, the title conpound is prepared starting from

2- br onobenzhijie starting matesiabispasnaradasdellowsli et hyl ester, mp. [err]; M5 (FAB):
[err] =273; [err] =7.98 (d,IH); 7.67 (m1H),; 7.49 (t,1H); 3.44 (m2H),; 3.01

(mlH; 1.1:1.75,(m EEE 0. 8£,£t,faé. -40 - Exanpl es The foll ow ng
Exanpl es sé’?éﬁgﬁwﬁ' - 161 €but do not linit the scope
t her eof i n 9%68/g @ymmbigfel-ahidies 1-didanghe-2Ramidisthydresnddihgdroshlpdde | . | f no
t enper at ur €qj.S,..1 Ndj ed, .the reaction concerned i arrie t . r opm
tenper at ur SR CHEENGRLA BRp AR M ABBRRGRAT B0 Afnf Bipebies Atbrfia fgR?
evapor at or "StartingGompbends” dohexamplein acdorlanceowitii h6)) aed dissolvedrin §OQ md of
nucl ear MagR&Hq W ) V. ' Q{qﬂifmﬁ
mllion") baseﬁ Onaﬁ?g??tgﬁg? z@?gﬁ g‘?ldé %n%f'rbq@b@%‘y{ﬁg%‘%‘?@r a sfééndar d.
d = doubl etsolution agg aided dropwise {0,thg;resull utiom pith|sifring: Ahe peodusicwhigh
el Fmelnt al d%apdrwf%@ But ib ﬁﬁe&ﬂml iff with kudmnwhﬂx_edév&i& mi&ﬁp%&im\ﬁemma%mf |
cal cul ate ound._anal ysi s val ues e . ndi cat ed. e shortened forns an
abbr evi at i 61%@96% ¥{?P‘ﬂ'§9éﬂfﬁgmﬁ’8ﬁ \'f\?‘ﬂ’gﬁ%é‘?ﬁcﬂﬁ@: *anal . |
el enental analysis calc. calculated [err]
di deuteri urﬁx%ﬁip%az 4-Amidino-1-indanone-2’-amidinohydrazone dioctanoate
631 ul (4 mmol) of octanoic acid are added to a solution of 460 mg (2 mmol) of
4-amidinoindanone-1-amidinohydrazone (Example 1 a)) in 80 ml of methanol and the
batch is concentrated to dryness by evaporation. The residue is dissolved in ethanol and
crystallised by the addition of diethyl ether to yield the title compound, m.p. 190°
(decomp.); 'H-NMR (DMSO-dy): 5 8.03 (d,1H); 7.52 (d,1H); 7.47 (t,1H); 3.19 (m,2H);
2.85 (m,2H); 1.98 (t,4H); 1.42 (m,4H); 1.19 (5,24H); 0.81 (t,6H); anal. for C;7H4N¢O4
(518.70): calc. 62.52% C, 8.94% H, 16.20% N, found 62.3% C, 8.9% H, 16.2% N.

Example 3: 4-Amidino-1-indanone-2’-amidinohydrazone disalicylate

A solution of 830 mg (6 mmol) of salicylic acid in 50 ml of ethanol is added to a solution
of 690 mg (3 mmol) of 4-amidinoindanone-1-amidinohydrazone (Example 1 a)) in 100 ml
of methanol and the reaction mixture is concentrated to half the volume by evaporation.
70 ml of water are added to the solution, whereupon the title compound crystallises out,
m.p. 206-9° (decomp.); anal. for CpsH,sN¢O4 (507.1): calc. 59.13% C, 5.19% H,

16.55% N, found 59.3% C, 5.2% H, 16.8% N.

Example 4: 4-Amidino-1-indanone-2’-amidinohydrazone dibenzenesulfonate

A solution of 975 mg (3 mmol) of benzenesulfonic acid in S0 ml of methanol is added to a
solution of 690 mg (3 mmol) of 4-amidinoindanone-1-amidinohydrazone (Example 1 a))
in 100 ml of methanol and the batch is concentrated to dryness by evaporation. The
residue is crystallised from ethanol to yield the title compound, m.p. >250° (decomp.);
IH-NMR (D,0): §7.38-7.95 (m,16H); 3.21 (m,2H); 2.78 (m,2H); anal. for Co3Hy¢Ns04S,
(546.63): calc. 50.54% C, 4.79% H, 15.37% N, found 50.4% C, 4.8% H, 15.6% N.




DMSO-d6 . conpl etely deuterised dinethyl sulfoxide [err]
proton nucl ear rmagnetic resonance spectroscopy m p.

mel ti ng poi nt deconp. wi th deconposition Exanple 1

4- Am di no- | -i ndanone- 2' - am di nohydrazone di cycl amate A solution of 717 ng
(4 mmol ) of N-cyclohexylsulfamc acid in 20 m of nethanol is added to a
solution of 460 ng (2 mmol) of 4-am di noi ndanone- | -am di nohydrazone in 80
m of methanol and the batch is concentrated to dryness by evaporation. The
residue is dissolved in ethanol and cry8tallised by the addition of diethyl
ether to yield the title conpound, mp. [err] (deconp.); [err] 7.97 (d,|H);
7.64 (d,IH; 7.47 (t,IH); 3.25 (m2H); 2.9 (m4H); 1-2 (m20H); anal. for
[err](588.75): calc. 46.92% C, 6.85%H, 19.03% N, found 46.5% C, 6.9%H

19. 0% N. T RGeSy ing material is prepared as follows: a)
4-Anidino-EFéﬁgﬁé%gﬁ€fzgé§%idinohydrazone 9.63 g (30 mmol ) of

4-am di no- 1-i ndanone-2' - am di nohydrazone di hydrochl oride (Starting Conpound

'/ﬁ,Stprtepar ecéo | Exa ﬂgﬂﬁ@ﬁﬁﬁdﬁﬂhi?iﬁu&k—Lbﬂﬁ&h@ﬁﬁﬁ%ﬂ?n@ﬁ%aﬂab@d g_nderI i
artin ounas eXx e nacc.oraan.e are. di . ssplved I n
900 i of dis *fqrf‘é‘b‘“\,%{‘@r? ‘ﬂ%g‘{TB‘&“’l‘ia°f[sé‘F?‘1“°aﬁ‘iﬁf‘80‘§0Pé& "gfdg%“é%"f‘s?éa O 2N
sodi um hydr oxisolatiembfi92(bmgd4 enmol) efl4-dnmiginbimdatanet hamidisohydrazgnesinl 120inakofwi t h
Cirring Th ; o P eh :
nashed i t h ' MUFRE T G GRRAEiRailbs oyPip LRl 1F b sydldnl BN
compound, m pa smatiremouatefompthanolmrd doied teyield thedide gompgund, m.p. 200°
-i ndanone- 2' -gécdhegbm.%%%w{ 21036 00347.16): chic( 49.08%10, 6Us &L, anoi ¢

b

acid are adde %gﬁ%zﬁugéhgﬁ?%gg a% ( ( Q g;) in 80l of methanol

4- am di noi nda
and the batch is concentrated to dryness by evaporation. The residue is
di ssolved in no g AGhi t al 's%% { o déiritiona f diethyl ether to

yield the titFE2CHh pot d6): 8 8.03

(d, 1 H; 7.52 @dsalefion of 146 nig (1 HmolBofi@ligicacitin 25 naSf Etimaol)is adde@8o At , 4H) ;

1.42 (m4H): Loihfoh 5f 280 hg (P nfitol§ bf £'dhnidiABAkandn@!1-faidit)8%%one in 30 mi of
methanol. The product which crystallises out is filtered off with suction, washed with
a small amount of ethanol and dried to yield the title compound, m.p. 200° (decomp.);
anal. for C;7H,,N50,40.25 H,0 (380.92): calc. 53.60% C, 6.48% H, 22.06% N, found
53.79% C, 6.73% H, 21.93% N.

Example Sc: 4-Amidinoindanone-1-amidinohydrazone-1,5-naphthalene di-
sulfonate

A solution of 1.49 g (4 mmol) of 1,5-naphthalene disulfonic acid in 100 ml of
methanol is added to a solution of 920 mg (4 mmol) of 4-amidinoindanone-1-
amidinohydrazone in 120 ml of methanol. The product which crystallises out is
filtered off with suction, washed with a small amount of methanol and dried to yield
the title compound, m.p. >250°; anal. for C21H22N306S7_'2.36 H,0 (561.09): calc.
44.95% C, 4.80% H, 14.98% N, found 45.06% C, 4.98% H, 15.21% N.

Example 5d: 4-Amidinoindanone-1-amidinohydrazone ethane disulfonate
Analogously to any one of the Examples given hereinbefore and hereinafter, 4-
amidino-1-indanone-2’-amidinohydrazone is converted into the title compound using
1,2-ethanedisulfonic acid.

Example 5e: 4-Amidinoindanone-1-amidinohydrazone L-tartrate
A solution of 600 mg (4 mmol) of L-(+)-tartaric acid in 100 ml of methanol is added
to a solution of 920 mg (4 mmol) of 4-amidinoindanone- 1-amidinohydrazone in




(518.70): calc. 62.52% C, 8.94%H, 16.20% N, found 62.3% C, 8.9%H, 16.2%
N.- - Exanpl e 3: 4- Am di no- 1-indanone-2'-am di nohydrazone disalicylate A
solution of 830 ng (6 mmvl ) of salicylic acid in 50 M of ethanol is added
to.a solution of 690 ng (3 mmol) of 4-am di noi ndanone- 1-am di nohydr azone
(Exarrple 1 a)) in 100 m of nethanol and the reaction m xture is
concentrated to half the volune by evaporation. 70 ml of water are added to
t he sol ution, whereupon the title conmpound crystallises out, mp. 206-9
(deconp.); anal. for [err](507.1): cal B - 50. 13%C 5.19% H, 16.55% N, found
59.3% C, 5.2%H, 16.8% N. Exarrple 4: 4--Am di no-

ol ) of - benz CRLELPLBHPERGCH B prpdat) e ?r'y%@«ﬁﬁéﬁ%wtwﬁit%ta@ i S8 | on

of 690 ( 3 washell with alsmali ahnnuntruﬂ aretivenoll arahdrididrio lyjedid theditle cofbpenpd.e 1 a))

in 100 o

evaporat| on ﬁh?gs@gg@g*)ér%flpg{fﬁs%%‘g‘q? % om e?a(a?kﬁt&t)gédy?g%?%e title
conpound, m p3-33%53, 31483% A fyundﬁwqm Hp 2kB7%N.38-7. 95 (m 16H); 3.21
(m2H); 2.78 (m2H); anal. for [err] (546. 63) calc. 50.54% C, 4.79%H

15. 37% N, fouad 50 4% 4 N. . Ie 5: further salts
Exanpl e 5a: KAMPC M § trate

e AZONECRIBE e A sol ution of
472 ng (4 mmA)som‘uoamarmmg (aqnﬂhol)rofi:aﬁc ahd@xi ld)Tﬁtl loamkhansl iaddest toa a
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4° Ani di noi ndaffiépemp.)ianali ercﬁﬁw&izﬁ&ue(4a%|+49mcélw%%%tq SRS Bia3MP Ny mol)

of adipic aci byt 4823% C05.38% " A"M).07% Nedded to a solution of 230 ng (1
mol ) of 4-am dinoi ndanone- 1- ani di nohydrazone in 30 m of nethanol. The

product which crystallises out is filtered off with suction, washed with a
smal | anmouBkample®ét hanol and dried to yield the title corrpound, mp. [err]

(deconp. ) Analogously to any one of the above Examples, the following starting compounds can be
converted into the acid addition salts of octanoic acid, succinic acid, adipic acid, salicylic
acid, cyclohexylsulfamic acid, ethanedisulfonic acid, benzenesulfonic acid, citric acid,
tartaric acid and 1,5-naphthalenedisulfonic acid:

a) 4-amidino-1-indanone-2'-(N-hydroxyamidino)-hydrazone dihydrochloride (Starting
Compound B);

b) 5-Amidino-1-tetralone-2'-amidinohydrazone dihydrochloride (Starting Compound C);

¢) 4-Thiocarbamoyl-1-indanone-2'-amidinohydrazone hydrochloride (Starting Compound
D); |

d) 4-(N-Hydroxyamidino)-1-indanone-2'-amidinohydrazone dihydrochloride (Starting
Compound E);

e) 4-Amidino-2-methyl-1-indanone-2'-amidinohydrazone dihydrochloride (Starting
Compound F);

f) 5-Amidino-6-methoxy-1-tetralone-2'-amidinohydrazone dihydrochloride (Starting
Compound G);



anal . “for [err](380.92): calc. 53.60%C, 6.48%H, 22.06% N, found 53.79% C,
6.73% H, 21.93% N. Exanpl e 5c:

4- Am di noi ndanone- | - am di nohydr azone- 1, 5- napht hal ene di - sul fonate A
solution of 1.49 g (4 mmol) of 1,5-naphthal ene disulfonic acid in 100 m of
met hanol is added to a solution of 920 mg (4 mmol ) of 4-am di noi ndanone- 1-
am di nohydrazone in 120 m of nethanol. The product which crystallises out
is filtered off with suction, washed with a snmall anount of nethanol and
dried to yield the title conpound, mp*[err]; anal. for [err] H20
(561.09): calc. 44.95%C, 4.80%H, 14.98% N, found 45.06% C, 4.98% H

é?sﬁll;yoonat 5 irm*@ Sg'lrél/e({’agdqyg%&emiq ?e‘f?k‘é%gléﬁ’i&%gﬂ@‘%ﬁgﬁ S’Eeiﬂ%EFbPor e and
her ei naf t efStatingPompovad HX ndanone- 2' - ani di nohydrazone is converted into

the title conmpound using 1, 2-ethanedi sul fonic acid. Exanple 5e:

4- Am di noi ndanone-| - am di nohydrazone L-tartrate A solution of 600 ng (4
mol ) of LR $Amidingb7digmeihy!-1 rindasgner2-wmidinahydraene dihydraehloside @‘%‘é‘[‘&tl on
of 920 ny Céniptehd IPf 4-am di noi ndanone- 1-am di nohydrazone in -43 - 120
m of methanol. The product which crystallises out is filtered off with
suction, washed with a small anount of nethanol and dried to yield the
title conpd))lmAdeinp-7-hpdrbiy-Gdnahyﬂpl-indaﬁmd-2 ahﬁdmbbydr}aﬂmﬁ@xl’dﬁﬁoc@ﬂﬁﬁeO@

calc. 46.7 1.83% N, found 46.83% C, 5.43%H, 21.87% N
?g/%'%,&ﬁn%d&% nga 1 di i i

Exanpl e 5f one-1| -am di nohydrazone citrate A solution of 210
mg (1 nmol) of citric acid in 10 mM of nethanol is added to a solution of

230 g (1 qgmez Ohetliahriaiboin iR AR ARy DRV BlhpRE0R0E, Qlurtihgof

met hanol . product which crystallises s fi tered of

washed wit FOPORBE Kanmpunt of methanol and dried to yield the title

conpound, mp. [err] (deconp.); anal. for CL7H22N607 (422.40): calc. 48.34%
0, 0, 0,

C 5. 25%H k) &-%?1%1/30-6 7fcﬁme o@- ?i% an%ne- ~§r%andhy%(r)alzgZe/?lilﬁydrochloride (Starting

Compound L);

1) 4-Amidino-6-methyl-1-indanone-2’-amidinohydrazone dihydrochloride (Starting
Compound M);

m) 4- Amidino-3-methyl-1-indanone-2"-amidinohydrazone dihydrochloride (Starting
Compound N);

n) 4-Amidino-2-ethyl-1-indanone-2'-amidinohydrazone dihydrochloride (Starting
Compound O);

0) 4-Amidino-2-n-butyl-1-indanone-2'-amidinohydrazone dihydrochloride (Starting
Compound P).

p) 4-Amidino-2-n-propyl-indanone-1-amidinohydrazone (Starting Compound Q).

Example 7: Capsules, each containing 0.25 g of active ingredient, for example one of the
acid addition salts of Examples 1-6, can be prepared as follows:

Composition (for S000 capsules)
active ingredient 1250 g
talc 180 g
wheat starch _ 120 g



Exanpl e 6: Anal ogously to any one of the above Exanples, the follow ng
stdfting conpounds can be converted into the acid addition salts of
octanoic acid, succinic acid, adipic acid, salicylic acid,

cycl ohexyl sul fam c aci d, ethanedisul fonic acid, benzenesul fonic acid,
citric acid, tartaric acid and 1, 5-naphthal enedi sul fonic acid: a)

4-am di no- 1-i ndanone-2' - ( N- hydr oxyam di no) - hydrazone di hydrochl ori de
(Starting Conmpound B); b) 5-Am dino-|I -_gtgt_ral one-2' - am di nohydr azone

di hydrochl oride (Starting -Conpound C); T)

4- Thi ocar banoyl -1 -i ndanone- 2' - am di nohydrazone hydrochloride (Starting
Compound D); d z 2y am di no) -gb-4 ndanone- 2' - am di nohydr azone

di hydr ochl ori déna gé%‘;‘ﬁé% Conmpound E)i};b-ge)

4- Ani di no- 2- nefa#8se1- i ndanone- 2' - ani &%®bhydr azone di hydrochl oride (Starting
Compound F); f) 5-Am di no-6-nmet hoxy-1-tetral one-2'-am di nohydrazone

di hydrochl qride (Starti Co d : -44 - .
% Aot i o G eRNEEHs shERaneS B isat direvsh & Sivchlin amasiuie of GG BN o i de
(Starting @dxgb0r33 gportibhs of the mixture are introduced into gelatin capsules by means of a

4- Am di no- X[ -k -Jj ndanone- 2- am di nohydrazone di hydrochl ori de
(Starting g%gr%%uﬁ@hg ﬁlachde.

4- Am di no- 7- hydr oxy- 3-met hyl - | -i ndanone-2' - am di nohydr azane di hydrochl ori de
(Starting EQamaleE 10)000itablés (dYeh EMJnEH&iHE BRhg bf 4ctiVa MY&dient; RFELIMKIEHEE g one
di hydr ochl gride tarti n‘g Co oun% ); . K) ]
4- Ani di no- geacH] #ditionsal PROAIEIIA ixamples; 146 /8hDEPHSEne di hydr ochl ori de
(Starting Conpound L); 1) 4-Anm dino-6-nethyl-I-indanone-2'-am di nohydrazone
di hydr ochl %fo'md%s{ﬁ%?”' ng Conpound M;

active ingredient 50.00 g

lactose 2535.00 g

corn starch 125.00 g

polyethylene glycol 6000 150.00 g

magnesium stearate 40.00 g

purified water quantum satis

Method: All of the pulverulent constituents are passed through a sieve having a mesh size
of 0.6 mm. The active ingredient, the lactose, the magnesium stearate and half of the
starch are then mixed in a suitable mixer. The other half of the starch is suspended in

65 ml of water and the resulting suspension is added to a boiling solution of the poly-
ethylene glycol in 260 ml of water. The resulting paste is added to the powder mixture and
granulated, where appropriate with the addition of more water. The granules are dried
overnight at 35°C, forced through a sieve having a mesh size of 1.2 mm and compressed
to form tablets having a breaking notch.



m 4- Ari di no- 3- net hyl - 1-i ndanone- 2' - ani di nohydr azone di hydrochl ori de
(Starti ng Conmpound N); n) 4-Am di no-2-ethyl -1-i ndanone-2' - am di nohydrazone
di hydrochl oride (Starting Conpound 0); o)

4- Am di no- 2- n- but yl - 1-i ndanone- 2' - am di nohydrazone di hydrochl ori de
(Starting Conpound P). p) 4-Anidino-2-n-propyl -i ndanone- 1- ani di nohydr azone
(Starting Conpound Q. Exanple 7: Capféjl es, each containing 0.25 g of

active ingredien € one of*the acid addition salts of Exanples
1-6, can be prepared as mposi tion (for 5000 capsul es). active

I ngredi ent ﬂmn‘mm 180 g wheat starch

120 g - 45 arsaté . 80 g | actose

.20 g The pulverulent substances are forced throuQHBSl&Meve havi ng a nesh
size of 0.6 nmand mxed. 0.33 g portions of theg (%%ure are introduced
into gelatin capsules by means of a capsul e- f|II|ng machi ne. Exanple 8: 10
000 tablets, each conprising 5 ng of active ingredient, for exanple one of
the acid addition salts prepared in Exanples 1-6, are prepared:

ConpositiQp: acti,ve i ngredient 50.00 g | actose
2535. 00 QMM : 125.00 g pol yet hyl ene

gl ycol 6000 150. 00 g nagnesi um st earate

40.00 g f| e guantum sati.s Method: All of

the pul ve %ﬁ‘f’g@gﬁi‘ﬂ’?ﬂéﬂﬁgb%@fﬁw&lthr ough a sieve having a mesh size

@

wherein A is a direct bond or (CH,),-, wherein nis 1, 2 or 3; X is a radical
-C(=Y)-NRgR7; Y is NRg, O or S; Z is NRy, O or S; each of R; and R,, independently of
the other, is hydrogen or one or more substituents other than hydrogen; each of the
radicals Rj, Ry, Rg, Rg and Ry, independently of the others, is hydrogen or lower alkyl;
and each of R5 and Ry, independently of the other, is hydrogen, lower alkyl, hydroxy,
etherified or esterified hydroxy or unsubstituted or mono- or di-substituted amino;

with an acid [PA] that is a mono- or poly-protic acid selected from carbonic acid, alkanoic
acids that are unsubstituted or mono- or poly-substituted, with the exception of formic

acid, unsubstituted acetic acid, lysine and arginine; alkenoic acids that are unsubstituted or
substituted, with the exception of unsubstituted fumaric acid; cycloalkylcarboxylic acids,
arylcarboxylic acids, aryl-lower alkylcarboxylic acids, wherein lower alkyl is unsubs-
tituted or substituted, aryl-lower alkenylcarboxylic acids, heterocyclylcarboxylic acids,
alkanesulfonic acids that are unsubstituted or substituted, with the exception of unsubstit-
uted methanesulfonic acid; aromatic sulfonic acids, alkylsulfuric acids, N-substituted
sulfamic acids, organic acids without carboxy, sulfo, sulfate or phospho groups, and also
selected from pyrophosphoric acid and hydriodic acid, or a tautomer thereof.



of 0.°6mm The active ingredient, the |actose, the magnesium stearate and
hal.f of the starch are then nmxed in a suitable m xer. The other half of
the starch is suspended in 65 m of water and the resulting suspension is
added to a boitTimg sotution—of—the poly- ethylene glycol in 260 nl of
water. The resu ded to the powder m xture and granul at ed,
where appropria !I rﬂ!E"ma ion of nore water. The granules are dri ed
overnight at [e gh a4di-eve having a mesh size of 1.2 nm and
conpressed to formtabl ets having a breaki ng notch. - 46 - 4-18815/ A
Europe What is clained is: 1. An acid addition salt of a base of fornula I
[err] wherein Ais a direct bond or [err], whereinnis 1, 2 or 3; Xis a
radl cal -LClamYacidNRédRion Sali sccbiidfng 0 citimS, ofZa base peforinulad wher&in A chdicfct Rl and

: d
other "t haipry & aé.;#méaﬁfqﬁﬁfma 7 KB AR PR of KR e R R SpF RO " ©
ot hers, ilsydnygbnowith anraciddPA] tiit ksyd monercborgwbhprotic a{:;d,splpcted fioaeeashoiat | y of
the ot her 1{1%1{}%@ Oa}%‘r;d[g la:lt%ns%&ﬂted E)’ ﬁllroﬁgyor o fﬁf&isﬁhﬁéﬁ QAith¥hd StdepliGil

hydr oxy of° nono- | -su am no; with an acid
[ PA] t hat of fermicrasith unsibstitwted asetin acid,dysiee and asginie; plkepnie asigoiatargci d,

al kanol ¢ 'ug§1 {;@gfor SRR Withithe!tREpQén Mﬁubéﬁ"tut@@ﬁimﬁlélh‘étd cydloalkyWi t h
t he excep lon o ormc acid, . uns bsth]_ﬁg;;ed a tlc C|d si ne,and

ar gi ni ne: casbRehisiasidscarpisasbrxyli ‘?rtaﬂ‘i EIB%"F"?’ AN QW ¢ he

2?;?2; Ir gnanatl iy ﬂﬁsﬂb%ilﬂutddltcﬁduﬁsmiﬁédl carygc:oder gkmﬁmﬂfqﬂyna ntids;\hetecocyclylls
oxyl]ic.aci ower al kyl

i s  unsubs® ?’Eyd‘Fé‘ﬁ’dSTalgﬂﬁg‘fl Pt %cdélst g iﬁgf" Sibiudie 'I%Qs @ tfne 8

het er ocyctign ofamrtsuh;tituted mmesﬂﬁohms% Iafmr?avégrsatfbmg a@lda?arlldflw ﬁ;ﬁé@ggﬁ%? ut ed

O ooabre! inehBieatla Sirkif: EXRCHERAR aBlas WiWANattory ihth, SREREBOMesHIRN © B O

aromatic oni ¢ acl uric acid | tut ed sul fam c aci ds,
organi c agiodps.and hbgtsel@etpéérwl PwaPhaspherig #‘%ﬁ @%@Yd&%% » §F BIAYO™MS g al so
fﬁl ectfed fHepioepyr ophosphoric acid and hydriodic acid, or a tautoner

er eof .

3. An acid addition salt according to claim 1 of a base of formula I wherein A is a direct
bond; X is a radical -C(=NH)-NH,; Z is NH; and each of R;, Ry, R3, R4 and Rs is
hydrogen; with an acid [PA] that is carbonic acid, propionic acid, octanoic acid, decanoic
acid, dodecanoic acid, glycolic acid, lactic acid, 2-hydroxybutyric acid, gluconic acid,
glucose monocarboxylic acid, succinic acid, adipic acid, pimelic acid, suberic acid, azelaic
acid, malic acid, tartaric acid, citric acid, glucaric acid, galactaric acid, glutamic acid,
aspartic acid, N-methylglycine, acetylaminoacetic acid, N-acetylasparagine, N-acetyl-
cystine, pyruvic acid, acetoacetic acid, phosphoserine, 2- or 3-glycerophosphoric acid,
glucose-6-phosphoric acid, glucose-1-phosphoric acid, fructose-1,6-bisphosphoric acid,
maleic acid, hydroxymaleic acid, methylmaleic acid, cyclohexanecarboxylic acid,
adamantanecarboxylic acid, benzoic acid, salicylic acid, 1- or 3-hydroxynaphthyl-2-
carboxylic acid, 3,4,5-trimethoxybenzoic acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic
acid, 4-aminosalicylic acid, phthalic acid, phenylacetic acid, mandelic acid, cinnamic acid,
nicotinic acid, isonicotinic acid, glicuronic acid, galacturonic acid, ethanesulfonic acid,
2-hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic acid, 2-naph-
thalenesulfonic acid, 1,5-naphthalenedisulfonic acid, 2-, 3- or 4-methylbenzenesulfonic
acid, methylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid, N-cyclohexylsulfamic
acid, N-methyl-, N-ethyl- or N-propyl-sulfamic acid, or ascorbic acid, or a tautomer
thereof.

4. An acid addition salt according to claim 1 of a base of formula I wherein A is a direct



“

2. An acid addition salt accordi ng to claiml of a base of formula I
whErein Ais a di bond; X is aradical [err]; Zis NH and each of
[err] is hydrogHmT‘PA] that is a nono- or poly-protic acid
selected from carﬂmnﬁ" oi ¢ acids that are unsubstituted or nono-
or poly-substitut mm H’m ption of formc acid, unsubstituted
acetic acid, |ysine dndtar§insne; al kenoic acids that are unsubstituted or

substituted, with the exception of ufSubstituted fumaric aci d; cycl oal kyl -
car boxylic aC|ds aryl carboxylic acids, aryl-lomer alkylcarboxylic aci ds,

\zg?ﬁtraﬁiylncl okyﬁéquléa é{]—ml&ﬁdfé;%?ﬁqﬁr i hﬁ#@e‘gz: -lcﬁge{-?sulfonic

aci ds t heh)’ tagenyiwith be acid [PAJ that ishHoy ¢clohexydsi]famid 4id, h:etaamceaprd tdlizgliof

unsubst i t&f@&g@ﬁ&&ﬁgﬂ%ﬂlé gqjc acid; aromatic sulfonic acids, alkylsulfuric
acids, N-substituted sulfamc aci ds organi c acids w t hout carboxy, sul f o,

sul fate or phospho groups, and al so selected from pyrophosphoric acid and

Pydr | odi , m:c aid %Idlt&bri s]:’hllttdéB&anghS cBRh-1 Fa b%@e QPfOQrSQHQ'\:{/He?éln %@isfa difecpr di ng
o claim.l a a in L rec on s a

r adi cal - ag ‘FQWQMV@*’;@H #d ‘faébP}cﬁilsRﬂaydr%gWRwst h an acid
[ PA] t hathydm@a;r\bmhl it acidi[HA] fhraofsiseletied dontlcitrivcioid) Pacticacidthnd d@€aieGiced. aci d,

dodecanoi ¢ acid, glycolic acid, lactic acid, 2-hydroxybutyric acid,

gl uconic acid, gglucose nnnocarboxyllc acid, succinic acid, adipic aC|d
pi mel i ¢ d&cifa, acidadslition wlaﬁcorémtalclalradmfabaaebobfoauumlwmmamlrsaahredt citric-

acid, gl %amxl@&fﬁmagaé@ﬂmm aEis%IHQ%ﬁ&%?}éBfﬁc i RaSﬁaéﬁdﬁs

N- net hyl gl yci ne, acetyl aam noac &7 ¢ ‘bl ne, acetyl
cysti ne, %ﬁmp’c‘”'é'éP’élac‘ﬁégﬁbﬁ@ékslséleﬁf@ﬂém"p%ﬂﬂm,|aﬁ¥PlC aid ard 1,5-naph-

3- gl ycer apdiesdixulfosicagidd, gl ucose- 6- phosphoric acid, glucose-I|-phosphoric
acid, fructose-1, 6-bi.sphosphoric acid, maleic acid, hydroxynaleic acid,
met hyl mal ei ¢ aci d, cycl ohexanecarboxylic acid, adamantanecarboxylic acid,
benzoi c dciAa, aCi;hddddiydﬂ saltaccatding-to olair - lmfdrbaxqmtbﬂbhhhlyillﬂvﬁwemiﬁmb@mdlﬂeet aci d,

3,4,5-triysg %ﬁg‘ y Ci cetoxyhenzoi c acid,
4- am nosal | c;?l c acl %ﬁﬁlfglyﬁi’gfcl Qeﬁ %ﬁé?fé@g i°c %gﬁcﬁ ?fﬁ‘%ﬁe‘l I c acid,
ci nnami ¢ hydrogen;wighan mml [Ba] that ls§b¢ﬂlm©la¢lldl %ﬂlpzeladl,d ethansdisutfouicacidcr

gal act ur qrg ﬁaﬂﬁhdl'eneﬁisﬁ&&ﬂ%%iﬁom c acid, 2-hydroxyethanesulfonic acid,
et hane-1, 2-di'sul foni c aci d, benzenesul f oni ¢ acid, 2-naph- t hal enesul f oni ¢

aC|d 1, 5 naphthalenedlsulfonlc acid, 2-, 3- or 4-nethyl benzenesul fonic
8. The acid addition salt according to claim 1 of a base of formula I wherein A is a direct

bond; X is a radical -C(=NH)-NH,; Z is NH; and each of R, Rj, R3, R4 and R is
hydrogen; with the acid [PA] that is selected from adipic acid and benzenesulfonic acid.

9. A pharmaceutical composition comprising an acid addition salt according to any one of
claims 1 to 8 and at least one pharmaceutically acceptable carrier.

10. An acid addition salt according to any one of claims 1 to 8 for use in 2 method for the
therapeutic treatment of the animal or human body.

11. An acid addition salt according to any one of claims 1 to 8 for use in the treatment of
diseases that respond to inhibition of the enzyme S-adenosylmethionine decarboxylase.

12. Use of an acid addition salt according to any one of claims 1 to 8 for the preparation of
a pharmaceutical composition for the treatment of diseases that respond to inhibition of

the enzyme S-adenosylmethionine decarboxylase.

13. A process for the preparation of an acid addition salt according to claim 1, wherein



-

acid,” nethylsulfuric acid, ethylsulfuric acid, dodecylsulfuric acid,

N-cycl ohexyl sul fam ¢ acid, N-nmethyl-, N-ethyl- or N-propyl-sulfamc acid,

or ascorbic aci dw hereof. 4. An acid addition salt according
to,claim1 of formula | wherein Ais a direct -48 - bond; X is
a radical - @WZM W,FMA and each of [err] is hydrogen; with an acid
[ PA] that |s N-Cyc c acid, octanoic acid, salicylic acid or
benzenesul fonic acid. 5. AA adid addi4fi-on salt accor di ng to claim1 of a
base of fornula | wherein Ais a direct bond; Xis a radical -C(=NH)-NH2; Z
is NH, and each of [err] is hydrogen;. wth an acid [PA] that is selected
fromcitric acid, lactic acid and tartaric acid. 6. An acid addition salt
accor di ngp)tadasd of forrhulafl a base of fornula | wherein Ais a direct bond; X
is aradical -C(=NH)-NH2; Z is NH and each of [err] is hydrogen; with an
acid [PA] that is sel ect ed fromsuccinic acid, adipic acid and 1, 5-naph-

t hal enedi sul foni ¢ aci d.X7. An acid addition sal t according to claim1 of a
base of formula | whergr A is a direct bond; X is a radical -C(=NH)-NH; Z
is NH, and each ofH[ y7a en; with an acid [PA] that is succinic
acid, adipic acid, &t 2c acid or 1, 5-naphthal enedlﬁ)ul fonic acid.
8. The acid addition S& cor di to clalml of a base of fornula |
wherein Ais a direct bond; g is radl C(=NH)-NH2; Z is NH, and each
of [err] is hydrogen; with t é\nc‘id\[\, ?5that is selected fromadipic acid
and benzenesul fonic acid. 9. A pharmaceutical conposition conprising an
acid addition salt accordi ng to any Bme of claims 1 to 8 and at | east one
pharmaceutically acceptable carrier. 10. An acid addition salt according to

any one Qf'he‘iélﬁ'tl‘i@raalcm ai?e isodefi’rﬁ@ fdr'lcﬁ iﬁgﬁfb@%aft?ﬁf ﬁargé'ﬁ %ﬁ}gﬁﬁlﬁﬁ tk ?eattc{e%at ment

of the ani unman I on sa accor 0 any one
of cl ai rré”‘%a?rba%d{%]’?s@ li’%“&?ﬁed“’(ﬁ“éﬁﬂh%‘fﬁo’bf di seases t hat respond to

i nhibition of the enzynme S-adenosyl net hi oni ne decarboxyl ase. 12. Use of an

acid addl ion_salt or.din to any one of clains 1 to 8 for the
prepar at i éﬁ cgpapound 61'the Fornt d
X
2 A
Ry TR a
N \C/ ’
/ \
Wy W,

wherein the group CW; W, is carbonyl, functionally modified carbonyl or protected
carbonyl and A, X, R, and R, are as defined for acid addition salts of formula I, is
condensed with an amine of the formula

Rs R4

wherein Z, R3, R4 and Ry are as defined for acid addition salts of bases of formula I, in the
presence of an acid [PA] that is as defined, or

¢) in a compound of the formula



a pharfraceutical conposition for the treatnent of diseases that respond to
i ki bition of ttre"énzyne S-adenosyl net hi oni ne decar boxyl ase. 13. A process
for the preparati f (“‘M ition salt according to claim1, wherein
[err] a) a base Am‘m\mm in the radicals are as defined for acid
addition salts of bases tof ®fofnmula I, is reacted with an acid [ PA], . [ PA]
bei ng as defined above, or b) a conpound of the fornula [err] wherein the
group CMW2 is carbonyl, functional Iysom)difi ed carbonyl or protected
carbonyl and A, X, [err] are as defined for acid addition salts of formula
|, is condensed with an ine of the fornmula z [err] R3 R4 wherein Z,
R3, R4 and R5 are as defijved for acid addition salts of bases of formula I,
in the presence of an N PA|_that is as defined, or c¢) in a conpound of
the formul a -50 -RMB ] whergin WB is a radical that can be converted
F | and A, Z, Rl, R2, R3, RAVand R5 are
, G ra?ucal WB is converted into the group X in
the presence of an acid [PA] that i€ as Befined above; or d) any desired
acid addition salt of a base of NormuNa I with an acid that does not fall
within the definition of [PA] isRgonvegted into an acid addition salt of a
base of fornula I

*

wherein W3 is a radical that can be converted into a group X in a base of formula I and A,
Z, R}, Ry, R3, Ry and Ry are as defined under formula I, the radical W5 is converted into
the group X in the presence of an acid [PA] that is as defined above; or

d) any desired acid addition salt of a base of formula I with an acid that does not fall
within the definition of [PA] is converted into an acid addition salt of a base of formula I
with an acid [PA] that is as defined above;

and, if desired, a resulting acid addition salt of a base of formula I with an acid [PA] is
converted into a different acid addition salt of a base of formula I with an acid [PA],
and/or, if desired, isomeric mixtures are separated into the individual isomers.



with ‘afi acid [PA] that is as defined above; and, if desired, a resulting
aci«d addition salt of a base of formula | with an acid [PA] is converted
into a different acid addition salt of a base of formula | with an acid
[PA], and/or, if desired, isoneric mxtures are separated into the

i ndi vi dual isoners.

4-18815/A

Salts of hydrazones

Abstract

The invention relates to acid addition salts of bases of formula I

@,

wherein A, Ry, Ry, R3, Ry, R, X and Z are as defined in the description, with an acid [PA]
that is a mono- or poly-protic acid selected from carbonic acid, alkanoic acids that are
unsubstituted or mono- or poly-substituted, with the exception of formic acid, unsubstit-
uted acetic acid, lysine and arginine; alkenoic acids that are unsubstituted or substituted,
with the exception of unsubstituted fumaric acid; cycloalkylcarboxylic acids, aryl-
carboxylic acids, aryl-lower alkylcarboxylic acids, wherein lower alkyl is unsubstituted or
substituted, aryl-lower alkenylcarboxylic acids, heterocyclylcarboxylic acids, alkyl-
sulfonic acids that are unsubstituted or substituted, with the exception of unsubstituted
methylsulfonic acid; arylsulfonic acids, alkylsulfuric acids, N-substituted sulfamic acids,
organic acids without carboxy, sulfo, sulfate or phospho groups, and also selected from
pyrophosphoric acid and hydriodic acid; and tautomers thereof. The acid addition salts are
used in the treatment of disorders that respond to inhibition of S-adenosylmethionine
decarboxylase.



