EP 0 230 893 Bl Description BACKGROUND OF THE | NVENTI ON 5 |. Field of the
I nvention The invention relates to conpounds which affect the rel axation
tinme of atomc nuclei. Mre particul arEP0y230i8338rt ai ns to conpounds for
use In effecting the relaxation times for nuclei in aninmal and human tissue
whi ch can be used for diagnosis through NMRinmaging. 1 0 2. Descriotion of
the Prior Ardasél;!}% MR i magi ng nethod i s based on the characteristic of
certain atomc nuclei which have their own magnetic nmomentum and, in
partlcul ar, BACHGAg OF THE WVENTIPNt hensel ves, as the result of a nagnetic
field, 1 5in a state of equilibriumfromwhich they can be noved by the
use of pdl sémg{ﬂémr adi o frequency (resonance frequency). The nucl ei
then return tg theikonOlafts i borfdodhcd which bt hrietblaxtifbratmelof fisimit huctkl. Mapé partigulan
and spi n-| aty keendifd-to héYor UsB én éffebiing tieCralaxation firnes foraucleirn animal @nd humanttigsue
of equi |l i br iwhich chmisvused for diegrmsia thrawgh NMRdmagiigves val ua- bl e informati on on
the degrwe of organizatiogn of the atoms and on their interaction with their
envi r onnent .2_- '_ sis of differences In proton density and

rel axation tigesSymk bindd 19 b8l GRkhelchEaHBEIE Hbeliin AbMRINDAE which ivertbeir dven
used for di agH}RSHc! nondnt Sin partiCuldl/ @atbie; oft drientiily tHemeavescas tharesulleof aatagneticified,
times of1st han alsakecof agbilitromatrom whigsben canrbet maved by thaaise bipulrgs ala aiveieadio fraguency

greater wil |(resenan¢ecfrequencylast in the inage, th i S _obtai X

i then rgtum ir of of al ar P%ﬂg ifi? ariqsr‘-tticere-
cramle. . Sl b £ 0 LR SR o SRR
b m ' Tm ofgahiZatio?bf tHbHt H bR SheininteltionGath tHak eavirbemdned
y the uge oOf on % b aiférendBB JNHIoR derilty and(relasation tiwes, imapesadt biobgicaliisgues can be
Chem Soc. Ofbtairfed Which inay B&usey for diagnosticputriosesef or e been

L f RO >N pro- posed to. .
adni ni ster pa atet the diffenances dn thp valaxgtiontimen ot e npqlel e S§ups,being
diragnosti c i gA@in t‘gﬁeﬁmﬁ%%@ﬁg %éﬁ'sr%gggfvﬁ?%géﬁgﬁg 2
speci ficgl |y ﬁﬂﬂé@g Cda) e o) h&%%‘m%gamsh b affeloted bl tHe@is® Y comipler bara-

FrontiersS of miginglic sdid@GeSLbws elval J., Anher. 46] 878381 (1574)). tDay [theradere Hpen pro-
Proc. of N forgagninixer Prrmagietit Bns 1o INag lrganisras inpedento impjova the diagppstic infgpnation
20,27, 1000 ovaetant el e e peol frsml syt
. Vari U | o1 a:1p! - ; iy
i i Rt T ant COSIAS Bl 066 S A2 KEudheF SR ANEINue!
(F. A OBt Oﬁ ﬁﬁcg;r:mgsséﬁg%%ésﬁﬂ' 3%3&@&1 & n@qmﬁﬁdﬁ(s ARG antaakded a8 paramagnetic (F. x-

. . [l
Speci fi cal | ygotida bPdlBAdVRhéed IndAdEnic\CRbmistny 19662634-639). t i cul arly strong effect on
rel axati on ti ropecificaky, paramagretic iangwhich kpve @l narﬁcqlﬂ'[yegtrprlg, effeptcn(relayation times are, for ex-
manganes e( 2+ymplergadoiniumth frpri3+h jmanganesq+), I‘and ppmiupigef. G. it al. Magnstic Beso-
nance AnAbial "apogAans Rppencee é\’@m\f ; '262 1 e i :
transition net i o ééal I des arvL héwiRer, 1B Ga hARka iPhan: R. J. Walker,
TR win 3 s GRd #bF OveHaNE ViRt! Irontil Biokiaitistry BRI Mudiéing; A. Jazobs, M.
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_ : Is!, ANchdehiiePRagd) ILowdah,Ospl. 58618l (1974)31G.GY Gotkigsa (Manganese i Gealth jand
Bi ocheni st r yDreukelyPtiystl.rRav. 28, 503:53%0¢958)/P. AwelacdexictEatRare Karhse fireg- Bpargacol. 2. 7k
London, sp. BEB7®I3 (1974): G G Cotzias, .'Mang ’
ref g

anese .l n
Di sease", ave eforecan i ‘_Ng h % ing tp?g&]o&. e%ﬂ}__e of metal
Eart hs" PF?)- rsmv!%h Ipi f;?gﬂ_ gg% g&%ﬁ;éj i Hs\é with sGHablg labéntL %aﬁ et al,
: ! ] l203 {968, Ideséibe, X tomplée Ends b tieth@er® tAziminopentace-
i ncentive t o @TPAY df thelidMtitanias glktwm.by trying to reduce the toxic effect of
net al 45 Gadolinium can also be successfully detoxified by combining it, for example, with diethylene triami-
nopentacetic acid; but this greatly reduces the relaxivity and, therefore, the contrast-reinforcing action
compared to free Gd3* (Weinmann et al., AJR 142:619-624 (1984).
Anocther problem is that the compound is not always less toxic than the free ion: in the same paper, for
example, Weinmann et al. report that the toxicity of the ethylene-diaminotetracetic compound (EDTA) of
50 gadolinium is higher than that of gadolinium trichloride.
The specific usefulness and tolerance of metallic complexes must therefore be individually investigat-
ed in every single case.
Weinmann reports in Physiol.Chem.Phys.Med. NMR 1984, 16, 167-172 on the pharmacokinetics of the
gadolinium-DTPA complex which indicates that this complex is distributed in the crganism both in the vas-
55  cular space and in the considerably larger interstitium. This is a disadvantage, for example, in the imag-
ing of blood vesssls, because it requires a much larger amount of contrast medium than would be needed
in the case of a contrast medium whose distribution is limited to the vascular space. See, in this respect,
M. Ogan et al., "Approaches to the Chemical Synthesis of Macromolecular NMR Imaging Contrast Me-
dia for Perfusion-Dependent Enhancement”, presented at the 7lst Scientific Assembly and Annual
60  Meeting RSNA, Chicago, Nov. 17-22, 1985.
Media for NMR diagnosis which contain complex paramagnetic salts of the janthanides and transition
metals are given broad coverage in European patent EP-B 71,564. Equally extensive processes for
NMR diagnosis by means of complexes of lanthanides are describad in EP-A 135,!25 (Dt ont}.
Schering's European Patent No. 71 564 covers compounds of the types according to formulas I to IV:
65
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i ons admini stered for diagnostic purposes by conbining these ions with

{ suitabl e agents: F. Hosain et al, Rﬁﬁ%@ﬁggé 1199- 1203 (1968), descri be,
for exanple, conplex conpounds of di i ami nopent ace- tate (DTPA)

{ of the lanthanide ytterbium 45 Gadol i ni um can al so be successfully

detoxified by combining it, for exanple, with diethylene triam -

nopent acetic acid; bgodduss. greatly reduces the rf.haé' Lty and, therefore,

t he contrast-reinforcing a@u’ql conpared to f e2rF6ﬁNei nmann et al .,

' AJR 142:619- 624 (1984). Anot her yu N Lp at the compound is not alpmgys

‘ less tpxic than the free ion:/i-n t he %'atre pﬂ-pﬁ.[rsgi for exanple, Weinmann €t

i al. report that the H(mizdcﬂé of the ethyl ene- neRokebgaceti ¢ conpound

; (EDTA) of 50 gadolinium® s gher than that of __gado?i_ni umtrichloride. The

: speci fic uNeBytinoxyethylt-tl,8 '3 e-etthylérdd i sm DveBL £X 88 LS hlilde (HEDTA)DE

[ i ndi vigglual Iy investigat- ed in every 5539;@)‘00}25& Vi nmann reports in

Physi ol . Chem Phys. MBQOCRYR 1984, 16, 1Q7- n t he @Hacoogoki netics of the
gadol i ni um DTPA conpl ex whisy i ndi cated that thi S}{)np ex is distributed in
the organi smboth in the vas- m%)@-wﬁm}% In the considerably (Ianger
[ nter%iti um This is_a disefvantage,” for eXarpleNjn the imag- ing of

bl ood Vvessel s, becaﬁ?@cﬁncr equires a much | arger amﬁﬂéceorlcontrast medi um

t han woul bﬁ Q¢ gd. N éhe cise of .a contrast medi um whose distribution is
limted t > tNeNvalceNarDighbyleaetrigminepentaanaetic \rctdaDIPAY . |

"Approaches to the Chem cal Synthesis _of .Macraonol ecul ar NVR | magi ng

Contr &t Me- dia for Perfusi oﬁagegm@%euém presented at (ZR&)
71st Sci englfd ; | .60 Meeting RSNA, Chicago, Nov. 17-22,
1985. _I\/Edir}g l?%‘?rﬁ%gﬁg?%%@gﬂgé\%fggﬁl@oﬁtcé conpl ex paranmagnetic salts of
t he | ant hani desghnd transition net abﬁ are given broad coeéﬁr ﬂg I n Eur opean
paten®5 EP-B 71, 56 Equal | y extensi \jeé3processes for N ag B s by neans

of conpl exes of |anthgoiggs)aLgcgesyl i -A 1357125 (D Point).
Schering' s Europea Patgntzha. ?7125 4%\?& g%tﬁds of the types (xv)

accordi ng Hoodecwulas | to I'V: 65 EP 0 230 893 B1 N%c H
N- Hydsoxyet hyl - NN, N - et hyl enedi am netri acetic acid (HED ?8”] N, N N ,N
, N'-Di et hyl enetri am nepentaacetic acid (DTPA) [err]
N- Hydr oxywetierdid | m nodi acetic acid [err] wherein mrepresents | to 4 35 n
r epr esentm réprasent?l to 4

35 Nrepresents 0to 2

R’ represents a saturated or unsaturated hydrocarbon group with 4 to 12 hydrocarbon atoms or the
group -CHg—COOH. or diphosphonic acids of the general formula V d

POH
40 | 372
Rz-cl:-n3 V)
~ . }?O3H2
wherein
Rz represents hydrogen, alkyl of | to 4 carbon atoms, halogen, the hydroxy-, amino- or CH~COQOH
groups and,

Rs represents hydrogen, alkyl of | to 4 carbon atoms, or the -CH2~COOH group, and
50 the ions of the lanthanide elements of numbers 57 to 70 or the ions of the transition metals of numbers 2!
to 29, 42 and 44, and an organic base, by which as organic base glucamine, N-methylglucamine, N,N-
dimethylglucamine, _ethanolamine. diethanolamine, morpholine, lysine, omithine and arginine are con-
cemed, qptlonally with the usual additives in the art, dissolved or suspended in water or physiological
salt solution characterized in that one brings into a form for oral or intravascular application, the para-
s5  magnetic complex salt dissolved or suspended in water or a physiological salt solution optionally with the
usual additives in the art.
Complex compounds of iron(3+) and gadolinium(3+) for the imaging of th i i
scribeg i EP A ATl g ging e gastrointestinal traqt are de-
All agents proposed up to now for NMR diagnosis, which consist of complexes of heavy metals, are
6o ot very satisfactory' with regard to their practical use in man or create more or less serious problems
with regard to relaxivity and tolerance. Also, they frequently exhibit insufficient selectivity of the bond
with the heavy metal, insufficient stability, and particularly, lack of selective targeting to certain organs.
The tendency of many complexes to exchange the central metal ion for trace metals which are essential
to the organism or for ions, for example Ca(2+), which in_vivo are present in relatively large amounts (cf.,
g5  ©on this point, P.M. May, "The Present Status of Chelating Agents in Medicine”, in: Progress in Medical
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R represents a saturated or unsaturated hydrocarbon group with 4 to 12
hydr ocarbon atons or the group [err% or gbghosphonic aci ds of the general
formula V POH [err] wherein [err]E B4 hydrogen, alkyl of | to 4
carbon atons, hal ogen, the hydroxy-, anino- or [err] groups and, [err]
represents hydrogen. al kyl of I to 4 carbon atons, or the [err] group, and

50t hecHemRty 00, I9836EléWtr ISaiBncd Publl) @TRIY) Sitimhtely RS their agplitabilif) paiiculafini s Of
t he trarayast\r‘mmdaﬁes!esirfablamml’e;i@nostso 29, 42 and 44, and an organi ¢ base,

a9t dn ptals of\vital importance may, in
) %‘ygﬁﬁﬂqﬁﬁg” o }m R 6t B ey epcepsiod i

S mad,.ﬁ;y which Bortdl patamian leX-£S
in the aslof ladhﬁ'ﬁdbhva?dbﬂﬁg ama&hd@bwmwmm%t et appiicatisnONg: 2/5506,349 andgn BP4 ON

char act emaa,eos msomnsompod@d are, howevar, fslilrllmtémdmptadpbmal i ntravascul ar

appl | cat fef?"ﬁ Jow as betos, ardemand ﬁg;}mﬂh S'GIWBW%'LPS

in % o*r"'gl "§§1 SRleeRyPapgeasy } nd; their rg:

addr tives | gg,qgl for
the [ nagavgggh@ﬁunbhmtgast roi nt estr nal {L?gg?fogriiﬁgé%hédg ?dgg% I'n gp@k%i?%%

Al'l agents proposed up to now for NMR diagnosis,_ which consist of conplexes
of havy hétm@q 9‘&?‘@"6@ f9| n Jmme: T1§a€’ TG(R@MW Tr)i twpﬂreegfarda. they shpld induce

practic h‘ t3f1op@ ?’d to
rel axi vi P§ NP
sel ecti vi rmméhrb of 8688y 1 th drh rarne'mrsrﬁéa%bmatwoorﬁmd

par taoculpmxlng agbrm:hxhtﬂt ashigte avvel \ot solem:gtytfornge Mevamr piarantagneétig dors. as Idppoded al dhecy
of onst o exchan%‘wt he central net aI ion for trace netals which

are essen %‘F‘s g;&ﬁf él‘;f’%?a"‘bth%“ss\' {8 [err] which in vivo
are preseg erl:'.;' °3t| Fdvals 5 %%rgfﬂc mé'gsue on this point, P.M My,
" ThegsPr exth eNirdnat | ng Agents i n-Medi ci ne", in: Progress I n

Medi cal [err] EP 230 893 Bl Chemi stry 20,1983 (EI sevi er Sci ence Publ .)
p. 233) u\Merhmél ramr@ovwervrhl E}'ﬂematabwet lﬂemamta arerpatfiggarly ayit-s
we .
, in

whi ch m ely de up) of irpRf2s ’§ "H -raﬂf‘ p-
Specéof' ﬁ } ﬁ?%!é: ! vohthl s
fact, beahessind umte omt e organr esir %’I e heavy netal s, such as

Gd may be deposited in 5 their place whrch may remain in the organismfor
a long time. Cgntrast nmedia with organ speci~jicity for NWR contrast
| magj_ng, whichjcontain par amagnetic conpl ex- fes dfPthnt hani des, are being

claiTed in the | Rt EPdg) ErEHCFQRA ent appl i ¢ation No. 2,550,449 and in EP-
A 133, 603. The]lsol utrons pr posed thergsgye, thowever pg§ill limted and not
optimal. Thereflore, there eNists, nd\?ﬁas ef ¢re, a%lerrand for contrast
agents for the represent,a('r on\of the in- (1)
40 Rl '.!2
~ wherein
- 45 ais2or3;

b is an integer from O to 4;

Me(a+) is Fel2+), Fef3+), Gd(3+), or Mn(2+);

E®+) is an ion(s) of an alkali metal or alkaline earth metal, alkyl ammonium, alkanol ammonium, polyhy-

droxyalkyl ammonium, or basic protonated amino acid, with the ions representing a total charge of b units;
50 mis aninteger fromito 5;

R is H, alkyl with from | to 8 carbon atoms, or alkyl with from | to 8 carbon atoms wherein from | to 5 carbon

atoms may be substituted with OH;

is aralky! with | to 4 aliphatic carbon atoms;

is phenyl or phenyl substituted by halogen, hydroxyl, carboxyl, carboxamide, ester, SO3H, sulfonamide;
55  lower alkyl (as used herein, lower alky! means alkyl having | to 4 carbon atoms), or lower hydroxy alkyl,

amino, acylamino;

is (poly)oxa-alkyl with from 1 to 50 oxygen atoms and from 3 to 150 carbon atoms, where from | to 5 hydro-

gen atoms may be substituted by OH;

Ry is.-CH2C00Z, -CH(CH3)COOZ, CH2CH2-N (CH2C00Z)2, a hydroxy arylalkyl, hydroxy pyridyla-
60  ikyl, hydroxy aryl(carboxy)alkyl or hydroxy pyridyl-(carboxy)alkyl radical, where the aryl or pyridyl radi-

cal may be substituted by hydroxyl, hydroxy alkyl, alkyl, halogen, carboxyl or SOzH;

Rz is the same as Ry or
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10 di yi dual organs (for éxanple, liver, bile ducts, spleen, pancreas, |ynph
nodes) and their respective ana- to@ﬂﬁ%ﬂd@#?ﬁ oIogicaI and functiona
changes. Such paramagneti c substances T0r erfective application in nan
shoul d satisfy sonme or all of the fol- |ow ng requirenents: 15 . A
strong effect on the relaxation tines [err] and [err] (particularly [err]);

in other words, .they should induce a high |evel of relaxation whiRh, by
increasing the contrast in the inage makes it possible anong h t hi ngs

: to obtain rekeva OBt - ntax- obvi oug
advantsages i h‘est ’Ea {)ehﬁe econond )(a:ccos% otgﬁgécﬁ1 si ng e?am tion, full
utilization of eqU|pnent, etc. 2. A high level of stablllty of { conpl ex,

both in solution and in the organism This nmeans that the com 20 pl exi ng
~agents exhibit a high |evel of electivity for the rel evant parammgnetic

i ons opposed to the phy5| ot cal Ions 3. A distribution $p¥t is
specific to the an_a a |ssue ¥ imnatie

ki netics which |s peC| t he organ an the tlssu UMVARY CF THE
| NVENTI ON W hav |sco Qt\qﬂgounds whi ¢ e above sta

requlrenents and ar® partiul ar suit- ed for U5agnost|c |nag3ng The
conpo made up of [err] gadoliniunferr], and man- ganese[err]. They
are reIath gf

are el alhygl ﬁg@ en(ém)éwptarﬁ&g@egma@é adt ttwysn%adn\md(an it nlrcﬁm
tgrmgr aph$f ﬁ/@?@éﬁf@'ﬁﬁf’?@;ﬁs’“?’t’%"l"ﬂ@@%tp g‘ 'oiﬂ%ﬁ@%’t hg formula |

(b-) Ferr]FwMQCH»OOGB ais 2o0r 3, bis an |nteger fromO to 4; [err] is
[err] i j f I lJ-Re earth
netal , I WI& e'%%&f]gig ol hig i c:&mmg%mhﬁo)ﬁiszn E%:W g%}r?todrrl?um or

basi c prot G'hﬁb&dpditﬁi!d’lﬁf the pridsentVinbdntibrMay e prepaed Wﬁaaéﬁngg'ea pbt@érﬂho—;ﬁdwrg&ynu‘ b
uni t s25 50acidsrhayisg theformileger froml|l to 5; RIs H alkyl with froml to 8
carbon atons, or alkyl with froml to 8 carbon atons wherein froml to 5
carbon atons may be sulRtO+(CBg )wrCH#OQOHs aralkyl with | to 4 aliphatic
carbon atons; is phenyl or pheny dubstituted by hal ogen, hydroxyl,

car bosyl , carboxanide, ester, [erpN.sul fonam de; 55 |owetIa) kyl (as used
herein, |ower alkyl neans aIkyI,Havﬁhg | to 4 carbon atons), or |ower

hydr oxy al kyl , anino acylanln is ( y)oxa-al kyl with froml to 50
oxygen ato 3 to 150 arbon Qe mhere froml to 5 hydro- gen

at o gy, :&V e} Binb & ?&'%E’E.d aod WAl i, Qb Koo o
hydr oxy pw Vi ts+) dol 34) mﬁfﬂs@% % ¥ thede foRsY
pyri dyl - (carbox¥)al ¥ radi cal, where the aryl or pyridyl radi-

40 Within the scope of formula | are four groups of complex heavy metal compounds having the following
formulas i, ill, IV and V:
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cal
or
[err] is [err]
si npl e chem ca
20
represents a si

negati ve chapgge,
i nvention may be pre
aci ds having the for

in f
of said acids,

gadoliniunferr],
DESCRI PTI ON COF |JTHE PREFERRED ENBODINENTS 40
are four grjoups of conpl exj heavy net al

following forrmulas 11,

i ons.
form® a |

Brnul a 1, 35

may be substituted by hydroxyl,
[err] R2 is the same as [err] or err]
ragP@Hﬁ%@P 3tBfe structure [err] Xis a
no intervening atom -0,
[err] nis the integer 2 or 3.,

or a nonoval e
bond, i.e.,

npl e d, n can be 1, 2,
and f erRp
red by redct®np
la [err] V\,heren{-ni‘
orf al kali netal l'ine
with dalts, oxides,
or nganese[err],

nt

hydr oxy al kyl,

al kyl ,

hal ogen, carboxyl

EP 0 230 893 Bl [err] where

-S-,
with the proviso that mhen X
or 3; Z |Is hydgggen or a unit of

-NH-, [err] or

bo-@&-teoz] The conpounds {&=X he present

V and

free pol yam no- pol
and m have
earth net al

ydrOX|d
mPth th

5 50 55 60 65

carboxylic 25
he sanme meani ng as
and/or amno salts

td+) ronflery{b+) ronferr],
§a5a3|c saljt 55

W t}
conpoung

of these netal
hin the scope of
s having the
BP 0 230 893 B1

[err] 35 where in fornulas 11 and ||| t e synbols a, b, |[[err] Z R [err]
m n and X have the dqane nean- |ng1au-ng formula 1. 40
15
2. 'n-o-(caz)mffn-cooz (b-)
20
~ N-Rl
(CH.)
: 2°n
25 . | (a+)
X . Me E(b+)
(CH,)
% N-R
1
RrO-(CHZ)m-CH-COOZ |
35 — e
where in formulas 1l and lll, the symbols a, b, Me(a+) , E(b+), Z, R, Ry, Ra, m, n and X have the same mean-
ing as in formula .
= —
40
3. R-o-(caz)m-?a—cooz OH (b-)
_ N-T A
45
X B g (P
50 . e (at)
((I:HZ)n
N-T A
* R-O-(CH,) _~CH-CO0Z Q
2'm
B
60  where R, m, n and X have the same meaning as defined above, T represents -(C}Hz)_{_2 , “=CH(COOH)-
or -CH(COOH)CHz-,
Q represents =CH- or =N-,
A represents hydrogen, hydroxyl, lower hydroxy alkyl, and B represents hydrogen, luwer a:cyl, halogen,
- carboxy! or SOsH. Fe(3+) is preferred as the metal ion.
R B SO TR T R R R L R N F RS I R R R N A
PRI R NI ?;Msgémummz:s;n-as-f
ikded it v bR B RE bt iR iRt Rt EE st REREREEECEE:: 1t
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[err] 60 where R m n and X have the sane neaning as defined above, T
represents [err] or [err] Qrepresents -CH or -N, A represents hydrogen,
hydroxyl, |ower hydroxy alkyl, &R023089Btents hydrogen | ower al kyl,

hal ogen, 65 car boxyl or [err] is preferred as the netal ion. EP 0 230
893 B1 [err] where a, b, [err] R J[err] m n, X and Z have the sane
meaning as set forth in general formula 20 1. The

pol yam no- pol ycar

xyIIc acids according to formula_Ja, or their salts,

whi ch conmbine readily with iron, can also be caused fo react directly mnth

particul ar, conp

[err]
[err] 65 EP 0230 893XB1 5 X 1 [®rr] 15 20.
wHerein T represgnts [er' or [err! Q represents [erf] or [err] A

represents hydro

element af-iron t o RPailRByie, W TEPBNdi ng conpl ex ifon corfthd. The
Aventive pol yam pno- pol %car boxylic acids having fornjula la include, in

_ lﬁe following formulas: [err] wherein
he same heani ng as.in gggey I fornula.@b+§5 60

nds
have

m n and

n, )( >) I deroxy al kyl, fland B represents hy-

drogen, |ower al R hallo n car oxyI or [err] and [err] In fornulas Ila,
I1la, 1Va, and Vg lr@ X have the sane neani ng as defined
abbbve. 35 Ac ordl ngly, the | nvent| on as discl os herein I ncludes: a)

conpl ex par anagn

¢ conpounds of heavy netals havigdg fornula I, 11, III,

IV or V; b) compositions for Influencing the relaxation tinmes In NWR

di ag nﬂ?etré &%, Me@! Exb) F) By, 3, A1, Rahél ¥Pave the same meaning as set forth in general formula

Wl g G 1)

20

[T T

e

The polyamino-polycarboxylic acids according to formula la, or their salts, which combine readily with
fron, candalso be caused to react directly with elemental iron to obtain the corresponding complex iron
compoun

The inventive polyamino-polycarboxylic acids having formula la include, in particular, compounds hav-

‘ing the following formulas:

[ NPT

R-0O- (CH2 ) m-(l'.'H-COOH

o

(CH

| 2)n (IIa)

(Ciﬂz ) n
R, —N-R3 ' _
wherein R, Ry, Rs, m, n and X have the same meaning as in general formula |,

R-O—(CHz)m-?H-COOH
™
| 2) n

X (IIXa)

(€,
i
R-0- (CHz)m-CH-COOH R

¥

pgr-ange v
s s e b s v

J
e

- “lr N 9"":";.
¥ . R

- . ﬁ i :

{ _ SRR
N R TR & i:itriisirii i,*

...
Mrioures ap s o -

Hprens e 3
Mpersn
A
[T
ol
=

[
e
-y

Pz
[ 2T L]

[t R I
e

[l L



anount of at |east one conpl ex paramagnetic conpound having formula I, 11,
[11, IV or V; c) a procedure for the preparation of the conplex heavy netal
conpounds having formula I, I, 1l E,Pqp 1V: and d)

pol yar ni no- pol ycar boxylic acids having formula la, Ila, Illa, IVa, or Va.
The pol yam no- pol ycar boxylic acids of the present invention may be prepared
by procedures which are well _known to the expert_ in this art. Particularly
advant ageous ar e&'@é‘@ﬁﬁﬁnbﬂgcgf’m hesis set Q& th 45 bel ow wherein the
synbols R [err] , m n and thave t he sane neading as above defined. In
addi tion: CA is-cooz, -cocal¥yF [e PosReldYen (A, Br, ),
[err%alkyl/aryl, [err]al kyl /a&aryl; [err {/n ted group% rg], easily
transformable into [err] S_;by,fcﬁggnexanplle, I 9l YAd s, hydrog& §F sis,

al kylation; 50 [err] is a pr_-'&t ected group fTy transformable into
“R2; R is a protected groupX[err], easil yy

lransformable into [err] X is a
prot¥cted group X, easily trénsformable into RH (The expression "easily
transfornmabl e into neans si ﬁn What the proteqting group can be easily re-
nmoved by conventional neans #o _produce the cgourfegpor@i ng desired group.) 55
Preparati on of pol yam no-pol §Ta&r | i ding to formula Ila, in
whicts m=1 . Reaction schemhtic A: 60 6 ‘ EP 0 230 893 Bl 5 [err]
HH- prot ecti ve grmwﬂgb%emw oup [er
formula Ila (m- 1) Prot€éctlive groups are, poOr~exanple, acyl or

phenyl -[err] Prepariati on :of : pol yani no- pol yBar boxylic acids according to
genezel ierdinT Aplebéhts {CHaMLL,GOHICOOH)-R -CHICOOHDMz-,f rom | to 5: 55  Reaction

schenat i @ rdpresefts GBHI 6 «N-, A represents hydrogen, hydroxyl, lower hydroxy alkyl, and B represents hy-
_— drogen, lower alkyl, halogen, carboxyl or SOsH, and

| R-0-(CH,)_~GH-COOH
X~ (CH2 ) n-N- (CHZ) n-i‘! (va)
30 (Cl:Hz)n ' (?Hz)n
Rl-N-R3 , Rl -N-R3

In formulas lla, llla, IVa, and Va, R, Ry, Rs, m, n and X have the same meaning as defined above.
Accordingly, the invention as disclosed herein includes:

a) complex paramagnetic compounds of heavy metals having formula 1, il, 1ll, IV or V;
b) compositions for influencing the relaxation times in NMR diagnostics, containing an effective
amount of at least one complex paramagnetic compound having formula I, Il, 1ll, IV or V;
40 c) a procedure for the preparation of the complex heavy metal compounds having formula i, 11, lit, IV
orVeand - - _ !
d) polyamino-polycarboxylic acids having formula la, la, Ilia, IVa, or Va.

The polyamino-polycarboxylic acids of the present invention may be prepared by procedures which
- are well known to the expert in this art. Particularly advantageous are the methods of synthesis set forth
45 pelow wherein the symbols R, Ry, R2, m, n and X have the same meaning as above defined. In addition:
CA is-COOZ, -COOalkyl, -CONHz2, -CONH-R", -CN;
D ishalogen (Cl, Br, I), -OSOzalkyl/aryl, -OSO20alkyV/aryl;
R4 ils a protected group Ry, easily transformable into -Ry by, for example, hydrolysis, hydrogenolysis,
alkylation;
50 Ryisa protected group Rz, easily transformable into -Rz;
R’ is a protected group Ras, easily transformable into -Rs;
X' is a protected group X, easily transformable into X.
(The expression “easily transformable into” means simply that the protecting group can be easily re-
moved by conventional means to produce the corresponding desired group.)
5 Preparation of polyamino-polycarboxylic acids according to formula lla, in whichm = 1.

. . e nm i .A. .
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EP O 230 893 Bl [err] 45 Conpound according for fornula Ila mt1-5 *Met hod:
K. Mal et al. 50 Tetrahedron Letters, Vol. 25 (41), 4583-4586 (1984).
Preparation of interneiiate produdtR0@30883BIynt hesis of

pol yar ni no- pol ycar boxylic acids having the fornulas Ila and Illa by nmeans
of imdazolidine and 2-im dazolidines as reagents. Reaction schematic C. 55

60 65 [err] EP 0 230 893 Bl [err] 35 [errl‘ = H, alﬁly or aryl; [err] =
H o alkyl orgay wlka¥f o] Hel4OH ~CHaCA o—=—0->F cRrO-CHItCHeORy | | [err]  + [err]
also = [err] Preparation of cids having formul a

Igp/grri no- pol ycarogy! ' g
Ila, fromintemmdiate product 84t syn- 50 theges A" B or C Reaction
schematic [{.gyit er nedy at e BHO&ECLEA P r{exarpl e, according to
reaction schematic A. 55 60 3,5:{[16__;”] _EP 0 239 893 Bl [err]

10 R-OH N cuz;f-m—-'-.- n-o-cué-t':u-m
" HN-protective group HN-protective group

15

. R-O-CHZ-EH-CA - R-O-CHZ-fH-CA
M |
¢ o
20 (EHZ’n *
-0-CH.,-CH-CA
o §. r. -R R 0 wzH:( R'
28 (o | Ry
: I-I-N-R‘1
o
30
35 l
R-0-CH,~-CH-CA - R-0-CH,-CH-CO0Z
21 24
. f‘M 1 H-R,
40 .
“.:"2) n (fﬂz) n
X* X
‘ 1
~ e (Eﬂz)n (fHZ’ﬂ
R‘s-K-R 1 83’“'“]
50 Compound according to formula ila (m = 1)

Protective groups are, for example, acy! or phenyl-CHaz-. .
P;;parlatﬁog of polyamino-polycarboxylic acids according to general formula lla, in which m is an inte-
ger from I to 5:

55  Reaction schematic B:

60
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Compound according to fornula Illa. Reaction schematic E: 25 Internedi ate

product prepared,
Preparati on of polyam no-pol ycarboxy
| Va wherein T = CH2. 55 Reaction schematic F: 60 65
[err] 10 Protective group = e.g. acetyl

for exanple,

£ Bbited

[err] 15

ction schematic A or B.
ccording to general fornula

EP 0 230 893 B1

[err] Elimnation of the protective groups and pOSSIb|e con
H@ri#’% ﬁ

to - COOH [errk-&ﬂ@ﬂpom «HCNHrding to formnul a Reakkald
schematic G 50 t o]
schematic C or D 55 60‘269 gigﬂ?ﬁ

40

gr oups and conversion o

10

15

20

30

R-O (CHZ) -CH-C-R

Jonl

R-0-( CHZ )u°fﬂf'C2N
,NHZ
R-O-(Cﬂz)mf?H'CSH
o
(EHZ,N
X
] ' L]
R*3-N-R,

duct prepared

230 893 Bl [err
El i m nation of

CA to,-COOH, -

E@ﬁébftcivt@ groapi-KH

protective group
he protective

8'0 (cuz" -CH-CA
protective group -NH

{

#— R-0-(CH,) m-(l'.H'CA

NH

f

R-0-(CH,) - CH-CA
H-N-R*,

tt

R-O-(Cﬂz)m-fﬂ-fk
1
X
'
-‘f"z’n
-N-R"

R.-N-R

R-O-(CHz)m-CH-COOH

-R'
!
(chy),
X

{
(),

1

Compound according for formula lla
m+1-5
*Method: K. Mal et al.
50 Tetrahedron Letters, Vol. 25 (41), 4583-4586 (1984). )
Preparation of intermeiiate products by the synthesis of polyamino-polycarboxylic acids having the
formulas lla and llia by means of imidazolidine and 2-imidazolidines as reagents.

55
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45 Conpound according to forrmula | Va wherein T=CH2. 50 Reaction schematic
H Preparation of polyam no- pol ycg‘gg%égbﬁaa‘m ds according to formula Va,
wherein [err] may al so be [err] EP 0 230 893 Bl [err] Renoval
of protective groups and/or carboxynethylation [err] The paramagnetic
compounds of iron[err], iron[err], gadoliniunferr] and nmanganese[err] in
accordanc theekoggntion, neet the r L ntegiek su.h.s:.am;is whi ch
enhance t%ﬂ%ﬁ&&gkl %xnucl ear spin tom “ggrlairr;?ﬂ %“ages and thes,
conmpounds have a br8ad field of application.” 40 DThe salts, whjch are
general ly water sol ub®ehN Qased on organic andei TF pnpounds,
can be adm ni stere#I i njfA avas Ia Iy for exanple, Jntrgenougl
intra-arterially, acorongrily, fntrathe- call iAt raper toneally,
i ntral ynphatically ntracavifarily land i nt rapar encmal | y. PBot
solygbl e and the Ie&§ ol ubl e Jconpousids are sui tablpg r oralfor éhteral
adm ni stration, and ar& thergforesparticularly suitabls for Amadi hg
gastro-intestinal t}actii i®ns or suspensions of € s%iti
be produced in aeropol form and can thus be used f aer osol bronghodraphy.
Particularly inportpnt are the conplex Fe(3+) corrpo nds accordingjto
forrrul a |V, which afe distin- guished by Ra@+{C H-OK sStabilidtl,
solubility and tolefability. Certain conplex co Eunds according to
i nvention hav icularly surprising or S eCIfICI ty as they}becone
co entraﬁ'&j‘( ggéﬁT "ﬁ'@&llylnthellver ggn CHACA af ter

al ynphatic, intgapareq- 50 chymal , mtrarruscq‘ar or psubcut aneoys
adm' nistration, in the Jyn@Ratic vessel s or the ly, ngde6. . This pegnits
the contrast R
i nvention: Pr__e ration-
EXARPLE | O
3- Phenyl net ho>§y N\F [ 2- 2- N, N"-bi s(car boxymat51y|
ar boxymet hyl ) - am . mRoai‘c acid 60 Formul a |

-amn ethqx’y]-ethyl]-N—(c
' -R;’h-CHZ; m= [err]

= [err] =TJerr] n 32 X - B ]
30 . 1 R-0-(CH,) ~CH-CA
N R-O-(CHz)m-t'IH-CA R-O-(CHZ)E-(':H'CA
KH NH
éH RG- CH-RG
40 C"'“;’ CH-Rf
NHZ '
R-o-(cuzlu-t',u-ca
— 45
R4 = H, alkyl or aryl;

Rs = H, alkyl or aryl; Ry + Rs also = O
Re/Ry = H, alkyl, (CHa); Re + Ry also = -(Cth—s.

Preparation of polyamino-polycarboxylic acids having formula lila, from intermediate
S0  theses A,BorC: n > products of syn-

. ic D:
Intermediate product prepared, for example, according to reaction schematic A.
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A)‘ Hydr ochl ori de of

3- phenyl net hoxy- 2- N-[ 2- ( 2- am noet h -am nopropionic acid. 73.9 g of
bi s-2-am no-ethyl ether in 125 m ?ﬁgmwg?react ed at [err] with

3- phenyl net hoxy-2- 65

[err] EP 0 230 893 B1 chI oropropionic acid. The excess bi s-2-am no- et hyl

et her chI ori de The raw prod- uct i S puri fied by
means of iﬁ}%nﬁﬁg?mp y and f tﬁék]. d frggm I) CoO
above- capti oned corrpo cithus ob al ne ms] atéf‘err] Anal ySi 8 m(jl )

cal cul ated Z,l. 1 ured Yi1.15% N-R'

3Pher’nylmet [ N—[Z[Z(N N - bi.s- carboxy thyl ) - amnoethoxy]- thyll] (N
car boxynet hyl ) - ﬁm nopropionifc acid: 20.3 g yonpound Ain 6Q. f)_a. 2N
aqueous sol uti ofi'2f sodi um h
acid at approxiymptely [err] flor 10- hour s, the pH of the Jeacti

sol ufi?on bei ng intained 10 | at 10 by addi tyon of 2N sodi Um hydr gxi de.
Thi s carboxynet hyl ati on reactjon is repeate éﬁ}h another 12.5 g g Br ono
acetic acid andy22 NaOH. The jraw product is i i ed by neans of 2

chr omat ogr d,recrys- tailization. The gogpound shown in the tion
formasa di ?gdla $hich sintdrs at 82C and ﬁplat [err] It is ve1ryl

sol ubl e I'n boiling watgr nethan ut kal i d he ry,
not very soluble in Ior- ®- g;nﬂ'-& ﬁt h ,\%a@ (Ed t) 2 Cifitida)

3- Phenyl net hox xé SI— ' |s (carboxyrret hyl ) - am noet hyI]I\I—(carboxyrret hy
I) arﬁbnopr%pé)op 2 Forrrula lla: R- Ph-CH2; m=1; [err] = [err]

n=1; ) Hydrochl ori de of
3- phenyl mmnmmumamww ) - ani nopr opi oni c¢-aci d: 130 g of

3- phenyl ﬁt %OX¥_12_§|E gropropl onic acid is reacted in | liter of water at
[err]gW th--25 ylene diamne for approximately 20 hours.
The producheﬁﬁmh MmmbmmﬁlemmdnmmmmnWMOwﬂg the pHto 3.
Mel ting point: 2260 B) .

3- Phenyl net hox Re&=- )N-_-M| (car boxynet hyl ) - am noet hyl ] - N- (car boxynet hy

l) - adginopropi onic act & ]30 68.3 g of conmpound Ais reacted with 209 g of

bronmo acetic acid in tlpENeResende BFOP eCUsCA odi URTON/(§Hg 'tf-E"'&pq’err]
and a pH of 9.5 - 10.+The coirp nd shown 7 n dhe caption thus pared is
precipitated bp acidification tgd pH 1.7. Ml 8¥RGypoint: [err] S\B‘R§XANPLE3
3- Hydr oxy-2-N-[]2-N , N - bi s- (car boxynet hyl ) - arfi noét hyl ] - N-(carbok nmet hyl ) - am

i nopr¥pi oni ¢ a@up (Clnz)n (I ),

— X' ———ee X

40 (CH.,) (CH.,) (CHL,)
f"z n ?‘12.n f& n
D . - N-R', TRl
T s R-0-(Qi,)) ~CH-CA R-0- (CH,))_~CH-COCH
H-N-R', _
R-O- (CH,)) ~CH-CA —
50

Compound according to formula llla.
Prepg?atlon of polyamino-polycarboxylic acids according to general formula IVa wherein T = CHa2.

55 Reaction schematic F:

60
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frormilailas R=H m=1; [err] 40 20.65 g (0.05 mol)

3- phenyl met hoxy-2-N-[2-N, N - bi s-(ca am noet hyl ] - N-

(car boxymet hyl ) - am nopr opi on| c acid #EW%# I N NaCH and 150 ml of
fwater is conpletely hydrogenat- ed in the presence of 38 g of

pal | adi um car bon catalyst (5% Pd). After filtering out the catalyst and

evapor ati ng dr he tetrasodi um .P % npound shown in the
caption i s tal ﬂe@i E¥ll\gft| ng 45 poi nt : Séi e‘ ’E ng
3- Phenyl net hoxy 2-ND[2' -N -[2"-N', N'-bi s-(car box gt hyI) ami noethyl ]-N -(ca

rboxyngt hyl ) - am noe 50 th9+1]>=¢:(aﬂrﬁm>gymphyl ) ~@M Nopreppodtéctiie Grbapl a
Nna: R- [err] m-_1; Pgerr] err]. A
3- Phenynet hoxy- 2- ['ﬁ“ ! 'A ot Y1 ).- ani noet hy! | PafpogFeRioniAc aci d: 60

42.9 g of 3-phenyl methox}f h or opropi onic_acid 0. 2 s dri pped under
-agltaqonlntoasolutlo et @ rmol) in 400 m
. of water. The reactlo xt™re is agitated [err] and then

percol ated tgy e Yl Qf strongl bagi ¢ ani on exchange resin. The
excess ani neadét gg’b Ragni ng th ter. The product is eluted

fromthe resin W|th d| |'uBed I N hydrochloric acid. The resulting solution of
the tr¥®- 65 [err] EP 0 230 893 Bl hydr@cptetéceivd group

3- phenyl net hoxy-2-[ 2" - (ZR-@WWQGWH anijnoet hyl ] - am nopropionic acid in
hydrochlo- ric acid is evapor®& @ nt|I AN the residue is recovered in
anhydr ous et hanol and the cryst-af-CHgn

obtai ifd is 62.2 g of trihydrochlorid
3- phenyl net hoxy-2-[2' - (2"-am noet hy : 5 t hyl ] - am nopr opl oni ¢ aci d
(£9. 6% of the theoretical anount) wth a msltlng point of [err] B)

3- Phenyl net hoxy-2-N-[ 2" -N -[ 2"-N'-bi.s-(car boxyrret hyl ) - am noet hyl ] - N - (car bo

uct is filtered. The product

xymet I8l ) - ami noet hyl ] - N' - (car boxynmgt hy# )D-4Ci prﬂ eDaC| d: 10 A
solution at [err] of 115 g of brono aceglﬁ gﬁ |n 41 of 2N a ueous
sodi um hydroxi de i s added un- der apitatigg cﬁ"%&& veo
mnutes to a solution of 50 g of trghydr Q,cth §I nﬁ°ﬁ§f’ﬁ’1°"

oxy-2-302' - (2" -am noet hyl,) 0% &qrcg%/éabﬁam Pr opi on| c acl d In 255 m of 2N
2

aqueous sodi um hydroxid e rgaction solution is naintained at
between 9.8 and 10. 2 by addi ng 2NI- rousZRad
hours, the carboxynethylation ig ,? | € i
percolagt ed 15 through a col um eof2°str :
and then rinsed with water. The $roduy Bfut- ed fromthe resin with 2N
aqueous ammoni um hydr oxi de. The(?pzl)gtl on pus obtained is evaporated until

iLuan hy- droxide. After about 8
e reaction solution is
aci di c cation exchange resin

N-CH A
40 - { g
R-O-(Cﬂz)u-.ﬂ-c QH q
B
-7 &
Compound according to formula IVa wherein T=CHa.
Reacti l lic G:
50 Intermediate product prepared according to reaction schematic C or D.
55
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dry, and the evaporation residue is dissolved in water and brought to a pH
of 1.7 with concentrated hy- drochl ori i Jhe conpound shown in the
caption is slowy crystallized as a 0 rate. Melting point: 118C.

Anal ysis after drying 20 [err] C 51.45% H 6.09% N 8.18% neasured: C
51.28% H 6.12% N 8.13% The conpound is easily soluble in hot water and
et hanol and very easi | y sol ubl e in al kal ig-prdtestive GLRVBRS ani no

al cohol s. 25 w SCH-CA

3- Hydr oxy- 2- N—[ 2' [B"EN, N - (c}(a
thyl ) - ang noet hyl ] - N— (c oxyﬁe ﬁ%ﬂ 2 aRIZTON
H; m=1; [err] ; n CjO[err] 35 $16 g (0.05 nol) of

3- phenyl net hoxy- 2- N- [ 2' P2 -N'- N-bide( Qboxynet hyl ) -am noethyl ]-N- |
(car boxymet hyl ) - am noet h&l ]-N-(car boﬁy . - am nopr op| oni ¢ nonohydr at e

acid in 250 m of IN sog hydr oxi de and02 d’éeé’i rrdu$p conpletely
hydrogeﬁ?ﬂt ed in the pre @ of 20 g of p adi um car cat al yst (5% Pd) .

tind until dry, t he pent asodi um

After filtering out the gtal yst BwGH.eva
} Obtained. Melting point: [err]

salt of the corrpound shotn in the calgt
wi th deconposi RrGn{CH) | E6 .
3-n-oct Y oxy-2-N-[2-N N -bi s(car bpxy Qan noet hyl ] - N- (car boxynet hyl ) -
ami nopropionic acid Formula Ila: R{=8%rr™m- |; [err] 45 A

3-n-octyl oxy-2-chl or opropi oni c aci 15.2 g of nmetallic sodiumis dissolved
i‘n 450 g of n-octanol by heating t¢ [err]. The sodiumoctylate so- |ution

t hus obt@ined is reacted at about rr] with 94 g of 2, 3-di chl or onet hyl
propi onate. Processing is 50 started after hour s. T,he nmet hyl ester of
3-n- oct yl oxy- 2- chl or opr opi oni & gﬂs "r@ﬁ"lﬁ'ﬁq%"‘%ﬁ 988%P[err] and
0.1 mbar. It is then sapoRt@1(&Y S,»,‘ X

hydr oxi &g, thereby obtaining the C 34 > the caption. B) Chloride
of 3-n-octyl oxy-2-N-(2-am noethyl)-gm r%pr d acid: 55 39 g of
ethyl ene dianmine is reacted over al(@#é;) od : hours with 11.8 g of
3-n-octyl oxy-2-chl oropropi- onic ac in 128 ”70f water at [err] The
excess gphyl ene diam ne is separat as & hydrochl oride. The conpound
shown in the caption is isolated a(scn j’lk/droch()eprcbeted\ﬁvengrpupnt [err]
0
3-n-octyl oxy-2-N-[2-N , N - bls(carbou
am nopr gRi oni ¢ aci d: 60 6R9(}0(fc ?
hydroxide is reacted with'1 @fmbr ono jdat [err] with the pH of
t he reaction solution being naintaijned at 2 by the addition of 2N
sodi um hy- droxi de. The solution shown i® the captl on thus obtained is

slightly soluble in water, although easi gy i$Pination of the protective
| groups and conversion of -CA to

-COOH -

soethyl ] - N- (car boxynet hyl ) -

- s \
Compound according to formula IVa whersin T=CHz.
5o Deaction schematic H:

Preparation of polyamino-polycarboxylic acids according to formula Va, wherein -(CHz)m- may also
be -CH2-C(CHa)2-.
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ble in aqueous al kali. Melting point: [err] 65 EP 0 230 893 Bl EXAMPLE 7
3-nmet hoxy-2-N-[2-(N , N - bi s- (caEP®230:893\B1 - am noet hyl | - N- (car boxynet hyl ) am
i nopropionic acid Formula Ila: R=[err] m=1; [err] 5 A Hydrochloride of
3- et hoxy- 2-[ 2- am noet hyl ) - am nopropionic acid: 120 g of

3- met hoxy- 2-chl oropropionic acid |Is reacted for approximately 20 hours in
water at [err] with Rer(GH b&'?i‘lm ene di anine. The product shown in the
caption is crystallized by acidji fication with hydro- 10 chloric acid.
Melting point [err] B) .

35net hox*-.z- N-[ 2- NN - bi s- (car @bxynet hyl ) - anmi noet hgl,] -N- (car boxynet hyl ) - ani n
opr opi onFcy &gi h1 220 g of brono acetic

d: 60 f i t.ed  y
acid in the’plr"é's‘GHg X -@ﬁ;g&%@:&}&%g&gde .at [err] and a pH of

9.5-10. Rhg”conpound -shownin the caption is pr ecRpdtated by acidification
1w at pH 177. Melting point: [Jerr] EXAMPLE 8

3-nmet hoxy-2-N-[2'-N -[2"-N, N'-jbi s- (car boxynet hyl ) -am noet hyl ] -N - (carboxyne
t hyl ) -am noethyl]-N- 20 (carbdxynet hyl)-am noproplonic acid: Forrmula Ila: R
- [err] m=1; [err] [err] A

3181t hoxy-2-[2' - (2"-am noet hyl )f am noet hyl ] - am nopropi onic acid: This
conpound |s obtained by . .reaction _of 3-nethoxy-2-chloropropionic acid with a
| arge exgess of tri R ‘Eﬂf@/,j, Chriamine at 50C. g8 :

3- net hoxy-b» ca N -Je ey QU axb yLygam hoet hyl ] - N - (car boxynet h
Yo - am noetp\NH'-&llq\Z n:-[axr lgggr ht’ﬁ}?&zgmar%p@tagnoﬁw acid: This compound is
obt ai necﬂgg{eacti ng conpound with bronp aceti dRagid in the presence of
2N aque- ous sodi um hydroxifde at a pH of 10. MelTing point: [err]
EXAMPLE 9 . ‘Removal of protective groups

3:{ 2, 3-di hydr oxypr opoxy) - 2- N- [[2' - N [ 2ndyor' cerdbaxyme thylatiddn - ani noet hyl
]-N - 40 (carboxynet hyl)amnm nodt hyl ] - N (carboxynet hyl )-am nopropi oni ¢ aci d:
Formula Ila: R=[err] [err] 45 A _

3- (2, 3-di hydr oxypr opoxy) - 2- chigor opr opi oni ¢ aci d:

4- hydr oxynet hyl - 2, 2-di net hyl - T, 3-di oxol ane is reacted with

2387 di chior opr opi onReOaCCttb)tmoCB-CQOli- di nme- Ry

l\ . ] 7
u-(cuz)n-x-(cuz)n-u-(cuz)n-x-(cuz)n-u\

R 7~ R
35 3 3

The paramagnetic compounds of iron(2+), iron(3+), gadolinium(3+) and manganese(2+) in accordance
with the invention, meet the requirements for substances which enhance the contrast in nuclear spin tom-
ography images and these compounds have a broad field of application.

40 The salts, which are generally water soluble, and are based on organic and inorganic compounds, can
be administered intravascularly, for exar ~le, intravenously, Intra-arterially, intracoronarily, intrathe-
cally, intraperitoneally, intralymphatically, intracavitarily. and intraparenchymally. Both the soluble and
the less soluble compounds are suitable for oral or enteral administration, and are therefore particularly
suitable for imaging of the gastro-intestinal tract. Solutions or suspensions of complex salts may also be

— produced in asrosol form and can thus be used for aerosol bronchography.

Particularly important are the complex Fe(3+) compounds according to formula IV, which are distin-
guished by their excsllent stability, good solubility and tolerability.

Certain complex compounds according to the invention have a particularly surprising organ specifici-
ty as they become concentrated, specifically in the liver, bile duct, or, after intralymphatic, intraparen-

50 chymal, intramuscular or subcutaneous administration, in the lymphatic vessels or the lymph nodes. This

permits the contrast imaging of these organs.

The following examples illustrate the invention:

i i lic acids
55
EXAMPLE | _
3-Phenylmethoxy-2-N-{2-[2-N’,N*-bis(carboxymethyl)-aminoethoxy]-ethyl]-N-(carboxymethyl)-amino-
propionic acid :

60  Formula lla: R = Ph-CHz2; m = ;Ri = R3 = -CH2CO0H; n=2; X =0
A) Hydrochloride of 3-phenylmethoxy-2-N-[2-(2-aminoethoxy)ethyl}-aminopropionic acid.
73.9 g of bis-2-amino-ethyl ether in 125 ml of water is reacted at 40-60°C with 3-pheryimet.oxy-2-
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50 thyl -1, 3-di oxanyl - (4) - net hoxy) - 2- chl oropropi onic acid. By treatnment with
hydrochloric acid, the protec- tive cEpg230898®ioved and the conpound shown
in the caption is rel eased. B)

3-(2 3- di hydcxypr opoxy)-2-N-[2'-(2"-am noet hyl ) -am noet hyI] am nopr oi oni ¢

a5 g bggﬁmp mﬁgﬁ"z@m@ﬁ Sg? SRS e R oo, Toe e proc

di et hyl ene l0°C. Analysis: CI()wlculated i1.12%: measured IL.15%.
3-(2, 3-di hydroxypropox [2°-N-[2"-N'-N

bi. s- ( ca¥ boBy&Ehenylny eﬂmm—?r&é? liy(N] N'Nismrboxymemyl)-amlnoemoxylemyﬂ-(Nﬂrboxymemyl)-
( car boxy me @R 9”&%'?1% hyl ] - N- (car boxymet hyl ) - armi nopr opi onic acid: This

PR S s bt o by M b

0 230 893 IﬂJOIB)(AMNnE ol 2N sodium hydroxide. This carboxymethylation reaction is repeated with another 12.5 g
3- Phenoxy- 2t NO;EQ acetlc agic and\eN NaOHbThe (avenrostughisrpuriiiod by means obetingmatography ea:hlggngm

et h%' ) - f‘_m rvi;% bl b%%(&’eap&ofﬁyfo.%saa”&ihy%%{e%.& ore & 822G and o btFad-E 3t iR
= phenyl; g’l and diluted alkali, and.on the confrary, noj very. soluble.in most or-
3- (phquxy am oe ﬂ -am nopropionic acid 1S 0 2 (its

manner siml ar to Exanpl e 4A by means of a reaction of
3- phenoxy- ﬁXAMBbE.ﬁpropl onic acid with an excess of diethlene triamnne. B)

v??ﬁogndexéfgﬁg @ﬁ %ﬁgqrto%f co und @% in thﬁ'ﬂ?gﬁllon at I1|0

3-(3,6,9-trroxa ecyl oxy % N-[ - b| S- (car boxynet hyl ) - am noet t hy
I]-N'-(car h@nydmhhpidia)ufaaaﬁenymmm Ns(é }amhbc(mrahmovm'bdﬂywm nopr opi oni ¢ aci d

Fowrulalla'go ' rr [err] l23d|chloroprop|onl[@c acid is transforr!rsfdm_
r o g S0°Conith mi of @

L(r)]trg 03 3,0 gp (fgarag&z _hayrs. UEY‘B? odd?ﬁ Z?ga%‘fn the m‘tgéoml precipitated by bringing

3-(3,6,9- t ,qyézgau) 2-N-[2'-(2"-am noetyl)-am noet hyl ] - am nopr opi oni c

acid i s obBpaPaehymetioxBSN-{2-NONdisHchrsbxipyethyhamriiioeylN{(dateryniatghss of
di et hyl ene aminopreplonic acid: i | ar t o Exanple 4A. C) Conpound B is conpletely

T R SRR

| ene d| am IthE@bd‘milm- R[err]
35
EXAMPLE 3
3-Hydroxy-2-N-[2-N,N"-bis-(carboxymethyl)-aminoethyl]-N-(carboxymaethyl)-aminopropionic acid
Formulafla:R=H; m=|; Ry = A3 = -CH2COOH; N = |; X = -
40 .

2065 g (005 mol) .° 3-phenylmethoxy-2-N-[2-N’,N"-bis-{carboxymethyl)-aminoethyl}-N-
(carboxymethyl)-aminopropionic acid in 200 ml of IN NaOH and 150 mi of water is completely hydrogenat-
ed in the presence of 38 g of palladium-carbon catalyst (5% Pd). After filtering out the catalyst and
o evaporatingc until dry, the tetrasodium salt of the compound shown in the caption is obtained. Melting
- 45  point: 205°C.

EXAMPLE 4

3-Phenyimethoxy-2-N-[2’-N"-[2*-N",N"-bis-(carboxymethyl)-aminosthyl]-N'-(carboxymethyl}-aminoe-
50 thyll-N-(carboxymethyl)-aminopropionic acid
Formula lla: R = Ph-CHz-; m = |; Ry = R3 = -CH2COOH; n = 2;

X -\N-—cnzcooa
55 -

A) 3-Phenylmethoxy-2-[2*-(2"-aminoethyl)-aminoethyl]-aminopropionic acid:

60 42.9 g of 3-phenylmethoxy-2-chloropropionic acid (0.2 mol) is dripped under agitation into a solution of
206 g of disthylene triamine (2 mol) in 400 m! of water. The reaction mixture is agitated for 40 hours at
50°C and then percolated through a column of strongly basic anion exchange resin. The excess amine is
eliminated by washing with water.

The product is eluted from the resin with diluted IN hydrochloric acid. The resulting :Jlution of the tri-

- * ¢ - s %

- T o~k = - v # Er-e EUNEE 3 = - + - -
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A) N, N -bis-(2-phenyl net hoxy) -1 -carboxy-|-ethyl)-ethyl ene diam ne: 40 10.7
g of 3-phenyl met hoxy- 2- chl or opi opglp b&gﬁg‘and 41.2 g of the hydrochloride
of 3-phenyl met hoxy- 2-(2-am noethyl)-am nopropionic acid (Exanple 2A) are
reacted in the presence of 2N aqueous sodi um hydroxide at [err] and pH 10.
The corrpound shown in the caption is precipitated by aC|d|f|cat|on at a pH
of 6. nmrqchg et ﬁtph%ﬂm(‘:é{' -[2-(2Fppinegthyd irbtbymted by

t he reggﬁ“f‘ higRigues LHEPETRSIP SRIRER &l ﬁ%ﬁﬁ%"ér‘?&"*

di am ne"g ﬁh&t&.&aq& 689 Pbt MryARRAYIEEH BbhYay B B0 5 - RRaR oG tCintindl t h

1, & di Wﬂlﬁﬁm X79.6% of the theoretical amount) with a melting point of 165°C.
N N - bi's-(2-phenyl net hoxy- | -carboxy | -et hyl)-N, N -bi s-(carboxynet hyl) - et hyl

ene di Bh¥- H@envlm@thoxv- N{25N¢ Wg%%( GW')%WWG@WW"@%Z g of bromo
acet i c@RinpeihyiliN-( "l"ﬁ@’yﬂ?g@g%% %gdl um hydrox- ide-at [err] and a pH of

9. 1
0, Ll OO o ot a0 i e B

[err] W\{E‘L(E’-&ﬂn@yl)—ammoethyl]-aminoproplonic acid in 255 ml of 2N aqueous sodium hydroxide.

N N - bTbe soluﬂeaﬁmdgnweatmmen\a Nenq)lo@hy@amnmaly agueoys sodivmthyt ene

i mm S

wranb
corrpl eu rethloricwacld. nmhpmnd showb lnelhqmapdmﬂmmyfcr)&&lhgeqmldrmibbmmr bon cat aI yst

(Pd 59 ONMM" ms been filtered out and the conpound has been
evé’bor ,,- %t FeNPBR salt of the conpound shown in the
captio

Sl 7. i e RN

di am ne Forrrula IIIa R- [err] m- [err] A
N, RS - bE&é!@ELﬁﬁet hoxy-1| - car boxy-1| -et hyl) - et hyl ene d| am ne: A solution of 59.5

g of 3; 25 of s
bi car bgp N & MR A Pob st TR AP 1 47 g o
1, 2- di Psrmina gt aﬂqn{.ﬂlﬂﬁ.nabuacéegm pf et ha- 10 nol . Si nul taneously,

t heo hydrobrom c acid which is released is continually neutralized by adding

an aque- ous solution of 42 g of soqlkgra%&iégonate (0.5 nol) in 500 m of
wat er. The solution resulting f Ko ion Is agitated again for 6-8
hours at [err] and then conpl etely evaporated; the evaporation resi- due is
di ss0l veg e ny WBlosr m%ﬁd of *’@pﬂb\i&lﬂ 2NN 'N?'-bﬁ thyD-efhinbeth

CONMPoUu edrbekymiathyl)-aminbeth antifopfopiohit alohd nh 250 MBSHME sgdd.]ﬁ

[err] bydraxide ane @0QOMUE, Wois wn?’le&Mbdege_r@teGMe presence of 20 g of palladium-carbon
catalyst (5% Pd). After filtering out the catalyst and evaporating until dry, the pentasodium salt of the
compound shown in the capﬁon is obtained. Melting point: 200°C with decomposition.

40
EXAMPLE 6
3-n-octyloxy-2-N-[2-N‘,N*-bis(carboxymethyl)-aminoethyl}-N-(carboxymethyl)-aminopropionic acid
- Formula lla: R = CH3-(CH2)7-; m = |; Ri = R3 = -CH2COOH; n = |, X = -

A) 3-n-octyloxy-2-chloropropionic acid:

15.2 g of metallic sodium is dissolved in 450 g of n-octanol by heating to 60°C. The sodium octylate so-
futon thus obtained is reacted at about 50°C with 94 g of 2,3-dichloromethyl propionate. Processing is
50  started after 10 hours. The methy! ester of 3-n-octyloxy-2-chloropropionic acid thus obtained boils at 1i5-
II7°C and 0.1 mbar. It is then saponified by heating with methanolic sodium hydroxnde thereby obtaining
the compound shown in the caption.
B) Chloride of 3-n-octyloxy-2-N-(2-aminoethyl)-aminopropionic acid:

55 39 g of ethylene diamine is reacted over a period of 100 hours with I1.8 g of 3-n-octyloxy-2-chloropropi-
onic acid in [50 m! of water at 40-60°C. The excess ethylene diamine is separated as an hydrochloride.
The compound shown in the caption is isolated as a hydrochlcnde Melting point: 187°C.

C) 3-n-octyloxy-2-N-[2-N’,N -bls(wrboxymethyl)-amlnoethyl]-N-(carboxymemyl)-ammopropionic acid:

60
6 g of compound B} in a solution of aqueous sodium hydroxide is reacted with |7 g of bromo acetic acid
at 50°C, with the pH of the reaction solution being maintained at 9.5-10.3 by the addition of 2N sodium hy-
droxide. The solution shown in the caption thus obtained is slightly soluble in water, although easily solu-
ble in aqueous alkali. Melting point: 215°C.
65

, -17' % 5;-- ;s‘ %;
% - ¥t recer o prord r't*rzii:iitiziikiriitiz S5S N 3 B

PLEE
B A e

Pt
Doe vt

P e

-

priage w2 4
e e w

e 3 e me 1

- e 5



measured: C 45.13% H 7.64% N 10.54% Melting point: [err] with
deconposition. The NWR spectra gwgat‘he structure indicated by the
formula. 20 - B) N, N -bis-(2-nmethoxy-I-carboxy-I-ethyl)-N N -bis-(carb
oXynet hyl ) - et hyl ene di am ne: |15 gof compound A is reacted at [err] with 30
g of brorm acetic acid at pH 10, nmaintained by continually adding 2N sodi um

hydr oEX&MPE&T ut i on. The conpound shown in the caption is isolated by
aci di g | NSO R M mw oth OliSadEt hanol and
: han%"%fgéfm PR et EabdSRehiAR B

bi s- (2- henyl et hoxy) - | - car boxy I-et hyl ) - NN - bi s- (car boxymet hyl ) - et h

yI eneAHHmmmuidémfmmealok){-z-&“aﬂﬂloemyléamromidmlagdtorrpound is obtained from

3-(2:p g F ho AVALES} S Iroﬁ'ﬁon' ﬁgv%' ot 20 houfs ik Waier at 50-C, with
nyl et lgﬁm}g acidification with hy
346 2- é éf BHG-GOPT Opi ONl cﬂim (&2 od by with hydro-

pheny Bpa-hﬁw;)y-ﬂN isqa‘rhxi-rbeﬂs/manﬂmthp}m(wmoxy&mﬂqlo-ammpomcaad
N, N - bIS (2-(2- phenyl et hoxy) -1 -car oxy | - ethyl)-ethylene diamne, in a

Sim | Sl merpeiAl St ong s Bad e s prrit sl siome o | 35

IVP oG
Eﬁﬁ I's-{'2 Mﬁm%ﬂpmm e -carboxy-l-ethyl)-N, N -bis-(2- hydroxyphenyl nmet hyl ) -eth

ernemFornulaIVa R=H m-1; n=1; X=;T- -CH-; A- B- H
= [err )

N, \' - ‘l’ﬁ 1%MD'W@W)W’WW§WQ‘@EPMTN1H hoxy- phen

y[Fret TR

N, N - H pheny rret hbx’y I -cgpﬁoxy I -e% hyl ) - et hyl ene di am ne, prepared '

according to Exanple 2A, 45 1Is reacted in ethanol in the presence of 2N

NaOH at a pH of approxi matelyxl'e anHNz(CH, Hith 2-

( #Renyl met hoxy) - phenyl - met hyl chlGri de. .

NN - bi car 2- hydr oxyphenyl met hyl ) - et hyl e
ne di 5 &' %@é‘ﬁtﬁ@ﬁg@%@ﬁﬁ%ﬁyﬁn%ﬁ% ﬁ%ﬁa y catalytic hydrogenation of
A in a ThY \@RiposridTs bRal readtio® bt 2-chid béid With of tri-

N3N - Iethylenﬁe?trimﬁhhﬂﬁp@d ?moxyol - et ha{m{yN N mgﬁg.%zg hydr o;yp ee%xﬁs:et hyl )-eth
yl ene BHMWH-%B-IZ'-NF[?’f-N‘W’ab'?r-WbO’RmeY'ﬂHT]“"QﬁMU‘N"mﬂmaﬁ\m-Eﬂmﬁﬁwﬂ-B [err]

Int 0 W%W"i’%ﬁ'i“%f”[%‘f"?f'd of 26.4 g of

. Rl Mg S A A e W

of 2-acetoxy-phe- nyl rret hyI brom de (O 216 m)l) in 195 mM of ethanol is
dri pp&¥AMBLE@bout 2 hours, adjusting the pH and 211 mM 60 of 2N aqueous

sodi u o) | . I s mai ntai ned between :
948 a%&;&i %‘Nﬁy&jﬁf’"%g?&}m OL}Wt he product is y
ext:. aFbmfilatat gxb@.dn.m 8 by addi ng hydrochloric
acid, and the pr oduct Is extracted again with ethyl ether. The aqueous
phase I's evaporated to an oil. Tjj's\ﬁ Eﬂdlﬂéd&i

T 45
A) 3-(2,3-dihydroxypropoxy)-2-chloropropionic acid:
4-hydroxymethyl-2,2-dimethyl-l,3-dioxolane is reacted with 2,3-dichloropropionic acid to 3-(2,2-dime-
50  thyl-1,3-dioxanyl-(4)-methoxy)-2-chloropropionic acid. By treatment with hydrochloric acid, the protec-
tive group is removed and the compound shown in the caption is released.
B) 3—(2.3-dihydroxypropoxy)-2-N-[2'-(2"-arhinoethyl)—aminoetl’tyl]-aminopropionic acid:

55 This compound is obtained by the reaction of 3-(2,3-dihydroxypropoxy)-2-chloropropionic acid with a
large excess of diethylene triamine at 50°C.

C) 3-(2,3-dihyc axypropoxy)-2-N-[2-N*[2°-N*,N* bis-(carboxymethyl)-aminoethyl]-N'-
‘{carboxymethyl)-aminoethy(]-N-(carboxymethyl}-aminopropionic acid:

60
This compound is obtained by having compound A react with bromo acetic acid in the presence of 2N
sodium hydroxide at pH 10. Melting point: 140°C.

65
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placed In water and acidified with hydTQChIorfc acid. The precipitated raw
product is uissolved in diluted 65 | roxi de; the solution is
adjusted to a pH of 5 and purified Eeagbggyggﬁation on an adsor bent EP O
230 893 Bl nmamde of a polynerized acrylic ester base. The conmpound shown in
the caption, which is precipitated by acidification with hydrochloric acid
at a pH @EAMEHiﬂnelts at approxinately [err] [err] caIcuIated:C 60.49% H

6. 77% 88% 0% H.6 47‘V % " agﬁl Nm‘?m_s ectra
agr ee WI E&ﬁ '9?%5" ¥
N, N -is J n,y. eidpuwomd\Lz b| s-(2- hydroxyphenyl met hyI) eth

yl ene di am ne 10 FormJIaIVa ;'n- ; 2, B -
H Q= - CH:Amxture of 4.7 ¢ P AU SR S

N; N - bi s-( 2- methoxy | - car boxy- I-§t ﬁyb’ ﬁ'ﬁmm]-; = __-;__hj/dr oxyij'phfeny[i rre_t hyI')-et
hyl*- gnedl arii ne” (Exanpl e 17), [ef£] g trinmethyl silyl i odi de (0.08 nol),

1

6.32 g pyr A4 Rferoly-S1N-{5R2-) w&& in%vﬁ&ﬁ@écﬂhsﬁ&&ﬂ%diﬁa 'Baile

t enper at mgym%ﬁaisru%’a : roda"{ lgm [dhic bedwith £V xtas¥ bidiethylee tri ed and
the 15 soBMeonipoandoA)ds trensfdmied intaithe compbld shown intiee ¢aptiqpatipid ¥ with anaxcess afibxa-ng
a sol id tmesaceticacids Burlflcatlon by chromat ogr aphy furni shes '

N, N -'Bi s@"ﬁ?ﬂ?’o‘%@ carboxy-|-ethyl)-N, N -bis-(2-hydroxy-phenyl met hyl ) -

et hyl ene%ﬁgl_gj:. EXAMPLE 19 20
N, N - bi s*- 12-tetraoxa-|-carboxy-I-tridecyl)-N, N -bis-(2-hydr oxyphenyl

nmet hyl ) - @ agmmmymmfzmamn' M(Mmmw&wmm n=1;
[err]2°A) aginogthyd]- Qpi oni c acid 25 This product is
obt ai ned Famuia lla: %I%’Wﬂ?ﬁﬁﬁﬁ‘ Bf"{%r'@'aﬁ'g! 8@ of - 70% by treatnment of
3-(3,6,9- trioxadecyl oxy)-2-chl or-apropi.ani c -acid: (Ex [TA) with 25% anmoni a
(I 'nmol /3.5 nol) at [err] for t woXheur 3= NrCH: of the salts by passage
thr ow®h an ion exchange resin col unn/30
N, N -bis-(3,6,9, 12- t et raoxa- I-carboxy-l-trldecyl) et hyl ene di am ne 3.2
ﬁmww e

(17 ol ), @r%dyhlem%g sf9 d flo Hid.68 :
bi car bond - iR SR Yackd IsCotiained Hhd 0N
of 8.3 906 W W bxodod disthfl L

fM‘ I am

bi car bonat €) Gampand® isebmesk? barbﬁ@in‘éﬁﬁcor&nﬁj fo]the At of ERirRieUBridghe &
m xt ur e @ourdeshevn if the caption isrobtaingd Meiting paintiRSr®| i s renoved and t he remai ni ng

sol ution j ed through an acidic-type cation exchange res- in. The
titl%coﬁggm el uat ed by aqueous ammoni a. The el uate obtai ned produces

by concepnajsl® fehefhoxy}i-Edrbdxy-RéthydIN, (e SbdxFnathyl)-ethylene diamine
N, N - bi sp(,a“ﬁfa?hﬁpﬁcn@ma In,x%acmu%bl;nmo(d.ecyl) ethylene diamne with a
mel ting p0|nt of [err]

A)N N'-bls-(2-phenylmemoxy)- xy—l-ethyl)-ethylene diamine:

10.7 g of 3-phenyimethoxy-2-chlorop: oplomc acid and 41.2 0 of the hydrochloride of 3-phenylmethoxy—
2-(2-aminoethyl)-aminopropionic acid (Example 2A) are reacted in the presence of 2N aqueous
hydroxide at 50°C and pH 10. The compound shown in the caption lspreapnatedbyadcﬁﬁwhonatapﬂ
_ of 6. Melting point: 210°C.

h 45 The same compound can also be obtained by the reaction of 3-phenyimethoxy-2-chloropropionic acid
with ethylene diamine or by the reaction of 3-phenylmethoxy-2-aminopropionic acid with |,2-dibromo
ethane.

B)N N'—bls-(z—phenylmemoxy-l-wrboxy-l—emyl)-N N'-bls-(czrboxymemyl)-emylene diamine:

50 13.5 g of compound A) is reacted with 19.2 g of bromo acetic acid in the presence of 2N sodium hydrox-

ide at 50°C and a pH of 9.5 - 10. The compound shown in the caption is isolated by means of acidification
and purified by recrystallization from ethanol. Melting point: [77°C.

EXAMPLE I3

N’-bis-(2-hydroxy)-l-carboxy-l-ethyl)-N N'-b:s-(mrboxymermyl)-emylene diamme
Formula Hla:R=H;m=|; Ri=-CHiCOOH; n=[; X =

I_\IJ

2663 g (0.05 mol) of N,N-bis-(2-phenylmethoxy-l-carboxy--ethyl)-N,N"-bis-(carboxymethyl}-ethyl-
60  ene diamine in 200 mi of IN sodium hydroxide and 150 mi water is completely hydrogenated in the presence
of 38 g palladium-carbon catalyst (Pd 5%). After the catalyst has been filtered out and the compound

has been evaporated until dry, the tetrasodium salt of the compound shown in the caption is obtained.
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40 ©) The product of Exanple 19B) is treated with 2-acetoxyphenyl net hyl
brom de in the sane manner as descri be(ép w e 17, to obtain

N, N -bis-(3,6,9,12-tetraoxa-|-carboxy-I-trrdecyl)-N, N -bis-(2-hy-

dr oxy- phenyl net hyl ) - et hyl ene di am' ne. Melting point [err] EXAMPLE 20

4- et hoxy- 3, 3-di net hyl -2-N- (2-N - bi s- (carboxynet hyl ) -am noethyl ]-N-(carb
oxynet hyl ) - ZXAMBMEM - i ¢ acid Forrmlalla R- [err] 50 A

3y 02 VAR S I B S i in

4- et hoxg- 3, 3- di net hyl - 2-ami nobutyric acid |s pre- pared by the
conventlonaIA)MMdZva-Itda@ommb-ﬂhblynemne on with an excess of chloro
acetonitril egin: dj-e g ta d

4= et hoxy- 3 n?oA ' dm‘g& %%ﬁ%ﬁﬁ%d hﬁ%ﬁf@%

hydro- 5k rioE
t he presenceugtoldishiofuzg e3{0.5 mol) in 500 ml of water. Thesolutlonresulungfrommere-
di net hyl - 2- Mcﬂmhmlmtdwh)femm %‘demascmhplmlyleﬁpo&ed the evaporatior. resi-
4- met hoxy- 3,dve i digspived iny 29 Ei‘wﬂﬂf  ejution israsivstod o 435 thp comporsbshiawh in-the ¢aption
boxynet hyl ) t of Exanple 20A is conpletely
car boxyrr%gth o :jo %q';%é’mﬁg% the conpound shown in the

36 'wmﬂi\&a&mp&mm| nt: [err] 65 EP 0 230 893 B1
EXAMPLE 21 The NMRspectraagreewmmestructure indicated by the formula.

3- net hoxy- 2- 2= N bIS bxrrethl - ani noet hyl - ani nopr opi oni ¢
acid For ad\l bl}i’-%k—(z-m '\? %X‘Y'i‘ Y'eﬂe laf!‘me Prop

3- met hoxy- 2 bi&gBrda new:é.reh&sdét@o-bm'ab '&brbﬁaséeﬁs' - %
(DVA),  at [eardaihggrm B&J Uin byRiFoxide SHIGIVACTHY coRBb g@a%ham iR &e %& Wmﬁn
bi.s- (2-acet ;duaﬁadlbpmyhpllh)aumﬁmaqum r&thmbllmdymémol Melting point: 215°C.

N, N- bi s-%52- | noet hyl ) -am nopropionitrile obtained is saponified in

et hanolic s roxi de, with the et hanol bei ng gradually distilled and
subst i t Ut ed ygeas.@Mo-herPetibiyPBafioxy-Snh a.,% §\h -diend

am noet hyl )-mmmﬁ(ﬂguﬁ?c&gw dl-usmmcazme( gt amine

3- met hox3p- 2- N, N- bi s- (2- am noet hyl ) -am nopropionic acid Is subjected to

conpl ete car b'@% %ﬁ - Ist ﬁm’gﬂ mad-{ bthexv)-&hIﬂtmmﬂm agidi throughl 3-(3-phe-

t he presenc hX‘ “h&rﬁi%g Hacid yﬁ%‘ghﬂ% aal_;m%.zl:

conpound sh

EXAMPLE 332
4- met hoxy- 3Wy| -2- N, N-bis-[2-N, N -bis- (car boxynet hyl ) - ami noet hyl ] -a
m nobut yri c ' :
y r?ﬁ -bqs-(g-%y l-elhylg-N N*- Lls-(z-hydroxyphenylmethyl)-ethylene diamine
FormuIaIVaR Hm-ln-lX--T--CHz- =B =H; Qa=-CH=
40

A)N; N'-bis-(2-phenylmemoxy-l-a—. ooxy-l-ethyl)-N N-bis-(2-phenylmethoxy-phenyimethyl)-
sthylene diamine:

o N N‘-bis-(2-phenylmethoxy-l-earboxy-l-ethyl)-ethylene diamine, prepared according to Example 2A,
45 s reacted in ethanol in the presence of 2N NaOH at a pH of approximately 10 and at 40-80°C with 2-
(phenylmethoxy)-phenyl-methyi chloride.

B) N,N"-bis-(2-hydroxy-I-carboxy-Il-ethyl)-N,N-bis-(2-hydroxyphenylmethyl)-ethylene diamine:
50 This compound Is obtained by catalytic hydrogenation of A in a manner similar to that of Example 13.
EXAMPLE I7

bis-(a-methoxy-l-wrboxyol-ethyl)-N N'-bis-(z-hydroxyphenylmethyI)-ethylene diamine
55 FonnuIaIVa RaCHaym=ln=l;T=-CH2; A=B=H;Q=-CH=; X =-

Into a hot solution at 40°C of 264 gof N N'-bls-(2-methoxy-l—wboxy—l—eﬂ1yl)—eﬁ1ylene diamine (0.!
mol} in 85 ml of ethanol and 100 ml of 2N aqueous sodium hydroxide a solution of 49.5 g of 2-acetoxy-phe-
nylmethyl bromide (0.216 mol) in 195 mi of ethanol is dripped for about 2 hours, adjusting the pH, and 21t mi

60  of 2N aqueous sodiumi hydroxide is dripped for about 9 hours. The pH is maintained between 9.8 and |0 by
controlling the addition of NaOH.

Then the product is extracted with ethyl ether, the pH is adjusted to 8 by adding hydrochloric acid, and
the product is extracted again with ethyl ether. The aqueous phase is evaporated to an oil. The residue is
placed in water and acidified with hydrochloric acid. The precipitated raw product is issolvad in diluted

85 sodium hydroxide; the solution is adjusted to a pH of 5 and purified by fractionation on an adsorbent
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20 A) 4-nmet hoxy- 3, 3-di net hyl -2- hydroxy butyric acid is prepared by
conventional nethods from 3-hy- givgzsp go’Bfli et hyl - propi onai dehyde and from
t hat conmpound the-ethyl ester of 4-nethoxy-3, 3-di nmethyl- 2-bronp-butyric
acid is obt ained. B) The et hyI est er of

4rrethox 3d|methl-2 br ric aci nol reacted i
anhyd 'ﬁ%"ms F%‘sgﬁ?é @fa"]ﬁm um

car bog
bi s- ( m?&ﬁ%%‘@bmﬂ éamn noet hyI -am ne. The ethyl ester of

4-5net TreNMBspdetr memmmaqmrb indichted.
N, N'eﬁgé'ﬁ%.gﬁhwycar bonyl met hyl ) - am noet hyl ] am nobutyric acid is saponi fied
by .h + .
capt | QN-bis YRk EErbotyAlelyl) 8, NP Bisi-hydk&isHenyhRethy Ghdihe &1 ‘manner, the
pad yaFBrli\GIaml-ac.acr bmqym.ﬁxzﬂ'g‘s-m}gad.m oég.c | ow ng tabl es are obt ai ned.
35 40 45 50 55 60 65 EP 0 230 893 B1 PoI am no- car boxylic acids
accordll’n Mefefrrﬁ?l INH' is(8-meghoxy-I-carboxy-l-ethyl)-N,N*-biss( N%gﬂ r]

lne( Iyl iodide (0.08 mol), 6.3 ne(o mol)nnIOmlofch 1 2
g Bg?:;” ggm tlm& might. under nitrogen. is filtered and the

[ 1] r] enz[ rated In vacuo due is poured in water g gn after punﬁeabon

[ er r ] chromatography mrN' is<g2-hyk dxj- I-carboxy-l-ethyl)-N N‘-bl roxy-phe rr] 6

[err]ethylenedsamine [err _ [err] [err]

[err] [err] 8 [err] [err]

r | EXAMPLER 9 phenyl - (=Ph-) [err] [err] 10 _
4 "N=bi5-(3,6,9,12-tetraoxaHSarbbxy-Irid thii)-ditlylene di
[err] Formula §Va R CHs(OCHzCHz)?,m-ﬁ'%lyr) ﬂcuﬁs[ eir';ﬁmfr Q=-C y':"e famne flerr]

[err] 13 [err [err 2 1 14 [err]
[er r A)3 (369-tnoxadecylgxy 2-amlnoprop|onic acid _ ; :

Thig produc( is obtained with a melting pomt of 184-185°C and a yleld of 70% by treatment of 3-(3, 6 9-
h'ioxadecyloxy)-a-chloropropronic acid (Ex. llA) with 25% ammonia (I mol/3.5 mol) at 15°C for two hours
and removal of the salts by passage through an ion exchange resin column.

30 B) N,N'-bls-(3.6,9.l2-t_etraoxa-l—carboxy—l-t_ridecyl)-ethylene diamine

3.2 g (I7 mmol) of I.2-dibromo ethane in 27 ml of ethanol and 2.85 g of sodium bicarbonate in 30 ml of wa-
ter are dripped simultaneously into a solution of 8.5 g (34 mmo!) of product I9A} and 2.85 g (34 mmol) of
sodium bicarbonate in 35 ml of water, agitated at 90°C. After maintaining the mixture at 90°C for 2 hours,

35 the ethanol is removed and the remaining solution is passed through an acidic-type cation exchange res-
in. The title compound is eluated by aqueous ammonia. The eluate obtained produces by concentration
and crystallization from ethanol N,N*-bis-(3,6,9,12-tetraoxa-l-carboxy-I-tridecyl)-ethylene diamine with
a melting point of 192°C.

40 C) The product of Example [9B) is treated with 2-aoetoxyphenylmethyl bromide in the same manner as
described in Example 17, to obtain .'N-bis-(3,6,9 I2-tetraoxa—l-mrboxy—l-mdecyl)-N N*-bis-(2-hy-
droxy-phenyimethyl)-ethylene diamine. Meilting point 190°C.

EXAMPLE 20

4'c-methoxy-3,3-dimethyl-2-N-(2-N’. *-bis-(carboxymethyl)-aminoethyl]-N-(carboxymethyl)-aminobutyr-
acid
Formula lla: R = CHs-; -(CH2)m~ = -CH2C(CH3)2-; Ry = R3 = -CH2COOH; n=; X = -

——?

50  A)4-methoxy-3,3-dimethyl-2-N-(2-amineethyl}-aminobutyric acid

From 3-hydroxy-2,2-dimethyl propionaldehyde, 4-methoxy-3,3-dimethyl-2-aminobutyric acid is pre-
pared by the conventional method. From the latter, by reaction with an excess of chloro acetonitrile in
dimethyl acetamids, 4-methoxy-3,3-dimethyl-2-N-(cyanomethyl)-aminobutyric acid is obtained. By hydro-

55 genation in the presence of a palladium-carbon catalyst and in the presence of ammonia, 4-methoxy-3 3-
dimethyl-2-N-(2-aminoethyl)-aminobutyric acid is obtained. )

B) 4—meﬂ10xy-3,3—dimethyl-2-N-[2‘-N' "-bis-(carboxymethyl)-aminoethyl}-N- (carboxymethyl)—

aminobutyric acid

60
The product of Example 20A is completely carboxymethylated with bromo acetic acid and the compound

shown in the caption is thus obtained. Melting point: 155°C.
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40 15
[err]
[err]

[err] ‘ ' .I:[err] l.-'[err] 16 [err]
: [err]

err]
[err] %"F@?r@sg& 60 65 EP 0 230 893 Bl

Pol yam no- pol ycar boxylic acids according to formula Illa 5 1 [err]

[err] [err] 2 [err] [err]
%Z:H 3 [ EXAMPLE2I" [err] [err] 4 [err]
. . err]. 1 . , . =0 | | ~~~~~ 15
ethoxy-2-N,N-bis-{2:N", -bls-ca['bo eth thyl}- Jg’c
%g”% g-onr‘mulgx\ga‘?n-chﬂﬁgrnfix--ﬁéﬁﬁ?p{?mm [ne'?r 20 [ 6 | [err]
5 . err
[err] 8 . [ eAyd-methoxy-2-bromo-propionitile (0.1 mdl)is rdacted in dimethyl acetamide (DMA), at/|g(-i23-Coand
[err] ﬂm presence of Pimass' ) garbgnate with-0.13 mol of ‘!'3'&(2 ; e sg"di" y-2-
[err] = step by step by water. 3-methoxy-2-N -]

15

20

60

Lerr ] 3y [ e opvooionic aq i thus obained.

B) 3-methoxy-2-N,N-bis-(2-aminoethyl)-aminopropionic acid Is subjected to complete carboxymethyla-
tion with an excess of bromo acetic acid and in the presence of sodium hydroxide at a pH of approximate-
ly 10. The compound shown in the caption is thus formed. Melting point: I70°C. :

EXAMPLE 22

4-methoxy-3,3-dimethyk-2-N,N-bis-[2-N',N"bis-(carboxymethyl)-aminoethylJ-aminobutyric acid
Formula Va: R = CHs-; :(C_;I-!z)pr - -CHrC(Q!-la)zf; N= I. X= - Ri=R3= -CHzCOQH; -

A) 4—methoxy-3,3d!iﬁéﬂ1&l-2-h§droky” butyric ‘acid is preparadby conventional methods from 3-hy-
droxy-2,2-dimethyl-propionaldehyde and from that compound the ethyl ester of 4-methoxy-3,3-dimethyl-
2-bromo-butyric acid is obtained. .. - . C T '

- B) The ethyl ester of 4-methoxy-3,3-dimethyl-2-bromo-butyric acid (0.1 mol) is reacted in anhydrous
dimethyl acetamide, at 100-125°C and in the presence of potassium carbonate, with 0.13 mol of bis-[2-N,N-
bis-(ethoxycarbonyimethyl)-aminoethyl]-amine. - The - ethyl - ester of 4-methoxy-3,3-dimethyl-2-N,N-bis-{2-
N, N*-bis-(ethoxycarbonyimethyl)-aminoethyl]-aminobutyric ‘acid is saponified by heating in ethanolic so-
dium hydroxide, and the compound shown in the caption is obtained. = o :
Melting point: 175°C. ’ e '

In a similar mannér, the polyamino-polycarboxylic acids listed in the following tables are obtained.
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FUPUR SRE L 1IN 1R 00 1 S 0 10008 § ewhﬁ
(3 SRR NI RS R 12122 2120 22233 RN RN IR RN IRERE IS



"EP 0 230 893 Bl Pol yam no- car boxylic acids according to

formula IVa No. R

; POSI[teIr(r)? A 1 1B - 25"}‘?”"9331)( ° -OH[érr? 2

[err] 10 3 H 2 -CH= H 5 Jerr] 1 1
- 4 [err] -CH= H H 11 - 155

ger "] aglq}[ya{g@no-[pmc%rboxylfcl&qdég acccl;di[qeqr rﬁo f%r}nula QIa{ Z; H

2 11

-CH= ¢ H%[q{r] 22 025R1[err] [err]R3 [eE'{err] 2
%lzézl[CI =t 1 = [;:-lllj SO—10 [eﬁ]—d N e %:
= erry - SHiR err u-&c:m -
Zf-[err] 5 [err]d% @21 d 12 [err] T il % - 2 32 N

2[err 5 [arricg (@) [err]-ai%' CO0H % -caz' oo 1
1cS’]PoI yamr%gahogxyllc acid ccording to“fornula I

-H
V%i:[grr] No. R

P t COCH o Clilz

2(.)SI |(()]r1|: HQ ma(m%—il? [m-mzl 15 [er-I:]xz iﬂ*‘@izm

14 - ( - COCH - CH=CH,,00CH -01 -
17 [Fg]r] mamz](is [err] Eierr] H [err] 55 %a;é)lz

5 3-N= 5 [r@r@pz-a!z -aycaw 0 HLEWE]. 2 2 >N-GLOOH 3. N

4- CH3 [err] 1_- 60 65 EP_0 230 893 Bl Pol yam no
aci ds accor §i nd-FRINSFRfFL=| | 2 SHYEOHR 01¥i

[err]2e

7 Pnci,- ~CH (CH ;) COCH (s ) C0cH 1
C e may  aeyom weyomi 2
25 9 Bhenyl- (-ph-) ool -GLloH 1)

10 4-BOOC-Ph- Lol <m0 1
o 1 aanay) gm0 e 1
2 GGy GLOM  EmE 2
s 13 HO-CLC(CLON), GL- -GLCOH — -GLOOH 2
U OG-, - ~CHL, CO0H -GLOOH 2

oH

15 HOCH, (CHOH) (CH,- -uazoooa -LoE 1
16 BOCH,(GXH) L~  ~CH,COCH -, 0o 2

17 CB3(0CHZG!2)6- -cnzcooa —cxzcocn )
50
1 - -
= -(a),, = ~CL,~{CH,),
55
60
85
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polycarboxyllc
= Jerr]
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[err] 30 Pol yam no- car boxyl i c ‘aci ds accordr ng to forml a IIIa No. R

[err] [err] 35 1 [err]

[err] 1| 40 2 [err] EP 0 230 893 B1 . [err]
2 [err] 45 3 [err] [err] [err]
50 4 Ph- [err] [err] 1 [err] 55
5 [err] [err] [err] 60 65 EP

0230 893 Bl Polyaminoepobycarboxyl s ac&deQOimrmOa oxmla NBII®

[err] P
[err] No. R - R12 2 [err] f?) .HZ xPh-
[-err] 5 ] . - P LCIIJ S LLCII] Lerr]

2. — 21 -154 : 23 _
?"[i”?]- 5 Lreffs ['err—fiiZ% T“"e‘rr‘f'l%‘“r] BT

- ) rr Jerr] 48 [err i on of the
corrpl eto corrpo%nds‘%ﬂ?:b%r ng to geneagli or mul a I (or fo‘rn%%to Vv,

respecti ve- t he pol yam no- boxyl [ ?ds @cordr ng to
general for as r formulas Ila re- spec i vel'y) which are the
cont 1 ass - enhd c?%}“ : %Zi“iicﬁrgﬂa%@%afﬁe”ﬁen?l o055 | EXANPLE 23
gogﬁleﬁg(/l g?ﬁ %?%llbr S- (cagblzxyrret hyl ) - am n%ot hyI ]-N
(cart)ce)g]rretnhy péf?' oni ¢ aci q&gﬁ nula 14 Mlerr] b - 2, E- 2H

7 B(OGHLCL),- aucom 1 2 SN-CRL,C00H
- CocH 1 1 -
s 8 HOGLOL), ~CIH0008 | R
9 H(OGLGL) -  -GLOXH 2 2 >N-GLo0H
1
2

10  HOCH, (CHOH) ,CH,~  =CHL,00CH 1 -
30
11  HOCH, (CHOH) G~  =CH,O0CH 2 == N-CH,CO0H
% 1
= = (G = ~G=Clay) "
40
-
50
55
60
65
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49.2 g of

3- phenyl met hoxy-2-N-[2-N,, N - bisé,carbox net hyI) am noet hyl ] - N- (car boxynet h
yl)-am no- propionic acid (= the fown in the caption of Exanple
2) (0.119 nol) and 13.67 g of manganese car bonate (0.119 nol) are heated In
1100 M of water at [err] under agitation. After about 20 mi nutes a pink-

i sh-red - I I Ior compl et er an additional
10 m nufgg H%garéggfalgggf%ci"_ghj.?s ?g:?:g’rl 9% & yg{ﬁ)ut [err] for one
and oné¥al R hours, then ffiltered Rasition| ea@ and evaporated im A vagcuum
untsi | dey—The nnrrnlnxmnﬂanpqa ofpBind t hys obtained nelts, in a
dehydr at,ed ondi ti o on, at rr] Anal ysi s of the dehydrated conpound: [err]
50 :cal ul’at €d: C 46.:46% . % N 6% 2% Mn %él'msﬂsured Cu5182%4 H
4.81% 6..41% M 11. 52% MPLE 24 Salt o

trjgs- (h;llxdroliyrret hyl ) - am n ?%I?ane (TRI'S) of'{‘."ﬁ’ ég*r’plgx rrangar}es% cOnmpound

h le 23 55 F Il =2 R =
rsngwln '8 Exirrrp[grr] [err] a( ); ?er:r]_ To-?:ho'li[gtr)lr%iﬁﬁz'gir{ rel O][erzg]

gof tr|4s (mﬁ}a i nomet hgne in 5 g ©f uble-digtilled water
gable f Jectro Is ded under agitation, 41.28 g (0. ) of

3 phenyBrret " 60 2 -CH= -

bi s- (car boxy fé 'Is) am no hyI ] - N- (car boxynet hylfl) arr?nopropi gnilc acid. The

sol uti o6 t w?aﬂ?)a{i- -eated wath 11. 43wg Of 6c cgrbpnate (0.1

o) ) and agi fate err] “until conpletely di ssol ved TRe cl ear solution

i 20di | ufed CHL,OHCHL Y- oﬂifl-oubl e-d@stil | et e30NCHt hen fift ef ed_under
sterl | e conditions. A nunmber of the characteristics of the conmpound

obt ai ne§ alH0MLCHe=i n To@IEOM) and22. 65 Ualspeltrurll | anbda2mex. g 256nm
epsi l on_=239. EP 0 230 893 Bl The sterile dear solution is cooled to
[@Br] afd et HCHsve- drT‘Fh‘% 0.012torr armfHFerd CAFHE freezel dki ed
product is filled under sterile conditions into 14 serumvials. Wen it is
to be used the solution i¥%Fe- constituted by injecting it with 10 m of

doubl e4gi s ter amount of solution obtained is a suffi- cient
asount gf c@ﬁ@ggﬁ?enhan{% agent Tor nucl &5 %[5?‘3 5) h & one

adul t. 3EXA N net h mg ucam ng salt o nganese corrpound
according t wf’%%e 23 %or Ia [1: f[err] = If}&g”@gmb err] R
= Ph- Ch2 (ﬁdi: )-,4.&3 103 [err] ) no 064gof
3aphenyl rre'?% XYy - I\I=[32 N, N €bi s- (car boxyrret I) anﬁnoem I\é %

(carboxyne ( -opr Rric acik (0.5 @@_nﬁof do bI istilled
water is tre portioffs with 204Ggof N—rret yl glucamne he

sol ution obtar ned with a pH of about 5, is slowy treated, un- 15 der
agstation, with 200 mM of a 2.5 nolar solution of manganese chloride (0.5
mol ) . Eﬁéﬂmﬁ-m-aagbguw,smmcm aoording rie dfodmuela bEga Np -t:o_@h;ssol ve

under i tﬁtl on. After tlggs%req[erh] sol gtion Has been n x

45 ' -
14 GIB- 2 ~Ci= H H -(xzc(%)z_ 1 -
15 8(00{2('112)7- 2 ~Ci= H H -Qizc(ma)z- 1 -
S 16 HOCHL,CH(CH)OL,~ 2 -CH= H H -aLc(aL),- 1 -
17 - 2 ~CGi= 5-CH,0- H -aLC(aLy) - 1 -
55 18 H- 5 N 4-Cl;  6-OLOH -OLC(CL),- 1 -
19 Ph-(}lz- 5 T 3-N= 4-013 G-Qi-zm -0*2(:(013)2- 1 -
60
65
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added, the pH of the solution is brought to 6.5-7.0 by the addition of

N- et hyI D-gl ucam ne. The sol ution EW{O a volune of 1000 m and
filtered in sterile conditions. UV spectrum Tanbda nmax. - 225 nm epsilon
- 235. 20 B) The sane conplex salt is also obtained in the foll ow ng
manner: 46.5 g of the conpl ex manganese conpound obtai ned according to
Exanpl e 23péByaihEre+pelycarbofyNicohcdasblaccbriing etb véemmukmdlTa sol ution
with a pH of about 2 is obtained. The pH of the solution is then adjusted
to 6.5-7.0 by adding N-nethyl-D glucamne. The solution is diluted to a
volune of 1000 mM and filtered in sterile conditions. WV spectrum | anbda
max. = 22%Nom Rpsilon - 235R;25 The sdluti ons obr&ﬂ*pq -¥c img B A) or
B) can be wused tg enhance thpalmnt raqtagf the innges 0D r?ggéi gvmlml)par
spi n tormgjeaph Dosage: Solution A - r oxi mat el y 15 m Solution B - '
appr opgl mat 30 EXA he '§§§ I

conpound of 3 phenyl - met hoxy-2-N-[2' - N -[2"- N, N'- bi s+

(car boxymet hyl ) - am noet hyl]-N - (carboxynet hyl) - ani no%yl P’N—(car boxynet hyl
) -am nopr ion %ﬁg & 11 Z [err errleferr] 16).‘9 of
sodi um h oxi ( 6ial |‘§‘[‘z €d t o ensi on% 53/ 5 g of

3- phenyl rrethoxy 2-N-[2'-N -

[2", N, N -bis- (carboxynet hyl ) - am noet hyl ] - N - (carboxyr‘r%ﬁ) am noet hyl ] - N-(
carboxyrret yl )@l NO- pmw m&g @i at e aci onpounqg shown
in the caplonc%f Exarrple 4) oOm doubl e- dls-@ntlll vvaterfiT_he

sol ut®on obtai ned is sl ow y treated under agitation lﬂ-l m of a 0.5
nol ar sol ution of gadolinium chlori de and si mul taneousfy with as nmuch of a
2N-sol uti o ofpegpsi um hydr ox-dw dogii t 0 mai RCHi-R-1CHe pH of It he
reaction solution between 4.5 and 6. 0. ce the addit]i on d¢f gadolinium

chl ordde is cdm[e@eli;debdcp-lp-gnudiuyﬂe solution is adj edCHQ 6.5-7.0, the

50 solution is diluted to 1000 M and filtered in stérile conditions in a _

ni trogen almesfiy)e = JMHsUEHglym | ambda = 256 nm epsilon = 220. The
solution is transferred Into serumvi al s in sterile conditions or is

free®e-dried. Dosage: 20-200 m (Q.2-2.4 Joer k f body weight). 55

EXAMPLE 2fthgnswwurb%zlesnﬁpésésga&mrmmﬂ c'd%pg‘?ﬁ?ﬂ"d 112

3-phenyl - net hoxy-2-N-[2'-N_-[2"-N', N'- bi s- _ -

(car boxynﬁPnyI'}- am noet hyl ]RJJ\I- (car boxyrret hyl ) -am noet'fqﬁz)h\fi‘c%lmyrreﬁyl ) -
H——add—FerrHao—+-H——t-eri—-o6——ter-f—e4—_—

am nagr opi
1l 013- -Glzmi -(l}l—— clx- 1
. @ o
2 G{3— -G'IZQ{B | -cl:n—- (‘}1- 2
3 ;a9
3 ay ~cx,c00H -?—-—}aa- )2
| (cu,),
50 4 Ph—- -axzaxn -o\;-—-—;ca— 1
(aL) .
' b
55 5 0‘13 (%012)4- -(Bzm -{lx__ (ljg- )
&
"t —tan), = -GL-C(ay),- >
60
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65 EP 0 230 893 Bl 28 g of TRIS is gradual ly added to a suspension of

53.15 g of 3-phenyl net hoxy-2-N-[ %Bﬁb%% N' -
bi s- (car boxymet hyl') am noet hyl ] - N ? yl ) -am noet hyl ] - N- (car boxynet hy
| )-am nopropionic acid in 500 mM of double-distilled water suitable for
I njection. 5 The solution obtained is slowy treated under agitation
with 200 m of a 0.5 nolar solution of gadoliniumchloride and
si nul t anBed¥aRinerearRoxylie 3eids yaceeydingy tp- £ormuda: Vane), in order to
mai ntain the pH of the solution between 4.5 and 6.0. After the entire
quagiti t y\Nnf Rerr] has beer, added, the is adjust- ed fogf. g - 7.0 by
adding TRIS, the solution+s diluted to?1000 m, filtered Iin sterile
conditions and trans-.1erred 1o serumvials or rtreeze-arred. 10 v

he

spectrurl | aplpeda = 256 nm-car-?gm' o0oN = Z%WPLE 28 Ser'zn(jmm
conpl ex gadolinium conpou of 3-phenyl nethoxy-2-N-[2'-N -[2"#N', N'- 15

bi g?car Dxyne-hyl ) am noet -(car b@%memyl ) -am noesh@ 3> eodgpxynet h
yl ) -am nopropi oni ¢ aci dq Fo la I1: [er [err] [err] [err] 20 [err] 25
The prephr at is siml at oR 27 with t2eITRI$ being

reggaced by an equi nol ar. anmdunt of serinol (=

1, 3°di hyldr o >~ am nopropmv spedt hﬂgda = 255 Am -epsilon - 232.
EXAMPLE 29 30 The L-omithine salt of the conpl eX gadolini um conmpound of
3- phenyldret G2 N- [ 2' - N-CHO008 | N' =GHL00H 11 -

(car boxyyret hyl ) - am noet hyl ] N - (car boxynet hyl ) - am noet hyl ] - N- (car boxynet hyl
) - Zi noff off Eha@iaT For : [erg%/zcm’lr] 35 Z [gr [eTr] [err] The

o ]
preparatjop.is simlar to of Exanple 27, with the fris being replaced
by _an eyui &hép’a%?ra' of < hhi ne.'g%%orrespondi ny lysime salt is
obtained in the same manner. 45 EXAMPLE 30

25 1
)T =), = -CBZ-C(CH:,)Z-

30 Preparation of the complex compounds according to general formula | (or formulas 1l to V, respective-
ly) from the polyamine-polycarboxylic acids according to general formulas la (or formulas lia to Va, re-
spectively) which are the basis of these complex compounds and of ready-made solutions for use as
contrast-enhancing substances according to the invention.

35  EXAMPLE 23
Complex manganese compound of 3-phenylmethoxy-2-N-[2-N’,N'bis-(carboxymethyi)-aminoethyl]-N-
(carboxymethyl)-aminopropionic acid ( xymethyl) oy

40 Formula li: Me(a+) = Mn(2+); b = 2; E = 2H; R = Ph-CHz-; m = |, n = |; Ry = R3 = -CH2000(); Z = (); X m -

492 g of 3-phenyimethoxy-2-N-[2-N-,N"-bis-(carboxymethyl)-aminoethyl}-N-(carboxymethyl)-amino-
propionic acid (= the compound shown in the caption of Example 2) (0.119 mol) and 13.67 g of m:r))ganese
carbonate (0.I9 mol) are heated in 1100 ml of water at 100°C under agitation. After about 20 minutes a pink-

— lsh-rgd solution is formed which loses color completely after an additional 10 minutes. The reaction mix-
ture is maintained at about 100°C-for one and one-half hours, then filtered until clear and evaporated in a

vlsas-cu';ar?cunﬁl dry. The complex manganese compound thus obtained melts, in a dehydrated condition, at

Analysis of the dehydrated compound: CigH22MnN20g: -

cak.ulated:C 46.46%; H 4.76%; N 6.02% Mn 11.80%; measured:C 45.82%; H 4.81%:; N 6.11%, Mn 11.52%.

EXAMPLE 24
gaalt of tris-(hydroxymethyl)}-aminomethane (TRIS) of the complex manganese compound shown in Example

50

55 Formula Il: Me(a+) = Mn{2#); b = 2; E®+) = 2+ (HsN-C(CH20H)a)*; R = Ph-CHz-; m = I; n = I; Ry = R = -
CH2C00); Z = (); X = -

To a hot soluiion, at 60°C, of 28 g of tris-(hydroxymethyl)}-aminomethane in 500 ml of double-distilled
water suitable for injection is added, under agitation, 41.28 g (0.1 mol) of 3-phenylmethoxy-2-N-[2-N°,N"-
60 bis-(carboxymethy-l)-aminoethyl]-N-(carboxymethyl)-aminopropionic acid. The solution thus obtained is
treated with I.48 g of manganese carbonate (0.I mol) and agitated at 60°C until completely dissolved. The
clear solution is diluted with 1000 ml of double-distilled water and then filtered under sterile conditions.
A number of the characteristics of the compound obtained are listed in Tables | and 2.
UV spectrum: lambda max. = 256nm; epsilon = 239.
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The N-nethyl gl ucam ne salt of the conplex iron conpound

N, N' - bi s- (2- net hoxy-1-carboxy- | -et hyl )- [ -

bi s(2- hydr oxyphenyl et hyl ) - et hyl ene dgﬁ#@%%l alVa:[err] [err] R[err]
Aferr] 55 To a suspension of 3.336 g of

N, N - bi s- (2- net hoxy-1-carboxy-1|-ethyl)-N, N -bis-(2-hydroxyphenyl nme-

t hyl ) - et hyl eThe slérientiens mﬁmw(:lqdmwmmmmm 0.0h foprand 328°C. The indezef

s
an aqueous 9iag rregugt is flpdynden sted H;D"ﬁgl mmammwwsw
duct i %,gg&;g;’ ' : 9Pefirined = 5
Blr-loi gcgbgﬁtmgﬂ'} 0 %ﬂ S {%Pg%\ of f ?%%ﬂﬁ% mmol ) is added

and the pHEXAMPOE250! ution is kept between 5 and 7 by adding

N- net hyl gl UC%%QS' 'Tk}e solution imrediately turns to an i.ntense red col or.
60 Af t n 119 egm ag m&gﬁ ; %@ed,. t h H
of the sol WJ‘%{J_ 4 '?bzané?;‘i‘l"-zegg H TSRS =7 %é’d&'gﬁ -
N- et hyl gl ucam ne -7t 1s diTuted to 100 m with water "for I njection" and

filtered thraughsaspension bEr20§.4f § | dfes-phhyimetibrysaR-[2007Ne-bis iddoRgtathylHaminbethyl}-N-
UV spect r ur(cartoayriaiiayl)raminopropignié acid(0.5 godiin 600 mpai0dbubledistilad water is-tre4®8 im portions

epsi | on _378yith 204.6 gpof N- ing. The sofution @btainedwittha pH of about 5, tRatpd, un-
e T Y e T
descri bed igiadaXHEISHOT the SoRfIGHID Brosght & 815.7.0%Y e dcbitibr & N-A 76.5the SBiution
t hrough 52,is dilited & vbluie@f 1000 Ml dnd fiterétiin 616418 Edridiionsf er ri ¢ chl ori de, gadol I ni um
chl ori de, nHMepecimmclamhdaomaxie 226 nmyepsilob R@B3. car - bonates or basic salts.

5 _
Tabl e 129 i st B) thetsame somplex salt issglsn ghigined in the fallowing-manner; 46500 thej oo m;meessf

|
' i f | j uti
el T B S e
par amagnet iuvgpea:]m]' bayr%ﬁ@l. ;@pgiia%-bgg,l OW ng neanl ngs: ED‘Ir!A: Et hyl ene
di am neRst etra-acetic acid; 10 DTPA= Di et hyl ene triam ne penta-acetic acid
EHPG Et hyl efhe soiuiensrabtajteracqgrding to A) pr BY eande\ushe i enhancedha eontiast of thaimages ob-
3- phenyl matm%? ‘;&T?{E"?’ﬁ%'@%ar boxymet hyl ) - am noet hyl ] - N- (car boxynet h
yl)- am no Wi =
3- phenydonelt@r?oxy'fmz-é\lel-pﬁg" - tﬁ"y- [ 2"-N', N'-bi s-(carboxynet hyl )-am noethyl]-N -(ca
r boxymet hy |IEXAMPEE 26 am noet hyl ] - N- (car boxynet hyl ) - am nopropi onic acid; B
19040= _
i H r i m f Y Sy N | ,- 3 | i -~

N N - bi - ( a&%ﬂﬂ%&ﬁ?&%ﬁ&&ﬁﬁﬂ%ﬁ%ﬁﬁmﬁmmﬁﬂﬂﬁ%ﬁ#ﬁQZ%@@&E%%ﬁﬁ%mﬁﬁ%ﬁﬁﬁﬁﬁTWae
thyl enesdi I1: MalabG Gd(3+); b = 2; E®¥) = 2 Nal+);

Zu(); R=Ph-CHa-;m=l;n=2;

Ry = Rs = -CH2C000) ;

40 X =_"N-CH coof™)

2

I6 g of sodium hydroxide is gradually added to a suspension of 53.15 g of 3-phenylmethoxy-2-N-[2-N'-
—_ - [27-N”,N"-bis-(carboxymethyl)-aminoethyl]-N’-(carboxymethy)-aminoethyl]-N-(carboxymethyl)-amino-

45 propionic monchydrate acid (the compound shown in the caption of Example 4) in 500 mi of double-dis-
tilled water. The solution obtained is slowly treated under agitation with 200 ml of a 0.5 molar solution of
gadolinium chloride and simultaneously with as much of a 2N solution of sodium hydroxide as is needed to
maintain the pH of the reaction solution between 4.5 and 6.0. '

Once the addition of gadolinium chioride is completed, the pH of the solution is adjusted to 6.5-7.0, the

S0 solution is diluted to 1000 mi and filtered in sterile conditions in a nitrogen atmosphere.

UV spectrum: lambda = 256 nm; epsilon = 220,
The solution is transferred into serum vials in sterile conditions or is freeze-dried.
Dosage: 20-200 ml (0.2-2.4 ml per kg of body weight).

S5 EXAMPLE 27

TRIS salt of the complex gadolinium compound of 3-phenyl-methoxy-2-N-[2*-N’-[2"-N",N"-bis-

{carboxymethyl)-aminoethyl]-N-(carboxymethyi)-aminoethyl]-N-(carboxymethyl)-aminopropionic acid

Formula il: Me(a+) = Gd(3+); b = 2; E(b+) = 2+(HaNC(CH20H)3)*; Z=(); R = Ph-CHz; m =1 n = 2; Ry = Ra
60 = .CH.COO);

x =>N-cH,co0!™
65
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20 Stability and specific rel axi vi ty" of paramagnetic conpounds in water
and in rat plasma - 20 WHz, [err] COBEI ex Stability constant

Specific relaxity ( standard devi atERM23G8IBBIve" [M of the
conpl ex (mmol Jerr]) 1 specific relaxivity (og. unit)
I n wat er I n plasma in water in plasma 25 Wh- EDTA

14.0 3.63 (0.10) 5.29 (0.04) 1 1 Mh-B18950

13. 4 - 28 g of TRIO¥ @'adxih)ly added tBa 3&(pensth'ﬁ)of 53.15 g of)3-plenyimethoxy-ZN-{ 2SN[R/

22. 7 bis-(earbo i) -(wboxymgﬂtyl)—ammoproppn@d B

m500 mi of double—di ater injecti
A el o %@M m&a&'&@@ﬁ%ﬁf bttt
o]
Fe-B 190 %ﬂ “t"w"é‘e?i"é'm 6.0. Ak added, thé)pi9 s aa“ugt-
1. 04 "Expd uss.sd 70bytddding MBIS, the solotitinfis dnlutadtto Q0P miffilteriad inr Seyileceopditions Iamhear(ey
a - bx) Yamedto senmrvidisardreezeidded: at e of 35 | ongi tudi nal relaxation (y) of
t he ¢8| utiVispesiumyjambra =256 PBHPRSIAN=RM8 of t he paramagnetic conplex (x). The

i ne vvas%ﬂégéeed in the concentration interval between 0.1 and 5.0

mmol / | d as the ratio of the specific relaxivity of the clainmed
conpl ex ®aghol hamspgcmtd leeaxrgaddlimumf cbinpound 1o s pphahyimathoxf 2N TNERTNTNT ex.
40 Frism &is(cempeyme {saboxymethyl=amingsthyil ethyl)minopeopionic acid

effectiv g&'@ t??\}gc pcentration of the conplex), it Is clear that
substanti ﬁ) S ct to known conpounds can be obtained in _

pl asma w peée and gadol I ni um conpl exes of the invention. Wile
t he @fectr veness of the iron conplex is not significantly different from
that of the reference 45  conplex, s sé gbbl(t-y | evel is higher and it
exhi bits, noreover, inportant he?iaf‘o 2 perties in ani mal experinents
(rabbits). This is indicated by the fact that excretion takes place to a

| ar gegsext eﬂt L 0uals L.rtﬁﬂtﬂ%tmr efxaﬁgsﬁta]?r@% 118 YRR el pftded B/ N 4amb i arktubs

ducts verssﬁhgl( ght Rours arter

| . V. adniuv spbétiint I .TéBs:imi‘ 29250 agr ees vvrth the in vitro
determnatlon of the protein blndlng which, in so rabbit plasm, is
consi g SNAMPLER® | over 30% Fe- EHPG a corrpound whi ch represents t he
current te LY ﬁ,{g N -bis-
i hi N bi
Hepat obi ls'ltl'tg1 L0 g”h mbiB ﬁﬁ&rﬁa%rhofd'un e} ﬁ'lo A a%aﬁfa is

St udi es, FBnﬁ:lalef-#)eerst») mt-a. Journal of Co uter Assrsted Tormgraphy
9(3): 43JEMB-82- (QH:):GH(NDBIGOQR%’en Press; New York) was tested under the
sane Tondj1 d:hspg'%é oldtr % deci si vel y | over |evel of hepat ot r opi sm
(biliary "8%- RsssC |on 8% and less protein binding, i.e., below 20%.
Sone of the initial data on the tol erance of tr‘e_r?;orrpl ex conpounds in
question, as conmpared with non- Qpnﬂpﬂ‘eueﬁﬂi tal ions, are set forth
in Tafle 2. 60 65

The preparation is similar to that of Example 27, with the tris being replaced by an equimolar amount of
L-omithine. The corresponding lysine salt is obtained in the same manner.

EXAMPLE 30

The N-methyliglucamine salt of the complex iron compound N N’-bus-(2-meﬁtoxy-l-carboxy-l-ethyl) -N,N"-
bis(2-hydroxyphenyimet {I)-ethylene diamine
so Formula IVa: Mef(a+) = Fal3+
E®+) = (CHsNHzCHz(CHOH)4CHzOH)(+);
R=CHs-;mu=l;n=|; T=-CHz;
A=BaH;Q=-CH=;Z= ()

To a suspension of 3.336 g of N N‘-bts-(2-methoxy-l-carboxy-l—ethyl) -N,N*-bis-(2-hydroxyphenyime-
thyl)-ethylene diamine (7 mmol) in 50 mi of water “for injection”, 14 mi of an aqueous IM solution of N-meth-
ylglucamine is added with which the product is put in solutlon To the solution prepared in this manner,
whose pH is about 7.3, 7 ml of a IM solution of ferric chloride (7 mmol) is added and the pH of the solution
is kept between 5 and 7 by adding N- methylglucamme The solution immediately tums to an intense red

color,
60 Atter the full amount of the second solution has been added, the pH of the solution is adjusted to a val-
ue between 6.8 and 7.2 by means of N-methylglucamine; it is diluted to 100 ml with water "for injection” and
filtered through a 0.22 u filtering membrane under nitrogen pressure.
UV spectrum: lambda max. = 275 nm - epsilon 12300
65 lambda max. = 485 nm - epsilon 3780. '
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EP 0 230 893 Bl Table 2 Tol erance DL 50 in ng/ kg nouse

| nt ravenous - oral 5 [err] 72(62-85) [err] _
2628(2448-2826) B 19030[err] 38ERO0RBARBBL) [err] 36( 31- 40)
1032(965-1115) [err] 767(692-852) . 6650(6127-7216) B
18950[ err] 1177 (1089-1270) 8329 (7631-9074) 15 B
19030[ er 1 | in a mhritef dimileR tdWiat-descgibedlia fHe pracBding 3 ¢ 3o, tHi-dambiey tompoUiddehal Ne
salt B 1886®nﬁmumqs dilsanibéchip [Exdinmds ]l dizrooghc2?2 ana io tiiERtabléon pageél' 4 theough 52) ams

ous ehlmgﬁéeme chleride.\gadeliniym ée \wanganese chloride or with their car-

t hat by cqb ‘
pol yag ni k9 Y ek N t | aI
et omlc@u LS S e R i B
corrpoundscoms@o g Hafamad :iod,em)nstrat es t at The conpl ex heavy net :
conpounds fﬁhesyhrbolbhmmhefdbwl»::mamgsg to forrrul a | are endowed with the

necessar yE mwismhe&”&ﬁ"eﬁeﬂ#-ast enhanci ng agents for nuclear spin

t onogt®ap "FYL?QP : r&d Jg'a}'(1 ng the formula 30 (b-)
Ethyia %h ygﬁﬁn il
agrr] E?S%m mb 8d;OT anNi'Fy%N ”%M %@ﬁ‘ﬁl&xﬁ(ﬁw&l IIqs/l Lerrl

anmoni um B 18030a3¢g hemmrmaw [areN -jaﬂddNGhﬁy-aiahpkymmyt}ammmhyﬂrN'Mozymbo nat ed
am not%aciaminoothyifiNi(eatho: F&‘ char ge ; mis an int eger
from | tdBo40mNN bﬁ‘(z‘gl"ll‘ﬁy"iﬁﬁwyf' g‘s'éz - fﬂ"l‘e%w)di’ﬁihy')'&mlﬁmmﬂefroml
to 8 carbon atons wherein froml to 5 carbons are substituted with OH

aral kyl wiTeblel to 4 aliphatic carbon atons; phenyl or phenyl substituted by .
hal 0-2050 Stasiiity andspécific ydlaxivitytiobpatamagnétizichmpaundsin walesdndiin raf sidsma -<20IMHx&oTCd e,

| ower al kW:odeéiVVer hysistampeondténg| Spatiiic Rllaxivitt(t s@Rddiddevialist) YRaMReel Kyl with 1
to 50 oxyqmp at oms anghbeshple t O(middl- §-hon at ons, wher ei gpetifid relakivilyy dr 0-

gen atoms may be subS(hg.tmlt)ed by fatWiater - in plasma inwater  inplasma
25 Mn-EDTA 14.0 3.63 (£0.10) 5.29 (£ 0.04) 1 1
Mn-B 18950 134 2.98 (1 0.11) 8.18 (£0.32) 0.82 1.55
Gd-DTPA 27 3.90 @ 0.00) 4.60 (£0.02) 1 1
20 Gd-B 19030 21.0 5.88 (£ 0.05) 8.58 (£ 0.05) 1.51 1.86
Fe-EHPG 33.9 1.07 (£ 0.04) 1.35 (£0.04) 1 1
Fe-B 19040 37.1 1.03 (4 0.01) 1.40 (+0.03) 0.96 1.04

*Expressed as the angular coefficient (b) of the regression line {y — a = bx) which correlates the rate of
longitudinal relaxation (y) of the solution with the concentration of the paramagnetic complex (x). Thae line

35 was calculated in the concentration interval between 0.1 and 5.0 mmol/.
**Expressed as the ratio of the spacific relaxivity of the daimed complex and the spacific relaxivity of the
corresponding reference complex.

40

From a companson of the specific reiaxivities (ratio of the effectiveness and the molar concentration
of the complex), it is clear that substantial progress with respect to known compounds can be obtained in
plasma with the manganese and gadolinium complexes of the invention.

- While the effectiveness of the iron complex is not significantly different from that of the reference
45 complex, its stability level is higher and it exhibits, moreover, important hepatotropic properties in animal
experiments (rabbits).

This is indicated by the fact that excretion takes place to a large extent through the biliary system

"(58% excretion through the bile ducts versus 24% through the urinary tract in the first eight hours after
L.V. administration). This result also agrees with the in vitro determination of the protein binding which, in
50 rabbit plasma, is considerable, i.e., over 30%.

Fe-EHPG, a compound which represents the current state of the art in this particular field (Iron EH-
PG as an Hepatobiliary MR Contrast Agent: Initial Imaging and Biodistribution Studies, R.B. Lauffer et
al, - Joumal of Computer Assisted Tomography 9(3): 431-438 May-June 1985, Raven Press; New York)
was tested under the same conditions and showed a decisively lower level of hepatotropism (biliary ex-

55  cretion 8%) and less protein binding, i.e., below 20%.

Some of the initial data on the tolerance of the complex compounds in question, as compared with non-

complexed heavy metal lons, are set forth in Table 2.

60

65

a e~

e 1o N ,.1-:_

-'-f'.i'!::;".‘;‘z"":E::E!é't‘f'ti!’i?ii*‘

bille  AHMT v
[ D Lo
LT T
[ R o
LT L
[ R
12 1

Wi .ot
BHpr awr e oy

R o i

- s e

e PO )
e e o
Nfopg e =

P

[

il A Tm  rac.
g ey

RNt )1 -a



[err] is [erf] a hydfoxy aryl al kyl , hydroxy pyridyl- alkyl, hydroxy

aryl (car boxy) al kyl or hydroxy ri - ( car boxy)-al kyl radical, where the
.aryl or pyridyl 55 radi cal #M{tut ed by hydroxyl, hydroxy al kyl,

al kyl , hal ogen, carboxyl or [err] R2 is the sanme as [err] or 60 65 EP O
230 893 Bl [err] 15 where [err] is [err] or a nonoval ent radical having
the structure Xis a direct chem cal bond -0, -S, -NH, [err]
or [err] n is . =1t en X represents a
di rect bond, a unlt of negative charge,
§nd[err] may al so be * « ng the fornula
5 30 [err] —'Gﬁ@hcorrpound @(@'@ml having the formula: 45 [err] 4. The
conpound  of c| BIRA'GdRhy ng t 12628 @449oP826) EP 0 230 893 Bl [err] 20 wherein
Tis [err] Q |51§0301(§d9ﬂ is hyadnxgdezyﬂroxyl or | ower hydroxyal kyl and 25
B |'s hydrogen,_d4mpe’ al kyl', hsisgs), carboxyl 1032(955:-411155 The conpound of

aim4 ""“ere'ﬂrﬂﬁ@%@”' s”[ er 77 s92-852) 6650 (6127-7216)
B 18950 *Mn®") 177 (1089-1270) (7631-9074)
15 B1soao-de N-memym-glueaminasan

DTPA‘Mn‘z" - N-methy!-D-glucamine salt
B 18950 *Mn‘? = N-methyl-DL ine, Examplo 25.

20 Table 2 shows that by complexing paramagnetic heavy metal ions with polyammo-polycarboxyllc acids
according to the invention, substantial detoxification is obtained and relatively tolerable complex heavy
metal compounds are formed.

~ This demonstrates that the ooi'nplex heavy metal oompounds of the invention accord‘ng to formula | are

endowed with the necessary characteristics of- oontrast—enhandng agents for nudear spin tomography :
25  imaging.

Claims

%0 l. A compound having the formula
[ - (b-)
R-0-(CH 2 ) m-C'!H-COOZ |
as - N - Me(®V) g(b*)
e \ (I)
Ry Ry

40 —— —

wherein

ais2or3;

b is an integer from O to 4;

Mel(a+) is Fe(2+), Fel3+), Gd(3+) or Mn(2+);

45  E®) is an ion of an alkall metal, alkaline earth metal, alkyl ammonium, alkanol ammonium, polyhydroxyalkyl
ammonium, or basic protonated amino acid, said ions representing a total charge of b;

- mis aninteger from i to 5;

R is H, alkyl with from | to 8 carbon atoms, alkyl with from | to 8 carbon atoms wherein from | to 5 carbons
are Substituted with OH; aralkyl with | to 4 aliphatic carbon atoms; phenyl or phenyl substituted by halo-

50  gen, hydroxyl, carboxyl, carboxamida, ester, SOsH, sulfonamide, lower alkyl, lower hydroxy alkyl, amino,
acylamino; (poly)oxa-alkyl with | to 50 oxygen atoms and from 3 to 150 carbon atoms, whereinlto 5 hydro-
gen atoms may be substituted by OH;
Ri is -CH2COO0Z, -CH(CHa)COOZ. CH2CH2-N(CH2C00Z)2, a hydroxy arylalkyl, hydroxy pyridyl-
alky!l, hydroxy aryl(carboxy)alkyl or hydroxy pyridyl-(carboxy)-alky! radical, where the aryl or pyridyl

55  radical may be substituted by hydroxyl, hydroxy alkyl, alkyl halogen, carboxyl or SO3H;

Rz is the same as Ry or

60
65
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6. “The conmpound’
conmpound of cl ai
consi sting of

3- hydroxy-2-N-[2'-N -

of claiml|
m |

[2 y T

having the forrmula [err] 40 45
wherein [err] SSEPdiaoSféaeﬁi ed fromthe group
,» N'-bi s- (carboxynet hyl) -anmi noet hyl ] - N - (car box

7. The

ynet hyl ) - am noet hyl ] - N- (car boxyrret hyl ) - am no- propi oni ¢ aci d,

3- phenyl met hoxy-

2-N-[2' -N -

[2"-N', N'-bi s-(carboxynet hyl ) - am noet hy]-ﬂ\l (car

boxynmet hyl ) am noe- thyl]-N(car boxynet hyl ) - am nopr opi oni ¢ aci d,

3- met hoxy- 2 g bi s2pg) thlod] - Dl eRBH e D RS ) -2 fopr opi oni ¢
acld, s

3- phenyl net hoxy- 2- N, N-b| s-[2'-N, N -bis-(car boxyrret hyl ) -am noet h\r*}Ram nopr
opi:oni-c aci d,

4-(-3,6,9,12, 15- pentaoxahexadecylo y) - 3; 3-di et hyl - 2- N-[2°-N-[2"- -N d\r bi s-
(car boyynet hyI) am noe- thyl] dar boxy

met hyl ) - am noet hyllcg-(caréﬁmﬁrf(hyl) amd}.o tbﬁvrl c acid, Eﬁ’ 0/230 893
Bl

4-(4' -ani no- phenyl hoxy)%é Net hyl - 2-N, N-\kéa[g aN/N bi s- (\bakboxyrret
hyl)a oethyl] anThad 3ic add

4- (3, 6 S- pent aoxahexadecyl oxy) - 3, 3-di et hyI 2 N N-b| s-[2'-N, N bi s-(
car boxyrre X HEOGFD dhard:

3- hydr oxy- ,dgg(g.ys (carﬁt%g?(?rret r?gf'?ﬁr am noet% | N—(car boxymet hyl ) - a
m no- prop i C a

3- phen@q negﬁm%"fl?'w 1t ’ﬁ'ykl('cﬁlrm%y'i‘)c”&w%%%?ﬁyl] N- (car boxynet

hyl ) -am nonlp

3--act | oxy-Zis hydrogen of a ygit ofpegative @%W%ﬁmﬂ%@ﬂhﬁwa@tm boxymet hyl ) - a

P or 3, with the proviso that when X represents a directbond, nis |, 2 or 3;

ni no- pr opi Oﬁ,'ﬂ'negemaoundofdalmlhavingmefonnua
N, N - b&&s ( 2- hydro_y | - carboxy-I-ethyl)-N, N -bis

di am ne,

10

4- et hoxy- 3, 3- dijme
boxymet hyl ) - am 1
3- phensd net hoxy-
- N- (car boxynet hy
N, N - bi s- (4,7, 1d,
decyl)-N, N - b| S-
N, N - bas (4, 7, 10,

%- CEZM-@’COO -bis-(carb

obu- tyric
2-N-[1', 2" dlmetlhy| 2-N, N_b|‘

(car boxymet hyl ) ethyl ene
(b=) _
pxymet hyl ) -am noet hyl ] - N-(car

(car boxynet hyl ) - am noet hyl ]

| )-am - nopr opi ¢ add

13- tetraoxa‘-&ﬁ& Qi mst-hyﬁ I-ca
v(carboxyrreth )-et hyl ene 15
13-t etraoxa- 2, 2-di net hyl -1 -car

decyl)-N, N -bi s-
4-(3,6,9,12, 15-

(carboxynet h

2- di net hyl - ¢
ent aoxahexade yzoRy) 3, 3-di net |

b+ (II).
boxyEI(-tgtra
i am ne,
oxy-l-tetra
t hyl ene di am ne,
yl-2-N-[2'-N , N -bi s-(carbox

ynet hyl ) - am noc dohexyl (g .qqsﬁ% N- (car boxynetihyl ) - am no- butyric acid, 20
NN - bi g ( 3- net haxy- 2, 2- di mek hyl -B- car boxy-1-prqpyl )-N, N - bi s- (car boxynet hyl
)-1,2-(trans) - cykl ohex- -~
3. The compound of claim | having the formula:
® [ R-0- (CH,) - GH~C00E ] (b-)
TR
50
Nk e (2+) (b+)
,l - e E (II1).
|
55
(Citp)
N-R‘i
60 R~O~ (caz) m-CH-COOZ
g —
4. The compound of claim | having the formula
65
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ane di ani ne, ' | o |

3- phenyl net hoxy-2-N-[2-[2-N , N -bi g~ nmet hyl ) <« am noet hoxy] - et hyl ] - N-(
car boxymnet hyl ) - am no- propionic ac %§%§h§85%1

N, N - bi s- (24- hydroxy-4, 7,10, 13, 16, 19, 22- hept aoxa- 2, 2-di net hyl -| - car boxy-1| -t
etracontyl -NN -bis- 25 (carboxynethyl)-di am nedi ethyl ether. 8. The
conpound of

aiml wherein Me(a+) isggerr] is selgcted fromthe group
consi sting D= ~CH~ | -
N, N -bis-(2 #a?ho‘nglmaﬁofﬁq -elb DN - Bi s- (2= hy&?o?(yphenyl met hyl ) -eth
yl eng di ani fe, N=T @ |
N, N -bis-(3]6,9,12-tetragxa-|-car 'k ridecyl)-N, N -bis-(2-hydroxy-pheny
| met hyl) - et hyl ene di amg H..) - .
N, N -bis-(3§6,9,12-tetr qixa- R-capboxY=| - tri decyl ) - NI,_N’-- bi s- (2- hydr oxy- 5- et
hoxygphenyl frethyl ) -ethyl g 40 Eéne*di‘ani ne, ., (a+) g(bH) (IV)
N, N - bi s- (3] net hoxy- 2, 2- ¢li net hyl - | - c&O¥oxy :
| - propyl)-N}N -bis-(2- h{ ﬁogy- phenyl get hyl ) - et hyl erje di am ne, .
N, N - bi s- 21} hydr oxy4, 7, 1§, 23016, 19 o\: A2, 2-di mgt hyl -1 - car boxy-1 -unconty
| - N,@I‘ - bi s- | 2-hydroxy- pReqy! & X1y! ene- di anmifne, 45 _
N, N'=bi s- 3-] 2, 3-di hydr oxypr opoxy) nmet hyl -1 - cqrboxy-1 propyl)-N, N -bis-
(2- hydr oxy- ple h,;(g1 - ens nne,
N, N - bi s-(B_%pﬁo@gm- ihrrgt hyl - oxy-I|-propylf) - N, N - bi s-(2-hydroxy- 5-

nmet hoxy- phenyl met hyl ) - et hyl ene Bli am ne,

N, N2 bj @'-;ffaﬁ hydr oxy- 2, 2-di met hyl - | - car boxy-1-propyl)-N, N - bi.s- (pyridoxyl)-e
t hyl enet{l. .l = Car. _

N; N - bi m&fﬁ Qm?ﬁé?ﬁgm PHICOPHICHRY | -1 - car boxy-1 - propyl )-N, N - bi s- (pyri do
xyl) - et hwmﬂﬁgﬁiWﬂmﬂwer‘rﬂd@xﬁRﬂhﬁd for NVMR contrast imagi ng which

congai nB ischydragemnlowéralkyi, hdloges,aibaxyl sreS@sthat i on tinme, the im provenment which

conpri seg- AW of gimdyhareindgiA inBe?tlivi ng the formula (b-) [err] 60
wher ei n é%%%E"Q%?MSJ avingthe fermylgn 893 B1 b is an integer fromO to 4;

[err] is [gLr] [err] Is an ion of an alkali netal _ al kaline earth netal,
al kgd amMmDpigup- peayol-caaEndzm pol yhydroxyal kyl | a ium or basic
pr ot onat ed} ani no ac®dM sdi d i ons representing a tofal charge of b; 5 mis
an integerjffroml to 5;
as “f"z’n'N‘ “i"z’n
X X * Me(@h) P (v,
(CHz)n (éﬂz)n
40 | l&
Rl-N-R3 Rl- -R3
~ 45 7.The compound of claim | wherein
R-0- (CH2 ) m—CH-COO_Z
0 -
N \
R R
1 2

55 is selected from the group consisting of
3-hydroxy-2-N-[2*-N’-[2*-N~, "-bis-(carboxymethyl)-aminoethyl]-N'-(carboxymethyl)-aminoethyf]-N-
(carboxymethyl)-amino-propionic acid, .
3-phenylmethaxy-z-N-[2’-N'-[2'—N',N'-bis-(carboxymethyl)-aminoethyl]-N'-(mrboxymethyl)-aminoe—
thyl}-N-(carboxymethyl)-aminopropionic acid, - :

60 3-methoxy-2-N,N-bis-[2-N’,N"-bis-(carboxymethyl)-aminoethyl]-aminopropionic acid,
3—phenylmethoxy-2—N,N-bis—[2'-N’,N’-bis-(carboxymethyl)-aminoethyl]-aminopropionic acid,
4-(3.6.9,l2,I5-pentaoxahexadecyloxy)-3,3—dimethy|-2-N-[2’-N'-[2"—N',N'-bis-(mrboxymethyl)-aminoe-
thyf]-N*-(carboxy

65 methyl)-aminoethyl]-N-(carboxymethyl)-amino-butyric acid,
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Ris H alkyl with from1 to 8 carbon atoms alkyl with froml to 8 carbon
atons wherein froml to 5 carbons Pr 1|tuted wth OH aralkyl with |
to 4 aliphatic carbon atons; phenyl "of substituted by hal o- gen,
hydr oxyl , carboxyl, car boxani de, ester, [err] sul f onam de; | ower al kyl,

| ower hydroxy al kyI am no, acyam no; &R@l Qoxa alkyl with 1 to 50 oxygen
atons 4’ Wmmr@nxleemmr%&ﬂmﬁwl&l&ws-[ L Nehisy(carbpymsthyf),appigoethvl}-amingen  at ons

ey be Bl b1 5l o5 Ay P YA SR

pyrrdyl

pyr sdylznzy}a Q-N b'w é-(ea hw)-mﬁé&mynmcﬁﬁWmaﬁyr)mﬂwbrbpwnwcﬁal may be
subst i t34henyl gthdixyérwmym N-bi yymdtHyD-lammaéﬁ(mLN (chrabxymethyl)-arainddpropibnior [ err ]
[err] iagidi he same- as err or err cé'ger,rl where [err]

[ :
is [err @”%3@ }Dr‘%;“' rpRioniapcid, i | 5 g
I'ﬁ é??‘v%en l§((repr::,zgﬂ‘g&{:n

di rgect ' ger 2 or
3, 1\%Athy,-[‘, rovit So §m%ﬁﬁnnl'dllﬁ"]az or 3; Z
i's  hyd@-shgnyimethoxg-2uNajl2-dhethyl @', Nmmgmemﬁwn-bmn Nreavboxjrathy)eanfi-er r] 10.
The nediopropibnicadd,m 9 wherein the agent has the fornmula 40 | [err] Il. The
rredl a dh Nc?"a(‘rﬁ'@'%&%%"ﬂ\?"‘&‘déﬂ@’ﬁé&“ﬁ Aeeyb-YNrhisdcahoxympthyl)l-eflene 230 893 B1

[er :QrbﬁQ;g—- SHNm he fornula 40
[err] wl&% iéﬁ'gm"’@ iﬁ%%&bﬂ“’iﬁ-( %ﬁ@k hydr oxyl or
| ower he3/684g, Miaoxaamdd&ylb:e/)-hydim@nz-m[mn' )dymbtbg)eammm-r boxyl or
[er"ro] 1®mmmsﬁar(m¢tw1m-pm atih [err] i [e
dib:-n(li-ememoxy-z,z-dlmethyl-l-wrboxy-l-propyl)—N -brs-(earboxymemyl) 2-(trans)-cydohex—

g-n;henylmeﬁoxy-z-N-[z-[z-N' *-bis-(carboxymethyl)-aminoethoxy]-ethyi]-N-(carboxymethyl)-amino-

propionic acid, and

N,N"-bis-(24-hydroxy-4,7,10,13,16,I9 22-heptaoxa-2 2-dimethyl-l-carboxy-l-tetracontyl-N,N*-bis-
25 (eerboxymemyl)—diammedieﬂ'ryl ether. -

8. The compound of claim | wherein Me(a+) is

re3*) ana 'R-o-(cnz)m-c?-cooz

R/ R,
ls selected from the group consisting of
N--bis-(2-methoxy-I-carboxyl-l-ethyl)-N,N"- brs-(2-hydroxyphenylmethyl)—ethylene diamine,
N ,N*-bis-(3,6,9,12-tetraoxa-l-carboxy-i-tridecyl)-N,N"-bis-(2-hydroxy-phenylmethyl)-ethylene diamine,
N,N*-bis-(3,6,9,12-tetraoxa-l-carboxy-l-tridecyl)-N,N" -brs-(2-hydroxy-5—methoxy-phenylmethyl)-ethyl-
40 ene dlamlne.
h‘lﬂN -li:ls-(3-methoxy-2 2-d|methyl-|-wrbox) +propyl)-N,N* bns-(2-hydroxy-phenylmethyl)-ethylene
amine,
N,N*-bis-2l-hydroxy-4,7,10,13,16,19-hexaoxa-2 2-d|methyl-l-carboxy-l-uncontyl—N N-bis-(2-hydroxy-
) phenylmeﬁryl)-emylene-diamlne. .
45  N,N*-bis-3-(2,3-dihydroxypropoxy)-2,2-dimethyl-l-carboxy-lpropyl)-N,N*-bis-(2-hydroxy-phenylme-
ﬂwyl)-et!'rylene diamine,
N*-bis-(3-methoxy-2, 2—dimethyl—l—wrboxy—l-propyl) -N,N*-bis-(2-hydroxy-5-methoxy-phenylmethyl)-
ethylene diamine,
’\I N’-bis-(3-hydroxy-2, 2-dlmethy|-l-carboxy-l-propyl)-N N’-bis-{pyridoxyl)-ethylene diamine, and
50  N,N-bis-(3-phenylmethoxy-2,2-dimethyl-l-carboxy-l-propyl)-N,N -bls-(pyndoxyl)-ethylene—dnamme
9. In a media for NMR contrast imaging which contains an agent for influencing relaxation time, the im-
provement which comprises said agent being a compound having the formula

p—

55 1 (b=)

R~0- (CH,)) m-cl:n—cooz
r . /N © pelat) g (b -
® | Ry \Rz

whersin
65 ais2or3;
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[err] 65 EP 0 230 893 Bl 15. In-a nethod for NWMR di agnosis of tissue
wherein an effective anmount of a nedia for diagnosis is admnistered, the
i mprovenent which conprises sai d BR3P 893 B ni ng a relaxation tine

i nfluencing effec- tive anmount of a conpound having the fornmula [err] 15
wherein als 2 or 3; bis an integer fromO to 4; [err] is [err] [err] is
an | oroigtn adf}oaiommet al, alkaline earth netal, al kyl amoni um al kanol
anmoni M *”969 k {MIB);  amoni um or ba5| c protonat ed anm no_aci d,

d i B A a'b)rlawmowv iid hhyeroxyaiyls
;SSI H, ! ;ﬂ&{‘@i?rf 3“’?3%°83?h83ﬂ 0% BResenipg R, Oml to 8 car bonR

at0m3 %&%E&Q%W&ﬁm&&awbﬁﬁmmé%e%mﬁbbwth |

to 4 adre pibatittied cafbbr igins;phiomd bt phiemyll sibstitoied by

hydr oxgeh. vmwn dser. Sesﬂarsylfasauiﬂp layer Blisyldowet & romm amhy.l

Iom%r %«%‘ ﬁ Wna@msmmswmmsmmmsm 50

2o gaegib oL Al b Bl il

atom; o > H dr oxy
ri dyu’aacal hhy %a’?m&%@m aémy hal@gﬁ%d:bmur SOsH; (ﬁ%

pyr| dymziqmalsm;@ma*kyl rad| cal, where the aryl or pyridyl radi- cal may be
substituted by hydroxyl, hydroxy al kyl, al kyl, hal ogen, carboxyl or [err]
30 R2 is the sane as [err] or [err] R 3 wherein [err] is [erR} or a
nonoval ent radical having the structure [err] X is a di recjhe cal bond,

-0, -5, td\lH-cageodz, r-d:n(CBPUICOGZt ,he- acnﬁ)gn eFX2 (oa23 2" s\hyt he proviso

théa when X represents a direct bond, nis 2 or 3 drogen or a
unit of negative charge, and [err] may also be [err] 55 16R3The met hod
of claim 15 wherein the conpound has the fornula 60 65

R

o ) R,
25 ~ -
"CH-———-CH =N s OX "'Cu CH-N
1N\ L \

L 1]

where
Rs is -CH2C00Z, -CH(CH3)COOZ or a monovalent radical having the structure -
R-O-(CH2)m- CH-COOZ;

35  Xis a direct chemical bond, -O-, -S-, -NH-, -fl‘l-CHaCOOZ or -?I\I-CH(CHs)COOZ;

n is the integer 2 or 3, with the proviso that when X represents a direct bond, nis |, 2 or 3;
Zis hydrogen or a unit of negative charge, and -(CHz)m- may also be -CH2-C(CHs)2-.
10. The media of claim 9 wherein the agent has the formula

1;
R-o-(caz)m-?x-cooz (b-)
~ 5 N-Rl

(CEdn . mela®) g (o) (11)
50 X

(CH,)

: R,-N-R
55 _ 1 3
— .
Il. The media of claim 9 wherein the agent has the formula

60
65
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EP O 230 893 Bl [err] 17. The nethod of clairm 15 wherein the conpound has
the formula 20 [err] 40 18. The meé&ua%asfw%bql m 15 wherein the conpound
has the fornula: OH [err] B wherein [®F ) 0 230 893 B1 Qis =CH or
-N-, Ais hydrogen, hydroxyl or |ower hydroxyal kyl,or [err] B is hydrogen,
| ower al kyl, hal ogen, carboxyl or [err] 19. The nethod of claim 18 wherein
[err] is [err]e=b 20. The nethod of claim15 erein the conpound has
the formula 14 r-0-(CH,)_=~CH-COOZ (b-) [err] 21.
A met hod for tjhe preparzat“? oh of the conpound of ‘cjaim | conprising reacting
a salt,_oxide] hydrox- ide,N®oR,Dasic salt of [err} ion with a
pol yam %o- pol ycar boxylic acjd %avi'ng the formula 25
[err] mis an}integer fron(¢;r11$p 5 35 .Rils H aljkyl with froml to 8.
carbon atons, lalkyl with frpnfi®to 8 carhon(a+yns |wher ei h%ﬁoml to 5
carbons are sybstituted wtg OH, aral kyd th | t)4aIEE I c car @TII).
at.ons; Bhenyl jor phenyl subptituted by hal o- gen, |hydroxyl, carboxyl,
car boxam de, dster, [err] wﬁ;gnam de; lower al kyk, |ower hydroxy al kyl,
am no, acyl amjno; . (poly)oxa}a BI with | to 50 oxygen atons and from3 to
150 carbon atdgns, wherein INtR.S hydro- gen atonsimay be substituted by OH
40 [e¥r] isf[err] a hydro|<y _&ryl al kyl, hydroxy pyridyla- |kyl, hydroxy
aryl (car boxy) -lagky. @g.y deeuycppz dyl - (carboxy) - #l kyl radical, where the
aryl or pyridyl radi cazrfﬁy be substituted by hydyoxyl, hydroxy al kyl,
al kyl , hal ogen, carboxyl or [err] [err] is the sdme as [err] or 50 3 .

20 I2. The media of claim 9 wherein the agent has the formula

- -0- -CH-CO02Z (b-)
25 R=0 (cnz)m | ' A
N-T
da)
X E (IV).
' . m(a‘*‘)
(CH,) .
35 l 2’n
N-T
)
R-0- (CH2) m-CH-COOZ
40 _
L -
wherein
T is -(CHz2)1.2-, -CH(COOH)-, or -CH(COOH)CH2-,
- 45 Qls=CH-or=N- '
Ais ..ydrogen, hydroxyl or lower hydroxyalkyl, and
B is hydrogen, lower alkyl, halogen, carboxyl or -SO3H.
13. The media of claim |2 wherein Me(a+) is Fe(3+),
14. The media of claim 9 wherein the agent has the formula
50 —
B (b-)
R-0O- (CHZ) m-'(lZH-COOZ
X X | - Me(3®) (Pt (v
60 (CHp) ‘fﬂz’n
Rl--N--R3 Rl-N-R3
65
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[err] 60 where R3is [err] or a nonovalent radical having the structure
R'OJ[err] COOZ Xis a direct chemcal bond, -O, -S-, -NH, [err] or [err]
nis the integer 2 or 3, with the pFB0i23889881 when X represents a direct
bond, nis 1, 2 or 3; EP 0 230 893 B1 Z is hydrogen or a unit of
negative charge and [err] may also be [err] or alkali netal salts,
al kal i - ear shin'EiathodRt NMRQiagRsBis &t tiSslle whelelhCarEéHectivé Amodnt of a media for diagnosis is
pol yam nadministeces; the iryprovementiwdhich asmpriged daidl rheliznavhtaining a relaxation time influencing effec-
[err] whdiveamountof a compaundihavingthedermplaom | to 5, Ris H, alkyl with froml to
8 carpon atons, akyl with froml| to 8 carbon atons wherein froml to 5
carbons ar subst(i-t uted with OH aralkyl with to 4beli phatic carb atons;
phenyl or phenyl R-u@_st(Cﬂét) CH~CQ02gen, hydrokyl, carboxyl, carboxam de,
ester, [err] sullfonanide® Fover alkyl, -I‘gx 1 hydr oxy Zh&xl am no, .
acyl ami no; (poly)oxa-alkyl wiNh | to Bé w@gen at onsB rom3 to 150
carbd atons, wierein | te”5 tho- 20 gen o may be substitutey by OH
[err] is [err] |a hydroRa_ryI al kylR, hydr oxy pyr§ dyl akyl, hydroxy
aryl (car boxy)-alu<yl or hydroxy pyr% dyl - (carboxyy) al kyl radical, where the
aryl or pyridyl maical nmay be substituted by droxyl, hydroxy al kyl,
al'kyl18 haMhe?bn, carboxyl or [err] [err] is the sane as [err] or 25 R3 [err]
wherein b b er or ,.a nmonoval ent radic having the structure [err] X is
a direct :)F'm é’é oM@ -Nt, [err] or [err] nis the integer 2
or: 3, Wi tEbalidieh ibH & h sikcalilnd .a@mbﬁm&ﬁ&%@ﬂaﬁmmm .pdtfhgr]ro r
3; Z20s lamehonigm) or Basicprotbnatedaimindegia] daiddors ieprabonting @ tdtalichdrgd@y; al SO De [erT]
50 npis armintegerdiomd i §10- car boxyl i ¢ acid of claim22 having the fornula 55
6Q R s H, alkyl with from | to 8 carbon atoms, alkyl with from | to 8 carbon atoms wherein from | to 5 carbons
are substituted with OH; aralkyl with | to 4 aliphatic carbon atoms; phenyl or phenyl substituted by halo-
- gen, hydroxyl, carboxyl, carboxamide, ester, SOsH, sulfonamide; lower alkyl, lower hydroxy alkyl, amino,
25  acylamino; (poly)oxa-alkyl with | to 50 oxygen atoms and from 3 to 150 carbon atoms, wherein | to 5 hydro-
gen atoms may be substituted by OH;
Ry is -CH2C00Z, -CH(CH3)COOZ, CH2CH2-N(CH2C002Z)2, a hydroxy arylalkyl, hydroxy pyridyla-
Ikyl, hydroxy aryl(carboxy)alkyl or hydroxy pyridyl-(carboxy)-alkyl radical, where the aryl or pyridyl radi-
_cal may be substituted by hydroxyl, hydroxy alkyl, alkyl, halogen, carboxyl or SOsH;
30 RzisthesameasRjor

R

. 1 |
3 is -CH,C00z, -CH(CH3)C00Z, —(cnz)n-x-(cnz)n-n\ '
} R3
40 R R
1 1
/ s
-CH—— CH=N » Or -=CH CH-N ;
T 45 CH, CHy R, (CH,) g Ry
wherein
Rs is -CH2C00Z, -CH(CHs)COOZ or a monovalent radical having the structure
50 R-O-(CHz2)m- ?H—COOZ;

X is a direct chemical bond, -O-, -S-, -NH-, -II‘J-CHaCOOZ or -lil-CH(CHa)COOZ;

n is the integer 2 or 3, with the proviso that when X represents a directbond, nis |, 2 or 3;
Zis hydrogen or a unit of negative charge, and -(CHz)m- may also be -CH2-C(CHz)2-.

55 16. The method of claim I5 wherein the compound has the formula

60

65
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EP 0 230 '893 BL [err] 15 24. The

Rl BB Ol & o err) 55

11111 11 1111
of claim?22
of claim 22

65 1 1111111 111111 11111
pol yam no- car boxylic acid
pol yam no- car boxylic acid

B wherein Tis [err] Qis =CH or =N, Ais hydrogen, hydroxyl, |ower
hydr oxyal kyl and 60 B is hydrogen |ower alkyl, halogen, carboxy or [err]
26. The pol yam nogwcarboxylic acid of claim 22 ha»aql ng the forrrul a 65 EP O
230 893 Bl [err] 15 Pat nt npr e One Ver bi ndyng d ormel 20 (b-)
R Q C(C2) -OCZ 25 - {ca 5)0%%_300 (-5 m5e(a+E 30
_worin 1@_ st die Zahl 2 odor -)Rb | st eine ganze Zahl 0 bis 4, MeQa+) ist
Fe(2+). FeoP), Gd[3+) oder 1
10
(tllH )n
7. The method of claim IS wherein the compound has the formula:
20
. R-0~-(CH ). ~CH-CO002Z (b-)
2°'m [
25 ?'Rl
(CH,)
2'n -
I (a+)
|
(f"z)n
35 N-Ry
L.-R-o- (CHz)m-CH-COOZ _
40 18. The method of claim 15 wher2in the compound has the formula:
OH '
_ - A -
45 R—o-(cnz)m-(‘ZH-COOZ “’_ )
lil-'.l‘
Q
50 (lcaz)n 5
I ‘
1'\1-'1‘
60 R-0O- (CHZ ) m-CH-cooz
d B -
wherein
T is -(CHz2)2-, -CH(COOH)-, or -CH(COOH)CHz-,
ey g st (IIMANINE
3 | ,3&%%,. ™ ,{.‘.gié
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35 E(b+) ist ein Akalil-, Erdalkall-, A kylamonium, A kanol ammonium,

Poi yhydr oxyal kyl ammoni um i onen oder el ne basi sch prot onl erte Am nosaure,
wobel ".di e 1onen insgesarnt b LadlER@23hBI BEn auf wei sen, mist sine garne
Zahl 1 bis 5, Rist H Akyl- mt 1 bis 8 0-Atonen, AIkyI mt 1 bis 8
C-Atonen, worin 1 bis 5 Kohlenstoffatone nmt HO substitul ert si nd, 40

Ar al kcﬂis.m.torlnipi s 4 aiiphatischen C Atoner, Phenyl- oder durch Hal ogen,

Hydr ox ls ydrmkdnlwamyd'on@kvleand SOaH sul f onami d, Niederallkyl,

Ni eder o substituiertes Phenyl,

(P y)o js 150 C-Atomen, worin | bis
ssersf su s u ﬁ?gsf%r"n ki nnen, 45 Ri st -CHzCOQZ

- CH(CHs) , - CHZCHZ N( CHZCI)OZ) 2, e| nen Hydroxyaryl al Kyi -, Hydroxypy-

ridylai kyll+, Hydr oxyar yI oxy) ali kyl - oder
Hydr oxypy i RyO=(€5 692 rest, worin der Qryl -(%-o?er Pyridyl - rest
dur'®h Hydfoxy, droxyaNk I oger Ai kyI, Hal ogen] Carboxy oder SCaH

substitui qrt sei ndassel be wie Rl pdor 50 -O 2C0QZ,

- CH~H3). -{ Go)n- %(c}l ) fCR gJﬁcneam.),o , g®H -y

I a  3I1 R3 (CH R BO worln R3 ist - CH2C00Z,
- (@84 CH3) odelr ei nen ellnw?rtlgen Rest der §ruktur RH(CH2)nffrH Oz, X
i st eine 4ginfac mung, --0, -S-, INH, -N-CH2COOZ oder

- N - CH( )COOletstX itl-;-'t tt |t i |
|t*r+t*iR"N"RtR1"R3 t o+ l trsFztt**s

rt2 t f tg!riilll 111111 11111I||| 0230893Bln|st el ne
ganze Zahl 2 odor 3, odor, fails X eine einf acﬁe Bi ndung |st 1, 2 oder 3,

it ety i R iy e

I-RL X2 n  *Me (a+) R-0- cﬁfzb)b)-fn-coon (11) Ri- N-RS
m .

N
Rl/ '\Rz

m is an integer from | to 5;

35 Ris H, alkyl with from | to 8 carbon atoms, alkyl with from | to 8 carbon atoms wherein from | to 5 carbons
are substituted with OH; araltkyl with | to 4 aliphatic carbon atoms; phenyl or phenyl substituted by halo-
gen, hydroxyl, carboxyl, carboxamide, ester, SOsH, sulfonamide; lower alkyl, lower hydroxy alkyl, amino,
acylamino; (poly)oxa-alkyl with | to 50 oxygen atoms and from 3 to 150 carbon atoms, wherein | to 5 hydro-
gen atoms may be substituted by OH;

40 R, is-CH2C002Z, -CH(CHs)COOZ.-CHzC' '--N(CHzCOOZ)z, a hydroxy arylalkyl, hydroxy pyridyla-
lkyl, hydroxy aryl{carboxy)-alkyl or hydroxy pyridyl-(carboxy)-alkyl radical, where the aryl or pyridyl

- radical may be substituted by hydroxyl, hydroxy alkyl, alkyl, halogen, carboxyl or SOsH;
A2 is the same as Ry or

yd "1
is "Cﬂzcooza —CH(CH3)COOZ, -(CH,) _~-X-(CH ’

) -N
s 2'n Zn\

R3
/Rl /Rl
S5 -c':n—- (l!H-N-\ , or -cn \ ;
CE CH R (cn )/
3 3 3
60  where
Rs is -CH2C00Z, -CH(CH3)COOZ or a monovalent radical having the structure R-O-(CHz2)m-CH-
co0zZ;

X is a direct chemical bond, -O-, -S-, -NH-, -N-CH2COO0Z or -N-CH{CHa)COOZ;
n is the integer 2 or 3, with the proviso that when X represents a direct bond, nis |, 2 or 3;

Pors et by : Eﬁél.?'}?';iiifz%j'ii;;l?é‘zf x
TR Y a=§§?§é§§§§é§m;§gz—g;f.-;=;__;1_ _
st EbEi R et gt abpiiRb kb be e RbER BB O aRR e Pt 1t



20 3. Esne Verbi ndung von Anspruch | der Formel 25

R- O (CH2) m - CH COZ

b-) NA' NR1l- 302n 30

XC- Met ) E(b+)EPO230883B1 )" oy 35
NRA RO CCH2 )i-CH COOZ 40 4. Eine Verbinclung von Anspruch 1 der F
wnel OH 45 R-0- (CH 2)MH—C_OOZ A

Cb-)

| - T 5@ is hydrogen or a unit of negative charge
Anprc 4, + \ﬂ%’@"@#)%@!sp b? €§42-G(CHa)z-;

8r 5. Ei ne Verbi ndung vona+
.8A)I) 12n 55

~~~~~ NT R°"'\§gﬁi oder - CH(COOH) CH2-, O
=CH . odgr =N5 7RO 'g% 'ﬁ-ﬁ?&% yn| ederal kyl und B

Wasserstof f, N ederalkyl, HaI ogen, Carboxy oder SO3H bedeutet. 5. Ense
Ver bi ndung von Anspruch 4R-00r(mﬂ -a'ES-FGQG}) bedeutet. 6. Eine Verbindung
r

von Anspruch 1 der Fornel -1 * Z & t- i Ak ftto1
} 18 * C L ™M Sititt { i i (Ea) t t. &
| *t | w i i r AN Tt 1 it t fs
i EP 0 230 893 Bl R,0-(CHRR,) -CH COQZ

| U (CH ) -N(CH2 -~ N+

wherelf M a+) E(b+) (v:' 10
m is an mitdh 3 15 7. Ene Ver%mdunag von AnsprUch 1, worin
RisH, wmmfromltoacarbonatoms.alkyl ms wherein from | to 5 carbons

60

ar substituted with OH; aralkyl with | to 4 aliphatic carb atoms; phenylorphenylsubsﬁwtodbyhabgen.
hydroxyl, carboxyl, carboxamide, ester, SOaH, sulfonamide; lower alkyl, lower hydroxy alkyl, amino,
acylamino; (poly)oxa-alkylwrmltoSOoxygenatomsanfmmatOISOearbonabmmrelnIMShydm-
gen ato may be substituted by OH;

Ry is -CH2C002Z, -CH(CHa)COOZ, CHzCHrN(CHzCOOZ)z. a hydro arylalkyl, hydroxy pyridylalkyl,
hydroxy aryl(carboxy)-alkyl or hydroxy pyridyl-(carboxy)-alkyl radical, where the aryl or pyridyl radical
may be substituted by hydroxyl, hydroxy alkyl, alkyl, halogen, carboxyl or SOsH;

Rz is the same as Ry or

/ 1
is -CH,,C00Z, —CH(CH3)COOZ, '(CHz)n-X- (Cﬁz)n-N ’

2
R3
-CH— CH-N ;s or =-CH— CH-N

‘ N AN N

CH3 CH3 R3 (CHZ) 1-5 R3
wherein
Rs is -CH2C00Z, -CH(CH3)COOZ or a monovalent radic having the structure
R-O-(CHz2)m- ?H-COOZ

X is a direct chemical bond, -O-, -S-, -NH-, -ll\l-CHzCOOZ or -lil-CH(CHa)COOZ;

n is the integer 2 or 3, with the proviso that when X represents a direct bond, nis |, 2 or 3;
Z is hydrogen or a unit of negative charge and -(CHz2)m- may also be -CH2-C{CH3)2-;
23. The polyaminc-carboxylic acid of claim 22 having the formula

* [ L M S *

IR IR IR IR
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RO () -CHOZ NR( KR 25 ausgewahft tst aus der Gruppe bestehend aus
D

. 3-Hdr oxcy- 2-N-W N ~ [ 2"- N, N' ~ bi ER 0239833 Bt hy! ) - ani noet hyQ N8- (car boxym
et hyl ) - ami noet hyQ N (caboxynet hyl ) - am no- propi onsaur e,

3- Phenyl net hoxy-2-N-[2"-N-[2"-N', N'bi s-

(car boxymet hy) am noehh,)d_ d\énéfar.éﬁxtgghhyl ) - am noet hyl - N- (car boxynet hyl ) - am
i no- propi onsaure, 30

3 Met hoxy- 2- NN- bi s-[ 2- N. N#- bi s- (ﬁagboxyrret hyl y-am noet hyi - am no- pr opnonsaur

3 Phenyl nmet hoxy-2-N, N-bi s-[ 2-N (&, 5" s- (car boxynet hyl ) - an@m hyQam no- prop
ionsaure, 4-(3,6,9,12,1

5- Pent aoxahexadecyl oxy) 3, 3-di meghyi -2-N-[2' -N -12"-N , N- bi s- ( car boxynet hyl
) -

ami nd%t hyl - N - (car boxynet hyl ) - am!:ﬁo,et hyl ] N- (car boxynet hyl ) - am no- but t er saur
e,

(4' - Aml no- phenyl met hoxy) 3, 3- di 'h | -2-N, N-bis-[2'-N , N -bis-(carboxynet hyi
) - am noet hyg- ami no- 35 but t ek uré 4 (3,B,9,12,1

5- Pei? aoxahexadecyl oxy) - 3, 3-di met hyl - 2- N, N- b| S- |[2 N, N - bi s- (car boxynet-hyl)
- ammoet 024a'm°rﬂ’8’ym‘§°&mcé°'d of claim 22 havmg the formu

3- Hydnxy-2-N- 12" - bi b t hyl ) - am noet hyg- N- (car byoxynet hyl ) - am
i no- propi onsaur e, "’0" 3 (..(?é coed”

3- Ph@&nyl net hoxy-2- N-[ 2' N N ét) é (car boxynet hyl ) - am noet hyl - N- (car boxy- net h
yl ) -am no- propi on- 40 sAur 1Cctyl oxy-2-N-[21-N , N -bi s-(carboxyne.,

hi ) -am noet hyJ- N- (car boxyrretz% no- pr opi onsaur e, N N -Bis I(I?I hydr oxy- 1
-carboxy-1-ethyl)-N N -bis-( Oy ynet hyl ) - et hyl en-di am n,

4- Meesioxy- 3, 3-di met hyl -2-N-[ Z1- NI N' - bi s- (car boxymet hyl f

am noet hyi U- N- (car boxymet hyl )xam' no-but- tersiure, 45

3- Phenyl net hoxy-2- N- 11

,2' -dlmethyl -2-N , N -bis- (ca(r ;lﬁ'et hyl ) - am noet hyl - N- (car boxynet hyl ) -am -
no pe®pPI onsaur e, N N*- Bi s- (4,

0, 13-tetraoxa-2, 2-di met hyl - 1| - rBQxy 1-tetradecyl)-N, N -bis- (carboxyrret hyl ) -
ethylen- diamn, N N -Bis-(4 13-t etraoxa- 2, 2-di net hyl -

- car boxy- 1- tetrath?f)‘ o THE= ?Qgﬁboxyrret hyl ) -1, 2-di ne- 50
t hyl et hyl endi ar nh,
4-(3,6, 9, m,nspagmmmwmaayim?zﬁ’avagdiemwl -2-N-[2'-N , N -bi s-(carbox
ymet hyl ) - am nocycl o- hexyl (t rans)] N (car boxyrret hyl ) - am no- butter siure,

N. N - Bi s-(3-net hé)xéfz 2- di met hyI car b&&

-propyl)-N, N -big~ ydﬂﬁlﬁ '
3-Phg‘%yl met hoxy- 2- N- [ 2- 12- bls (AT DR
ar boxynet hyi ) - am no- propl o 2 et
9, 22- hept aoxa- 2, 2- di net hyl - 1L car boxy -}
(car boxynet hyl ) - di am n-di et zlﬁer. 2

-cycl o- hexandi nam n, 55

swivet hyl ) - am noet hoxy] -ethyl -N-(c
y s- (24- hydroxy-4,7,10, 13,16,1
acontyl -N, N -bi s-

e Ver bi ndung von Anspruch 1,

wor i f® Me(a+) Fe(3+) ist und
(a+) Fe(3+) X B (Iva).
| - H
(CH.,,)
50 | 2'n A
N-T
|
R~-0- (CHZ ) m-CH-COOH
55 B
wherein
T is ~(CH2)i2-, -CH{COOH)- or -CH(COOH)CHz-,
Qis =CH-or =N,

Ais hydrogen, hydroxyl lower hydroxyalky! and
60  Bis hydrogen lower alky!, halogen, carboxy or SOzH.
26. The polyamino-carboxylic acid of claim 22 having the formula

65
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65 t ~ ~~~~~ e~ 111111111221111 111A * t i
I t. *1Si .* st * ttq! MU t i tk t. |

t.ot ot tor il EPO 230 893‘#9%238?&12 m CH COO | N ausgewahl t

i st aus der G uppe bestehend aus 10

NN - Bi s-(2- net hoxy-11- carboxyl 1-ethyl)-N, N -bis-(2-hydroxy-phenyl net hyl) et

hyl endi am n, R=0- -CH-COOH

N, N -Bis-(3,6,9,12- tetra@x&‘ll—carboxy 1- trldecyl) N, N' - bi s- (2- hydr oxy- pheny

| met hyl ) - ot hyl endi am R¢g,, ) _-N-(CH

N, N, -Bis-(3,6,9, 12-tet jagx® 1-ca b3x§‘ 1-tridecyl)-N, N -bis-(2-hydroxy-5-net

hoxy- phenyl et hyl ) - et hg- | endl angn, (va).

N, NW Bl s- ( 3- net hoxy- 2, %‘gi met -*1- arboxy 1

— —

-propyl)-N,N -is-(2-h ﬁy pheg gthyl)ethylen- di ami n,

N, N - Bi s-21- hydr oxy- 4 1'&3 1

carpoxy-1-uncontyl - # dRoxy- phenyl rret hyl ) - et hyI endl am n,

N, N -Bis-[3-(2, 3-di Qsdroxyaprop:bxy 3, 2- di met hyl - 1- car boxy- 1

-propyl N, N - bi s-(2- hydr oxy- phenyl - net hyl)-ethyl endi arnin, 20

N, N - Bl s-(3-net hoxy , 2-di met hyl - 1. car boxy- 1- propyl )-N, N- bi S-(2- hydnxy-5-ne
thdﬁy phenél met _ et hyl endi ani n,

18-Bexa' .y-2, 2-di rrethyl

N, N - Birgte y 2, 2-dl met hyl - 1- car boxy- 1- propyl )-N, N - bi s- (pyri doxyl) et
hyl endi ayrigheWatbindun F

N. N- Bl s- (E}Iphenyrl 6x§/ 5' 2-di met hyl - 1- car boxy- 1- propyi - N, N - bl s- (pyri doxy
| )28t hyiendigain. 9. NVR-Kontrastmttel entd#aitend eonen Wrkstoff fO die
Beei nfi ussung der Rel axationszeit, dadurch §brdnnzei chnet, dass es ais
W rkstoff ei reRVO=Ii ~CRR%el | enVt (b~-) 30 ~R- (CH
) Mf-coz N} fa+) (a#) E (b) 33n+ _
-Rz2sorin a igt die Zahl 2 Bder 3, 4e I st} el ne §anze Zahl 0 bis 4,

Me(a+) Ist Fg(2+), Fe(3pr, &lQ oder I\/hv ). [E(b+) Ist ein Al kalGT)

Er dal kal i -, kyl a um, A ol atmmnoni ung ,

Pol yhydr oxyallkyl ammonitm i onen oOder ei ne basy sch protoni erte Aml nosAure,
wohgl die |orlen Insgesant b Ladungsei nheit auf wei sen, mlst eine ganze

Zahl 1 \RBks 5
a ist die Zahl 2 oder 3,
b ist eine ganze Zahl 0 bis 4,
Me(a+) ist Fe(2+), Fe(3+), Gd(3+) oder Mn(2+),

35 E®+) ist ein Alkali-, Erdalkali-, Alkylammonium-, Alkanolammonium-, Polyhydroxyalkylammonium-ionen

oder eine basisch protonierte Aminos#ure, wobei die lonen insgesamt b Ladungseinheiten aufweisen,

m ist eine ganze Zahl 1 bis 5, 3

R ist H, Alkyl- mit 1 bis 8 C-Atomen, Alkyl mit 1 bis 8 C-Atomen. worin 1 bis 5 Kohlenstoffatome mit HO- ]

substitulert sind, .
40  Aralkyl- mit 1 bis 4 aliphatischen C-Atomer., ' 2

Phenyl- oder durch Halogen, Hydroxy, Carboxy. Carboxamid, Ester, SOsH, Sulfonamid, Nledaralkyl . ;

Niederhydroxyalkyl, Amino oder Acylamino substituiertes Phenyl,

(Poly)oxa-alkyl- mit 1 bis 50 O-Atomen und 3 bis 150 C-Atomen, worin 1 bis 5 Wasserstoff-Atome durch

- HO-substituiert sein kdnnen,

45 R ist -CH2C00Z, -CH(CHs)COOZ, -CHzCHz—N(CHzCOOZ)z. einen Hydroxyarylalkyl- Hydroxypy-
ridylalkyl-, Hydroxyaryl-(carboxy)-alkyl- oder Hydroxypyridyl-(carboxy)-alkyl-rest, worin der Aryl-
oderk:gndyl-rest durch Hydroxy, Hydroxyalkyl oder Alkyl Halogen, Carboxy oder SO3H substituiert
sain n, 3
Rz Ist dasselbe wie Ry oder 12

50
~CH,C00Z, ~CH(CH3)C00Z, ~(CH,), -X~(CH )n-u<:‘3 :
55 /R1 Y e _N/R]
. ~CH—CH-80 H— O
CH, cu3 Ry (cu )/ R
60 worin
Rs ist ~CH2C00Z, —(CH(CHs)COOZ oder einen einwertigen Rest der Struktur
R-O—~(CH2)— ?H—COO
o X ist eine einfache chemische Bindung, ~O-, -S—, -NH—, —lil—CHzCOOZ oder —liJ—CH(CHs)COOZ,
T RO O
5t§ié§§;tgt§’§g me s E:’: T3
I XS I NN IR RE LR 'TRERE R : RS EE RS 2RISR ?iiiilii"i



4,5 RlIst H AKkyl- nmt 1 bis 8 CAtonen, Alkyl nmt 1 bis 8 C Atonen,
worin 1 bi's 5 Kohlenstoffatone mt HO substltul ert S|nd Aralkyl- mt 1
bis 4 aliphatischen G Atomen, PhdFR0230883Bdurch Hal ogen, Hydroxy, Carboxy,
Car boxam d, Ester, SOH, Sul fonam d, Niederal kyl, N ederhydroxyal kyl, Am no
oder Acyl am no subst.ituiertes Phenyi , so (Pol y) oxa-alkyl- mt 1 bis 50

0- At onmiist einsigahze Zshi 2 bbr 6; oden Ril$X eM®sinfachb Biridandist)¥ 2daérs, of f - At one durch HO
substlzwﬁmﬂewemekdmu Inm - CH2COQzZ - CH( CH3) COoQz,

-CH mrqug ppetRtisRipkann. Hydr oxypy- ridyl al kyl -,
oxya?‘ jne Vering n Angeguch & e, roxypyridyl - (carboxy)-aliiyl-rest,
vvor| n der Aryl- oder Pyrldyl -rest durch Hydroxy, Hydroxyal kyl oder Al kyl,

Hal ogen, Car box H-sub ui ert sein 95 ann, R2 ist dasselbe we
R’ oder 60 85"*1.7-&’&"(':?'(213 'EH éédi ~~~~~~~ ~I‘| ~:’ 111111 11111 11111
1111111111 * C M Sn-g -1| oyt Kk
it gt @éh Tit 1Ak I 4§ kit K t EP 0 230
893 B1 -CH CO-{Z.0- (CH3) -(CH (CH 2n_(h+ 2cH3coo0z. -2 n
23)cOeZ 5 x 2'n }4&@9) gl )-01- (&0 < -<HL1
@B MR (CHR~% R3 10 worin Rs 1st - CH2COQZ,
- CHP CHs) COOZ odg¢r enen ei n\(eﬂh en Rest der Stjruktur RO-cH2)CrH COOZ, X ist
ei ne ei nfache c+em sche Bi ndqu g’9 -8-, -NH, -NCH2COOZ odor
-N- CH(CHa) COQZ, tn i st ehc8-|gﬂn2§ Zahl "2 odor 3,] odor, fails X eine einfache
Bi ndung ist, 1,k oder 3, 'Z ist H oder esne ative Ladungsei nheit und
word - CH2) nr- auch durch -CH2C(CH3) 2- ersetzt sein kann. 10. Das Mttel von
Anspni cl8. Bine ¥erbindungeoni Arsprueim 1 dénFostebf f der Forrnel 20 (b-) | (i H2n - Me(
E (ba (1) 1 35 11. Das Mttel von Anspruch 9, enthaltend ei nen
W rkstoff der fornel 7 :
% R-0-{CH,) -(':H-CDOZ | (b-)
¥
(CH,) .
30 2°n
¥ -Mefat) g0+ (111)
l
(?Hz)n
35 N-R
1 1
_R-O-(CHZ)N-CH-COOZ R
40 4. Eine Verbindung von Anspruch 1 der F vmel
o OH .
45 R-O-(Cﬂz) -?'H-COOZ A (b-)
T
%0 “in | (a+) (b+
m ke ar e®*) (1)
(CH )
2'n A
85 N"T .
R-0- (CH ) CH-COOZ q
60 R .. 8 -

worin T —CH2)1-2, -CH{COOH)- oder -CH(COOH)CHz—, Q =CH-oder =N—, A Wasserstoff, Hydroxy,
Hydroxyniederalkyl und B Wasserstoff, Niederalkyl, Halogen, Carboxy oder SO3H bedeutet.

5. Eine Verbindung von Anspruch 4, worin Me(a+)Fe(3+) bedeutet.

6. Eine Verbindung von Anspruch 1 der Formel
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40 | RO (CH2 ) -CH COXZ

X Met +) - ( 111 ) | (CH ) 2n 50
~~~~~ NR LR-O (CH2 )M - CH COOZ 12. EBA’E’%Z‘PP&‘ nach Anspruch 9, enthal tend
einen Wrkstoff der Fornel 55 60 65 * i [i

;I1*  Cc L M Si " " 8 ! ; 9 v > O0X }, s | .t
t t ot 10 b I, .. : ;<22 }irttt
t ~ EP 0 23(@893 B1 COH Ab-) 2 ?2)I-T 1
av) A | R-0-ICH,,) -CH3C00Z {{! (p-) (atF) | Eb+)
{f (s( XCHA , NT a-Of )-CH-coo 2 mB]: worin T-CH2h-2-,
-CH(COCH) -, oder |-CH(COOH)CHA- - . CH oder -N| Wasserstoff, Hydroxy oder
Hydr oxyni eder al kyl und({€H ﬂ‘ejﬁ, Ni ederal kyl, Hal ogen, Carboxy odor
- SBH bedeut et . 13.' Dasg Mttel gach Apadardh 1P, wor gfbs@(ad)XFg(3)ist 14.
Dasé'I}_{ILttel nach Anspructh 9, entfjal tend -einen Wrkstoff der Fornel -_O (c}l
CMO b-) z
) (AHZ)" (ﬁa,_)n (b-) Zm
Ry-N-Ry Ry-NRy i
15 -
7. Eine Verbindung von Anspruch 1, worin
2 R-0- (C82 ) m-ClZH—COQ
J AN
25 Ri "2

ausgewdhlt ist aus der Gruppe bestehend aus
3-Hydroxy-2-N-{2-N’-[2"-N",N"-bis-(carboxymethyl)-aminoethyl]-N-(carboxymethyl)-aminoethyl]-N-
(carboxymethyl)-amino-propionsaure, 3-Phenylmethoxy-2-N-[2°-N*-[2"-N",N™-bis-
(carboxymethyl)aminoethyl]-N*-(carboxymethyl)-aminoethyl]-N-(carboxymethyl)-amino-propionsaure,

30  3-Methoxy-2-N,N-iis-[2-N’,N*-bis-(carboxymethyl)-aminoethyl}-amino-propionsaure,
3-Phenyimethoxy-2-N,N-bis-[2"-N’,N"-bis-(carboxymethyl)-aminoethylJamino-propionsaure,
4-(3,6,9,12,15-Pentaoxahexadecyloxy)-3,3-dimethyl-2-N-[2-N*-[2"-N",N-bis-(carboxymethyl)-
aminoethyl]-N'-(carboxymethyl)-aminosthyl]-N-(carboxymethyl)-amino-buttersaure,
:—u(:'-mno-phenylmethoxy)-a,a-dlmethyl-z-N.N-bis-[2’-N', "-bis-(carboxymethyl)-aminoethyl]-amino-

35 (:] re,
4-(3,8,9,12,15-Pentaoxahexadecyloxy)-3,3-dimethyl-2-N,N-bis-[2-N’,N"-bis-(carboxymethyl)-
aminoethyi]-amino-buttersiure,
3-Hydroxy-2-N-[2"-N’,N"-bis-({carboxymethyl)-aminoethyl]-N-(carbyoxymethyl)-amino-propionsaure,
;Phenylmeﬁ\oxye-N-[2‘-N‘,N‘-bis-(mrboxymethyl)-aminoethyl]-N-(wboxy-meﬂxyl)—amina—propion-

40 ure, - . )
3-Octyloxy-2-N-[2"-N’,N'-bis-(carboxyme.. ,I)-aminoethyl]-N-(carboxymethyl)-amino-propionsaure,
N,N*-Bis-(2-hydroxy-1-carboxy-1-ethyl)-N,N"-bis-(carboxymethyl)-ethylen-diamin, _
;x:moxy-a.&dlmethyl-z-N-[z'-N',N'-bis—(carboxymethyl)—aminoemyl]-N-(wrboxymethyl)-amino-but—

ure, .

T 45  3-Phenylmethoxy-2-N-[1°,2’-dimethyl-2-N’, "-bis-(carboxymethyl)-aminoethyl]-N-(carboxymethyi)-ami-
no-propionsaure,
SJI. N'-iBIs-(4.7.1 0,13-tetraoxa-2,2-dimethyl-1-carboxy-1-tetradecyl)-N,N"-bis-(carboxymethyl)-ethylen-

amin,
N,N*-Bis-(4,7,10,13-tetraoxa-2,2-dimethy!-1-carboxy-1-tetradecyl)-N,N*-bis-(carboxymethyl)-1,2-dime-
so thylethylendiamin,

4-(3,6,9,12,15-Pentaoxahexadecyloxy)-3,3-dimethyl-2-N-[2"-N’,N"-bis-({carboxymethyi)-aminocyclo-
hexyl(trans)]-N-(carboxymethyl)-amino-buttersaure,
N,N*-Bis-(3-methoxy-2,2-dimethyl-1-carboxy-1-propyl)-N,N"bis-(carboxymethyl)-1,2-(trans)-cyclo-
hexandinamin,

55  3-Phenylmethoxy-2-N-[2-[2-N’,N"-bis-(carboxymethyl)-aminoethoxy}-ethyl]-N-(carboxymethyl)-amino-
propions&ure und
N,N'-Bis-(24-hydroxy-4,7,10,13,16,19,22-heptaoxa-2,2-dimethyl-1-carboxy-1-tetracontyl-N,N"-bis-
(carboxymethy)-diamin-diethylether.

8. Eine Verbindung von Anspruch 1, worin Mefa+)Fe(3+) ist und

60
85
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(Oi -N-(CH) JH) | ~~M~a) E~+ Zn (CH2)n RI-NR 3 P.,
~~~~~~~~~~~~~~~~~~~~~~~~~~~ . 15. VeFPASHB83B1 \VR- D agnose von Gewebe,
wobei el ne ausrei chende Menge an Di agnosemittol ',rabrelcht w rd, dadurch
gekennzei chnet, dlass das Mttel eine zur Beeinfiussung der Rel axatxi oszeft
, _-Jjsreichende Menge el ner Verlpoglypog der-duepdog | enthnlit (b-) 1ill
wornn a ist die Zahl odor 3, b ist el Renb;;]nze Zahl 0 bis 4, Me(a+) ist
Fe(2+), FeC3.), &d(3+) odor Wh(2+), E(b.) Ust ein A kali-, Erdalkali-,

Al kyl gr moni um, Al kanol ammnoni um, Pol yh d?o%af | Tyl ar nnoni urmi onen odor
‘ei no basi sch protonierte Anmi nosdure, b(ﬁ/ die nen insgesant b

Ladl ungsei nheften aufweiserj. mist e ganze ZaRll 1Ubs 5, Rist H,

Al kyl - m dysdewhibisthuSads estdhsid adit 1 bis 8 CGAtonen, worin i bls 5
Kohl efyst aN,NeBi @methdxy-I g%éﬂu‘lmﬂiﬁis-félh?@}oxytdhenﬂrﬂémyn—emyqendiamin,

[ K~~~~~~ ~N;N"-Bis-(2;6,9, 12 thtrdoxd-1-carbdsyy- -tridecyl)-N,N"-bis-(2-hydroxy-phenyfiethyl)-ettylendidmin, EP O
230 893 W-%@m—b@mﬁﬁmn.um-m oxipipbenyimethgijtethy-dur ch

eth
Hal ogen, r h¢ boxami, d [ H_Sul f onapK, Ni ederakylL,
et Gt oS Sy B don A Poroe hanprgyomion:
Pol N, R1Bigt2 t-hyditoky-4,7,2,$3, 76) S B-ditftthyP1-BirSoxy-? 5 Yol 1 bis
(5 Sﬂgsg?@dggﬂkgﬂmwﬂm%mﬂﬁgpggst [ tJia 1ert sei %n%ﬁgamﬂﬁf%gﬂt&y

- CH2CcoOZ N‘e Wm@%ﬂ%@hﬂ@@mvm.ﬂwmmm&m
d N, Ly d | - - . od d
E{c;?%ﬁi’;ﬁ-,:;;@' (therion-2.2 el -SRI RO raSE S ey gty
Hy dr oxy alNBisEeWdrkyeyd-dimbiRy 1980 PR dg'l)zﬁﬁdiérﬁi'ril Gigt sein kann, -
) oxyl)-

10 R2 iNsN-Bise(8-phenpimethoxy-Z2-dimelthyl-1ahoxy- - fyath)lendiafnid, CHI D
CCH - Nt 9. NMR-Kontrastmittel githaltend-pingn WpiGtoff for die Beeinflussung der Relaxationszeit, dadufgh
/ 25

nfzsichnetSasy @als Wigeiotpine Verbingung derdropmel herthai nen ei nwerti gen Rest
der Strukitur '

1 @
o R~0-(CH,) m—fx-cooz
¥ - mefd? g b+ |
PR @
- Ry R

worin
a ist die Zahl 2 oder 3,
4p Disteine ganze Zahl O bis 4,
Me(a+) ist Fel2+), Fa(3+), Gd(3+) oder Mn. ),
Efd+) l_st ein Alkall-, Erdalkali-, Alkylammonium-, Alkanolammonium-, Polyhydroxyalkylammonium-ionen
oder eine basisch protonierte Aminos&ure, wobei die lonen insgesamt b Ladungseinheiten aufweisen,
) m Ist eine ganze Zahl 1 bis 5,
- 45 RistH, Alkyl- mit 1 bis 8 C-Atomen, Alkyl mit 1 bis 8 C-Atomen, worin 1 bis 5 Kohlenstoffatome mit HO-
substitulert sind, '
Aralkyl- mit 1 bis 4 aliphatischen C-Atomen,
Phenyl- oder durch Halogen, Hydroxy, Carboxy, Carboxamid, Ester, SOsH, Sulfonamid, Niederalkyl,
Niederhydroxyalkyl, Amino oder Acylamino substituiertes Phenyl,
so (Poly)oxa-alkyl- mit 1 bis 50 O-Atomen und 3 bis 150 C-Atomen, worin 1 bis 5 Wasserstoff-Atome durch
goi sul:scﬂkt:li%rtt)soein kdnnen,

g ist 2 Z, —CH(CH3)COOZ, -CH2CHz-N(CH2C002)2, einen Hydroxyarylalkyl-, Hydro -
ridylalkyl-, Hydroxyaryl-(carboxy)-alkyl oder Hydroxypyridyl-(carboxy)-alkyl-rest, worin der A){'yl- xgggr
m:yl-rest durch Hydroxy, Hydroxyalkyl oder Alkyl, Halogen, Carboxy oder SOsH substituiert sein

58 Rz ist dasselbe wie Ry oder
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RO(CHZ)r ’>H—COOZ 25 X ist sine einfache chem sche Bi ndung, -0-, -S-,
-NH, -TCH2COOZ oder 4CH(CH3)COOZ.. n ist sine ganze Zahl 2 oder 3, odor,
falls X sine einfache Bi ndung i st, EPO23QBA3BL "7 i st H oder sine negative

Ladungsei nheit und worin -(CH2) m auch durch -CH2C(CH3) 2- ersetzt sein

kann. 30 16. Verfahren nach Anspruch 15, wobei die Verbi ndung die
Forrnel (I1) aufweist R-0-(CH ) -CHCZ Cb-) 35
2 Z 40
b+)I1 40 'cnzcmz’ 'm(%}moﬁR P‘E!n ~z~ ‘xgsr
L 17. Verfahren nach AnsprucRy1 5, wobi die Verb B.img die I (111)
auf wéi st 50 -Q{_CH-KO j(a" --(.‘l»i--GI-l--C(ZﬂEN%C| (b-)
~~~~ml| NR 55 1§ | (CHe)r,(CH) 60 *
’>n N-R R—a(C2)CH ozH§5CH3 |$'3 Cﬂz)/ "3 it i
iﬂ? [ it i ik #X ri *An IS [
ri I Bl 18. Verfahren
nach Ansﬁﬁ&%é%‘c%ﬁ)%o%f’%ﬁ' %"W(frh@e'lkn?ﬁxré%%(”ﬁ @? aufvvel st RO-(CH
2) 3- - COoz |.T 1
( )CH Xisteine einfache cnq_mlsogne Blnd|||ng. ~0O-, =8—-, ~-NH-, -N—CHgCOOZ oder PIN-CH(CHa)COOZ,
Mef ~X5 8, isfidine gankd Bahl 2 odef 3, odé“r?ﬁllk)kélneenﬂf&he Bindung ist, 1, 2 oder 3, Me.
(V) 15 ZIstHodereinenegahveLadungs&nheﬂ -T2 -OX( 2) -CX
QZ0. (C  und worin ~CHz)m— auch durch ~CH2C(CHa)=— ersetzt sein kann.
10. Das Mittel von Anspruch 9, enthaltend einen Wirkstoff der Formel
20 -
[ R-0- (b-)
R-0-(CH,) ,~CH-C00Z
N-R
® ((I:H-]) -
r2n . pel®) e an
1
30 (?’Z)n
R]-N-R3
N -
35 11. Das Mittel von Anspruch 9, enthaltend einen Wirkstoff der Formel
i ) (b-)
-0~ -CH- b-
© R-0-(CH, ), ?H 1174
N-R
b,
(CH,
n
T ¥ -Mefet) g+ (1)
|
(('IHZ)n
. N-
® ' R1(::102
R-0-(CH,)_-CH- |
55 12. Das Mittel nach Anspruch 9, enthaltend einen Wirkstoff der Formel
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worln T -CH2R)2-, =CH(COOH)-, oder - CH(COOH)CH2-, O -CH odor -N-, 25 A
Wasser st of f, Hydroxy oder Hydro%n eder al kyl und B Wasserstoff,

Ni ederal kyl, Hal ogen, Car bo

B3H bedeutet. 19. Verfahren nach

Anspruch 18, wobei Ma+) Fe(3+) ist 20. Verfahren nach Anspruch 15, wobei

di e Verbi ndung die Fornmel (V) aufweist 30 aRO (C 2 - CH COQz
(b-) 21135 _ ~~~(CH)-nN- (CH2) n , 12&y 8Z~n , Z n.Me(a+)
E(b+) T () 40 OH t2 n rz~ RI-N-R3" RL

-R3 21. )zu keooz el | upg el nerg Ver bi ndung {ke) Anspruch 1, dadurch
gekennzel chnet a?s | n 45 &l z, Owid, Hydroxid oder basisches Sal z

ei nes M(a+) Io_ns m Py o- poI ycar bonsfpur e der Fornel (Il a)
ungesetat wird R—OK ) _ lla) R I R2 55
worin m: st eine gany , Rist H Akyl- mt 1 bis 8 0-Atonen,
Alkyl mit 1 bis 8 Gxxtorrern worert 1 bi S’!ﬁawhl en bafo A\t HO
substitdlert sind, Asaikyl-mt gyqbis 4 | phat bsgh G At , 60 Phenyl -

oder durjch Hal ogen, (
Ni eder allkyl, Ni ederh ,dT
Phenyl , (PoI y) oxa- al'lgy

3 boxy, @ar boxam d,} Ester, SQ3H, Sul fonam d,
w0 odor Acyl gm no SUbStItUI ertes

3 bis 150 C Atomen,

worin 1 blw(gaiésepenﬂcuom : hpch HO substi tjuiert sein kénnen, R !st
- CH2CO4, - - CH( )ECDZ, R BH2CO0Z) 2, ei ngn Hydroxyary. al kyl -

Hydr oxygy- ss; ridylalkyl Hydr oxyar yl - (car boxy) - al kyl oder

ydroxypyir.l dyl - (car boxy) - alq<yl -rest, wori n der A™fl- oder ,,,,~ ~~~~ ~ ~
~”’° I LI Ut r. | i

d,ggq;de ddalalifitRa Car boxy oder SCBH subsfituert sen kann,

%é&bﬁlkﬁ. ﬁ Carboxy oder -SO3H bedeutet.
13 Das Mittel nach Anspruch 12, worin Me(a+)Fe(3+)ist.
14, Das Mittel nach Anspruch 8, enthaltend einen Wirkstoff der Formel

% MH)"MEPCU(%”QQB"Bl P’yrl dyl -rest durch Hydroxy,
#

R-0-{CH,) -CH-C00Z {b-)

{CH.,) -N-{CH.,)
2'n 2N al(ar) g(b+)  (v)

(G, (Ghy),
by by’

15. Vertahren zur NMR-Diagnose von Gewebe, wobei eine ausreichende Menge an Diagnosemittel
~rabreicht wird, dadurch gekennzeichnet, dass das Mittel eine zur Beeinflussung der Relaxationszsit

._~dSreichende Menge einer Verbindung der Formel | enthalt

[ R SR

3 - T -
R-0- (CH, )  ~CH~C00Z
L - pefa®) £(b¥)
N (1)
Ry R, |
L o

worin ]
a ist die Zahl 2 oder 3,

b ist eine ganze Zahl 0 bis 4,

Me(a+) ist Fe(2+), Fe(3+), Gd(3+) oder Mn(2+),

E®+) ist ein Alkali-, Erdalkali-, Alkylammonium-, Alkanolammonium-, Polyhydroxyalkylammonium-ionen
oder eine basisch protonierte Aminoséure, wobei die lonen insgesamt b Ladungseinheiten aufweiser,,

m ist eine ganze Zah! 1 bis 5,

R ist H, Alkyl- mit 1 bis 8 C-Atomen, Alkyl mnt 1 bis 8 C-Atomen, worin 1 bis 5 Kohlenstoffatom 2 mit HO-

substmnen sind,

S |11 ||||| ||||||
bric bt 47 , o & - . i
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. (OHB) CO. -(cHZ)n-x-(O

- H2 Cz - R1

NI 3 330~~~ Zé‘goég-aé?‘#‘m N,-MHR c<,* CH C3
-5 ~ worl n 15 Ra !'st -CH2COQZ. - CH(CHa) COQOZ odor oenen

e| nwertigen Rest der Struktur RO (CHz)m ?H COOZ X Ist eine einfache

chem scherdiityl-mit 1 big 4 alifhatischén G-Atohdeh,, - H2COOZ oder - N-CH(CHs)COOZ, 20 n

st G ne amvg‘%%aldhfoﬁ Halbgen, S*Ydt%brc E‘%E e Egtpia 1S4 SMQ”M 2

oder 3, gs(ﬁ(sght

dur chg- %1 rrF\enkuann odor eren'j'%oﬂglql ‘Er al kal 1'- oder

A nsakzeg, j i'rt" Y-THBRAMCHLODZ),, Feirte

- c- COCH )ﬁdylalkyl- Hydroxyaxyl-(wboxy)-alkyl ~odel~+ly(!|b

1bi58

Pytidyhtest dureh iHydroy, iiydigavalkd ckigh Al

Eydrpxppy-
(mrboxy)—alkyl—rest. worin der Aryl- oder
» thalpgen, Carboxy Rders$Oqkl sylstitdiort_seimy;

worin 1 bis 5

Koh! eWfst

#ﬁgﬁﬁ@bﬂﬁﬂ% mt 1 bis 8 G Atonen,

Tsubstituiert sind, Aral kyl -

al i phati schen C- Atonen,

Phenyl - odor durch Hal ogen,

Car boxam d, Ester,

SGsH, Sul fonam d, Ni eder al kyt

odor Acyl arnino sub<H; COOZ;t'e@‘lW@FUUZAO'(CHQ

O Ato¥en und 3 bis 15 C-At
substituiert sein k
- CH2CH2- N( CHZCOOZ)Z’

vvorln 1 bis'h V\as ers toff

mt 1 bis 4
Hydr oxy, Carboxy,
Ni eder h hqual kyl, Am no
y}o ,.rgﬂv’d MR 1 bis 50

one durch HO

si-
oxyary

3597 ypy ridyl al kyl -

g

Hydr oxyaryl - (car box or Hydroxm;ér) boxy) al kyl -rest, worin
der Aoyl - odor Pyr| durch Hydroxy, roxyal kyl oder Al kyl,
Hal ogen, | boxy oder SOsH substituiert sein 45 kann, R2 ist dasselbe we

R ‘oder

él%gst CCH2 688, —CH(GH: {00z dd6einen @Mgexme@fadzsswwr RI
3~~~~R - *RMO{GH2)m CH-COOZ, _

- O0a

CH 55

CH3 25 | 3¢ 51 eine einfache chemischis BiAding, ~O-, ~S—, ~NH-, ~N-CH;C00Z odar \-CH(CHSCOO,
n ist eine ganze Zahl 2 oder 3, oder, falls X eine einfache Bindung ist, 1, 2 oder 3,

Z ist H oder eine negative Ladungseinheit

und worin <{CHz2)m— auch durch -CH2C(CHs)2— ersetzt sein kann.

CH3

30 16. Verfahren nach Anspruch 15, wobei die Verbindung die Formel (Ii) aufweist
g.o-(mz)m-m-cuoz (b-)
35 ]
N-R
Ly )
(CH,)
t 2'n He(a"") E(b+) (II)
% 3
(?*Zjn
- . R1~{I-R3 : _
17. Verfahren nach Anspruch 15, wobei die Verbindung die F&mel () aufweist
50 B T
R-O-(CH ) -CH-CUOZ (b-)
Ry
55 (CH,)
X Hetat) e+ oy
!
60 “':HZ)n
iy
R-O-(CHz)m-CH-COOZ il
65
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worin R3 ist -CH2COOZ, -CH(CHs)COOZ oder einen einwertigen Rest der
Struktur RF-O (CH2)m -H COOZ X i st gp go3¢sed pghe cheni sche Bi ndung, -0-,
-N- CH2COOZ oder - N- CH( CH3) COQZ, '

- S,
oder,

- NH-,

negative L n
sei n kann. qg‘g\’{i‘gﬁ
it

H_| ? .
-S* ti

i nhei t, und
7P ach;Ansprich

rin

falls X eine einfache Bindung !st,
X WObei-d%-i \?erri]nrdung
??2** CLM

1, 2 oder

ist

n ist elne ganze Zahl
3, Zist H oder

a“&?F&’#&ﬁf\}) éugw-IZ_C( CH3) 2- erset zt

2 oder
ei ne

41

3,

Ait it ig ti tit tk ii; ij zioL uk it o IR
] B kti ti 1] o o ieksl Xtk P 0 230 893 Bl 23. El ne,, -
Pol yam nopol yca bcﬂhgalﬁéziuc?kA rrnel R (Qﬂ ) - CH- COCH
N-RL (CH ' N-T _ _
% (CH) RL -3&§. 15 24. Elnk Polya ponsture nach Anspruch 22 der
For nelo R-O- (CH |) -mmb?*z),, 2m | K-Rg
(CH 25 X
una) (CIHY 1 oh 14-RL - COON™25 ',Pe _Polrneml)pol y aﬁ%ﬁ%tl{rp})nach
Anspruch 22 der fFornel 35 T(&{ ~~~~(1Va) OH RO (CH2),
- C- COgNA en A .
_g:.r :
R-O-(Cﬂz)m-CR-COOZ
20 B
worin B
T -CHah-2—, ~CH(COOH)~, oder -CH(COOH)CHz—,
Q =CH- oder =N-,
25 A Wasserstoff, Hydroxy oder Hydroxyniederalkyl und

o
B A on gy

O

[ R
M
) oAy

B Wasserstoff, Niederalkyl, Halogen, Carboxy oder -SO3sH bedeutet.
19. Verfahren nach Anspruch 18, wobei M(a+) Fe(3+) ist.
20. Verfahren nach Anspruch 15, wobei die Verbindung die Formel (V) aufweist

R-O-(CHz)m-CB-CUOZ (b-)

(cH,), -H-{CH,)
|

“}"z’.. (),

iRy Ry™Ry

21. Verfahren zur Herstellung einer Verbindung von Anspruch 1, dadurch gekennzeichnet, dass ein
Salz, Oxid, Hydroxid oder basisches Salz eines Mela+) lons mit einer Polyamino-polycarbonsaure der
Forme! (la) umgesetzt wird '

Me (a+) E (b+)

(V)

R-O-(CHZ)M-C‘ZH-COOH (Ia)

/7 N\

Ry

R
worin

m ist eine ganze Zahl 1 bis 5,

R ist H, Alkyl- mit 1 bis 8 C-Atomen, Alkyl mit 1 bis 8 C-Atomen, worin 1 bis 5 Kohlenstoffatome mit HO-
substituiert sind,

Aralkyl-mit 1 bis 4 aliphatischen C-Atomen,

Phenyl- oder durch Halogen, Hydroxy, Carboxy, Carboxamid, Ester, SO3H, Sulfonamid, Niederalkyl,

Niederhydroxyalkyl, Amino oder Acylamino substituiertes Phenyl,

*(Poly)oxa-alkyl- mit 1 bis 50 O-Atomen und 3 bis 150 C-Atomen, worin 1 bis 5 Wasserstoff-Atome durch

HO- substituiert sein kdnnen,
Ri ist ~CH2C00Z, —CH(CHs)COOZ, ~CH2CH2—N(CH2C00Z),, einen Hydroxyary:alkyl-, Hydroxypy-
ridylalkyl-, Hydroxyaryl-(carboxy)-alkyl oder Hydroxypyridyl-(carboxy)-alkyl-rest, worin der Aryl- oder
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~~2.- worin T -CHz)1-2, -CH(COOH)- oder - CH(COOH) CH2--, 0-CsH oder =N-, 55
A Wassersl of f, Hydroxy, Hydroxyni edcEPDI230 888818 Vasserstoff, N ederal kyl,
Hal ogen, " Car boxy oder 26. Ei ne Pol yam nopol ycar bonsaure nach Anspruch 22

der Forrrel 60-65 ;~~~ ~ ~ OH -
~ 0 1

d oder
X (Cr2) n- AT e deh il "Wv‘ﬂ@*w“w?@%&m WW
-N-R3 Rz dasselbe wie Rddét- R3 Renndl catlons 15 . 1. Conpose repondant a |la
formule (b-) RO' (CEH -CH COQz 20 2 M
(a+) S Eb+) N Mea) R "\ R2(1) 25g1
dans | aquel l e aestz_@ FBOE t)lcgbzde. )4=x3 ) lest Fe(2+),
Fe(3+), Gd(3+) ou M(Z2 st3 un ron nAnet a %ka\gB &' un netal
aicalino-terreux, d un aiiyl am‘mnl um d'un al canol ni um un
pol yhydr oxyai i yl anrm;u]w(meu}d yn an »RCHeet+ee CH basi que, lesdits ions
repr 6sent ant une chafge #ota de b; m\f Lj ent| de 1 A5; 35 R est
H un alkyle de 1 a car bone, éﬂz glByl e | a 8 atones de

carbone, (gt 1 a 5 car bones sont substitu6s par OH un aralkyle de 1 a 4
atOﬁeasdeHsmicnkeo@iz,m@(bngmzou&embﬁammgwnuaaa&mxme substitu6 par un

hal ogene, z,n carboxyl e, un carboxam de, un ester, SQCaH, un
sul f onam un a n y f o,
acyl ami no%\ﬂﬁ'nfem ag:; o'%gm H@J%#—a 5'0'@%b ”%% Sgb(%)?gg %‘ bH{ db@é 150
at ones,, de nisheiheganze gahl 2 oder 3, arley, falls X dind ldfadyeBmiumalaNBﬂtod@t&.e renpl aces par
2 Z ist H oder eine negative Ladungseinheit y P P
und worin (CHz)nr— auch durch —-CH2C(CHa)2— ersetzt sein kann oder deren Alkali-, Erdalkali- oder
- "~ Aminsalze.
22. Eine Polyaminopolycarbonséure der Formel

25
R-O— (C‘Sz ) m—fE-COOH
N,
30 . / \
worin
m ist eine ganze Zahl 1 bis 5,
35 Rist H, Alkyl- mit 1 bis 8 C-Atomen, Alkyl mit 1 bis 8 C-Atomen, worin 1 bis 5 Kohlenstoffatome mit HO-
substituiert sind,
Aralkyl- mit 1 bis 4 aliphatischen C-Atomen,
Phenyl- oder durch Halogen, Hydroxy, Carboxy, Carboxamid, Ester, SO3H, Sulfonamid, Niederalkyl,
Niederhydroxyalkyl, Amino oder Acylamino substituiertes Phenyl,
40 Poly)oxa-alkyl- mit 1 bis 50 O-Atomen und 3 bis 150 C-Atomen, worin 1 bis 5 Wasserstoff-Atome durch
HO- substituiert sein kdnnen,
Ry ist ~-CH2C002Z, —CH(CH3)COO0Z, —CH2CH2-N(CH2C00Z)2, einen Hydroxyarylalkyl-, Hydroxypy-
ridylalkyl-, Hydroxyaryl-(carboxy)-alkyl oder Hydroxypyridyl-(carboxy}-alkyl-rest, worin der Aryl- oder
Pyridyl-rest durch Hydroxy, Hydroxyalky! oder Alkyl, Halogen, Carboxy oder SOaH substituiert sein

— a5 kann,
R ist dasselbe wie Ry oder

(Ta)

R
1
50 ~CH,C00Z, -CH(CH)CO0Z, -(t:uz)"-x--(c'.az)n--n<R .

3

worin
R3 ist -CH2C002Z, —-CH(CH3)COOZ oder einen einwertigen Rest der Struktur

R-O—~{CH2)m— FH—COOZ.
X ist eine einfache chemische Bindung, ~O—, ~S—, ~NH-, —rl‘l-CHzCOOZ oder —til—CH(CH3)COOZ

n ist eine ganze Zahl 2 oder 3, oder, falls X eine einfache Bindung ist, 1, 2 oder 3,
Z ist H oder eine negative Ladungseinheit
und worin —<{CHz2)m— auch durch —CH2C(CHa)>— ersetzt sein kann.
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40 OH * R est -CH2COQZ, -CH(CH3)C OZ -CH2CH2- N(CH2COQZ) 2, un radi cal
hydr oxyaryl al kyl e, hy- droxypyri Eploa3g\ges Bthydr oxyaryl (carboxy)al kyl e ou
hydr oxypyri dyl (carboxy)alkyle ou le radical aryle ou pyridyle peut etre
substitue par un hydroxyle, un hydroxyal kyle, un al kyl e, un hai ogene, un

car boxyéaeEgprpg,?a@& ?{ﬁacﬁ?\nsgng?zz Q4 Fe%}el 50 - CHZCOOZ(l')l: (fli%( (F:;E

11000 R - u~-~~~~~~ o 80

~~~~~~~~ 15 OB ReOr(CH,) 'CM*P (CEf2) 1-5 Ra est - CH2COCZ,

(CHa) COOZ ou un radi cal rmn ent de structure RO (CH2)m ?CH COQZ; X
est une liaison chimque direcle,?-0-, -S-, -NH, -t-CH2COOZ ou - N CH
( CH3) CCOZ; 65 (CHZ) (Ila) |
[0 ttin @it it ki [ |ktIiZitiZi:11 Ai Zi.
~iRk~ | LI EP 230 893 Bl n est |'entier 2 ou 3, sous
réserve quo | orsque X repr6se(€ )Jne | iazson directe, n est 1, 2 ou 3; Z
est un hydrogbne ou une unlte arge ndgative, et -(CH2)r pout P gal nent
Mmre -CH2-C(b)2-. 2. Oorrpos 1'5 | a revendi cation 1 ayant pour forrnule 5

-15(CCH 2) m (b-) 10 (C2)n :
e(a+i) 24.Eine POlyanﬁi'(ObarbonSAme nach Anspruch 22dér Férmdp X
(CH2) n1 RI-N-R3 20 J 3. Conpos6 selon |a revendication 1 ayant
pour formule 25 R- RQ L5061
(ko) 30 %%JMR 30 | -i
| (cuz)n
25 ¥ | _ (1IIa)
(G, Y,
N--R.l
% R-0-(CH,,)_-CH~COOH
2'm _
25, Eine Polyaminopolycarbonsiure nach Anspruch 22 der Forme!
35
GH
R-O-{CHZ) -?H-COOH A
N-T
40 !
)
(?HZ n q
X 8 (Iva)
—— OH
(2l A
I:-T
~ R-0-(CH,)_~CH-COOH
50 (CHal Q
8

worin
T ~{CHz}-2, ~CH(COOH)~ oder ~CH(COOH)CHz—, Q =CH- oder =N-,

55 A Wasserstoff, Hydroxy, Hydroxyniederalkyl und B W:
Son bedeutet. ydroxyn yl asserstoff, Niederalkyl, Halogen, Carboxy oder

26. Eine PolyaminopolycarbonsZure nach Anspruch 22 der Formel

60
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172)n ~ m(at) U E (b t1) (CH2) N-RL 40

(

1 RQCH )j m CCOOZ 45 4. Conpo ' revendi cation 1 ayant pour
formule OH|-RO(CH2) NT %ﬁégd)&:i& (a+)

(b+) 55 X me*  (+)

E (bX) (rv) 2)n ~A 60 NT
RO (CU2) m;HCoQz 65 { T \ t. s - *ii - i 1
it 3 . R-0-(Ct,) CH-COOH | EP O 230 893 Bl

dans laquelle T est -(0C 12)-2-, -CHJCOOH)- ou - CH(COOH) CH2-, Q est -CoH u

-N-, . Agest un hydrogbne, ungb W (el yn-dydroxyal kyl e (ygferieur et 5
B est un hydrogl ne. un akyl ellgﬁg{(ﬂ ( 3’1 bne, un carboxyle ou - SO3H.

5. Conpos6 solon |la revendl t(ﬁ 4 ob I\/E(a+)( nFec3 ). 6. Conpos6 sol on
le 10 ° R (C)-cm-COQz (z) 10

| a rovendkcton 1 ayant pogr -N-

(1 z22) 1X,, C 20n ((r RV3) I ™ 3 1 25 7. Conpose sol on
la reveldicatfon 1 ob RO (C m H COO0 30

2 NRL 2 est choisl dans | e groupe constitue de |'acide

3- hydr oxy- ZRévenditatidns - NN' - bi s- (car boxym-t hyl ) - ami noot hyQ N - (car boxymet hyl)
- ami no6#hyj - N- (caVnopr opi_oni que,
. Composé répondant A la formule

— o (b-)
» R=0~ (CH2 ) méClZH-COOZ
R 7~ \ (I)
N 1 Ry
dans laquelle =
aest2ou3;
b estun entierde 0 4 4;

30  Me(a+) est Fel2+), Fel3+), Gd(3+) ou Mn(2+);

E®+) est un ion d’'un métal alcalin, d'un métal alcalino-terreux, d'un alkylammonium, d'un alcanolammonium,
d'un polyhydroxyalkylammonium ou d'un amino-acide protoné basique, lesdits ions représentant une
charge totale de b;

m est un entier de 1 4 5;

35 RestH, unalkyle de 1 & 8 atomes de carbone, un alkyle de 1 & 8 atomes de carbone, dont 1 & 5 carbones
sont substitués par OH; un aralkyle de 1 & 4 atomes de carbone aliphatiques; un phényle ou un phényle
substitué par un halogéne, un hydroxyle, un carboxyle, un carboxamide, un ester, SOsH, un sulfonamide,
un alkyle inférieur, un hydroxyalkyle inférieur, un amino, un acylamino; un (poly)oxa-alkyle de 1 & 50 ato-

0 mes d'oxygéne etde 3 a 150 atomes de carbone, ol 1 a 5 atomes d’hydrogéne peuvent étre remplacés par
OH;

‘Ry est ~CH2C00Z, -CH(CH3)CU0Z, —CH2CH2-N(CH2CO0Z)2, un radical hydroxyarylalkyle. hy-
droxypyridylalkyle, hydroxyaryl (carboxy)alkyle ou hydroxypyridyl (carboxy)alkyle ou le radical aryle ou
gyndﬁlo peut étre substitué par un hydroxyle, un hydroxyalkyle, un alkyle, un halogéne, un carboxyle ou
e 03
45 Rz est comme Rjou est

/ Rl
50 -CHZCOOZ r =CH (CH3) cooz, - (Cﬁz ) n-x- (Cﬁz) n-N ’
Ry
5s / Rl / Rl
-?H—CH-N -CH CH-N H
(l:H <'28 \ ou \ cq - N\
60 3 3 3 - (CE)ys Ry
ol
Rt; est—CH2C00Z, —-CH(CH3)COOZ ou un radical monovalent de structure R—O— (CH2)m— ?H—COOZ;
X est une liaison chimique directe, -O—, =S—, -NH—, -rl\l—CHzCOOZ ou —tI\J—CH (CH3)CCOZ;
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'adde 3- phenyl net hoxy- 2- N-

-[-N, Nl - bi s-(carboxynrthyl)- a@wy‘ (car boxyntt hyl )- 40
am ‘noet hg- N- (car boxynt hyl ) ammi nopr opl oni que, racdo
3rr6thoxy2NN—b|s[2N - bi s-

-ar bo nrth ) ani no6t hyI ] - am nopr opi oni que,

o g%f"%géf 3 ncios e e ot ey s 130l 140 i nopr
pe

4-(3, B, "A%W@&B’%%“W”ﬁmﬂ?mhyl 2-N-[2 -NI-[2-w N, N-bi s-(c

ar lsoxyrmt y)

am noet hy4- H;z-(@a(ggé»nm@g;éﬁbgom hyQ N ('(':ar bo&)g.ni hy) - am nobut yri que, 45

| " aci de

4- (4' - am noj phdnyl mit hox g 3-di mbty4-2-N, N bis-[2'-N, N-bs(carboxynot hyl) -

amygioet hyl *| ani nobut yri qye,” +' aci de

4-(3.6,9, 12§ 15pent aoxah yI oxy) - 3, (ﬁ E}I M thyI -2-N N-bis-12'-N . N -bi s-

(carboxyrnef hyl)- am noe !am nebMei ' sc (11).

3hydroxy-2-PN-[ 21-W N - bi g (car boxynbf t - am roet hyl - N- (car boxynt hyl ) - ar ni nopr

op;,_'.ﬁnl que, p0O |'adde
enyl m6thoxy- 2- N-[ 2" + @.’H N - bi s-(car boxyret hyl ) - am noet hyl - N- (car boxymAyr

r-anrinoprof pionique, I '

3yl oxy-2-N-12-N , N, - bks gﬁi{ boxyn®6t hyl ) - amjnot hyqg- N- (car boxynet hyl ) - am nopr

opjoni que, §a 3 :

N, N - bl s- ( 2=hydr oxy- 1- ar boxy-1-4t hyl ) - N, N.$- (car boxynt hy-t hyi bnedam ne,

| * aci de

4- mit oxyg- @bn;iqgmeWhg,gdea,%on I}\Iayd}hp&}ﬁm(lﬁgar boxynrthyl)-am nodt N- (car boxynTt h

ylz- 55 am nobutyrlque aci de 3- phdnyl ndt hoxy-2-N-[1", 2" | ndt hyl -

N %i s- (gar boxyndt hyl ) - ami no t hyf- N-(carbgxynet hyl )-am nopropi oni que I a

N, N - bi s{(BT@-16Ey jﬂr‘MZ 2-di n6t hyl { - car bd®yr=)

-tetrad6g¢yl)-N, N -bi s-§carboxynm hyl)- fthylfbnedi ami ne, 60 Ila

N, N- bi s-¢4,7,10,1 3-t Bg_)gaZZdlm—thyl -car boxy- 1

-t3% rad6¢yl )-N, N -bis-{c oxymhyl )-1 , 2- di net hyl -thyl bnedi am ne, | acide
4-(3,6,9]12, 15- pent aokﬁﬂ?)?ldecyl oxy) 3,3-diinfl hyl -2-N-[2-N , N, - bi s-(carbox

yn6t hyl ){ amni nocycl ohoky ans)] ﬁgdntk)) ynet hyl )-ﬁ;g,jnobutyri que, la
N, N- bi s- § 3- met hoxy- 2, 2Xdi m~t hyl -1 *car boxy{l E (III).
- p3sopyl ){N, N - bi s- (car poxynbt hyl ) 1 ,2-(t r&ns) 6 cycl ohexanedl am ne, .-
w - Cy (CH ) 1 11111111111111 1111111 1 11 wt t
e. 1, 11]......... .$l| ........ * C L M S it 1* t
ittt !5t it NWR a @ ffi< | - 4> stt i? et
i 4ot 1k * i tl 7 i EpP O 230 893 1 |"acide -
3- phény| R+ y gk%aegecno! bs- (car boxyfret hyl ) - am noet hoxy] 4t hyQ N- (carb
oxynet hyL)l- am no | oni que | ' et her
N, N - bi s- (24- hydroxy-4, 7,10, 13, 16, 19, 22- h®Dt aoxa- 2, 2-dnbt hyi -1 -carboxy-1
~t @t r acArCoyiposd’deldin 1abb€enéss&5b%wﬁﬁédﬂviohﬂﬂ am nedl it hyl que.
OH -
Tz;-o- (cH,) ~CH-COOZ l (b-)
I A
® N-T
(I z)n :
] OH
_ (C;'HZ’n A
60 N-T
J Q
_R-O- (CHz ) m-CH-COOZ ]
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5 8. Conpose salon la revendication 1 ou Meo(+) est Fe(3+) et RO
(CE2)M - G COz 10 NI"S
est chol sl dans |e groups constltu%pggs?ggam

N, N - bi s- (2- net hoxy- 1- car boxy- 1- et hyi - N, N - bi s- (2- hydr oxyphenyi net hyi ) - et hy
| enediam ne, la N, N - bis (3,6,9,1 2-t~traoxa-1-carboxy-1

-trldéc uslle- b s- h dr oxy I m~t hyi)- ethyienediamne, |a
N, N- bl sfest Wi "&E'I(m Tz‘t'rldecyl) N, N - bi s- (2- hydr oxy-5-net h

h [}
e D VA,

N, N g bi g:@:
nyl n6t hyl5. Compdsg sblueldlrdwndhﬁodeouMe(m) est Fel3+),
N, N - bi s- &gomm@ﬂynhmm@mmwmm 2, 2-di n6t hyl -

- car boxy- 1-uncontyl - N, N-bi s- (2-hydroxyph6ényl net hyI) 6t hyI bnedi am ne, 25 la

NN ~pl s- (3F(2,.3- ro oxy) - 2, 2-di net hyl - rhoxy-1
-progyl) |&I:azsj ‘8;\%@0 heny| nbt hyl ) - 6t hyI n :\rg%ne,

NN - bis-(3 nﬁt hoxy- 2, 2- d| ndt hyl - 1- car boxy- 1- pr opyl -

bi s- (2- hydy oxy- 5- net hoxx& 6nyl rret hyl ) - 6t hyi enedi any ne, ba

N, N1 bi s- (B- hydro 77(%52 nl- carboxy-1-propylp-N, N -bis-(pyridoxyl)-6
t hy'Pnedi o ne et +) (b+)

N, N - bi s-( -ph6ny| thoxy 2,%- di n6t hyl -"1. &Sﬁrgoxy 1-fpr opyl & m - bi s{¥dyri dox
yl)-4thyl nfedi aminel 9. Dans §in nilieu pour |'inagerj[de en contraste par RWN
qui contignt un a )hnfl uéﬁﬂzi r le tenps de rel gxation, le

per 8cti orjnenent q consist$ en"ce quo ledit agent
repondant fa IaRerﬂ 5! - ﬁ? _
(b-) RO J(CH -Cl - I M ( a
(1) 40 R .' dans laquelle st 2 ou 3; b est un
enti2dr de 0 & 4; Me(a+) est Fe(2+), Fe(3+) ,CGd(3+) ou Mi(2+); E(b+) est un
i on d' un FrSomposdiselan lasevendicaiombeinl al cal i no-terreux, d'un al kyl ammoni um

d' un al canol anmonium 50  d'un pol yhydr oxyal kyl ammoni um ou d' un

am no- aci de proton6 basi que, Re@ch(t@é JﬁsCHepxmzant ant une charge totale de
b; mwest un entier de 1 a 5; R est H gl kyle de 1 a 8 atomes de carbone,

est un conpose

un alkyle de 1 a 8 atones de carbone, don}, 1 a 5 carbones sont substitu6s
par OH, un aralkyle de 1 a 4 atones de b{s al i phati ques; un phenyle ou
un phenyle 55 substitue par un haI;gfgc un~lydroxyl e, un carboxyle, un
car gxam de, @lén elster, SCBHé un sul f m de un @l kyl e inferieur, un
hydr oxy pigl dpngflegroune "&m\ldm np, un ac ol )oxa al ker de 1 a
5 5t o%%g,@ A i G HE BRI ot o
d" hydr ogsdue i ' . bis-{carboxyméthyi)-aminoéthyf}-N'-(carboxyméthyl)-
40 aminoémy!]-N-(carboxyméﬂwyl)-amInoproplomque,
'acide 3-méthoxy-2-N,N-bis-[2-N’,N"-bis- arboxyméthyl)-ammoémyl]-amlnopropnonlque
I'acide 3-phénylméthoxy-2-N,N-bis-[2’-N*,N*-bis-(carboxyméthyl)}-aminoéthyl}-aminopropionique,
r'acide 4-(3,8,9,12,15-pentaoxahexadécyloxy)-3,3-diméthyl-2-N-[2°-N'-[2"-N",N"-bis-(carboxyméthyl)-
I aminoéthyl)- N'-(carboxymémyl)-ammoéthyl]-N {carboxyméthyl)-aminobutyrique,
45  Pacide 4-(4"-amino-phényiméthoxy)-3,3-diméthyl-2-N,N-bis-[2"-N’,N"-bis-(carboxyméthyl)-aminoéthyl}-
aminobutyrique,
l'acide 4-(3,6,9,12,15-pentaoxahexadécyloxy)-3,3-diméthyl-2-N,N-bis-[2°-N’,N"-bis- (carboxyméthyl)-
aminoéthyl}-aminobutyrique,
I'acide 3-hydroxy-2-N-[2°-N’,N*-bis-{carboxyméthyl)-aminoéthyl}-N-{carboxyméthyl)-aminopropionique,
5o lacide 3-phényiméthoxy-2-N-[2*-N’,N*-bis-(carboxyméthyl)-aminoéthyl}-N-(carboxyméthyl)-aminopro-
pionique,
I'acide 3-octyloxy-2-N-[2-N’,N,-bis-(carboxyméthyl)-aminoéthyl]-N-(carboxyméthyl)-aminopropionique,
la N,N*-bis-(2-hydroxy-1-carboxy-1-éthyl)-N N’-bis-(mrboxyméﬂxyl)—éﬂwylénedianﬁne,
l'acide 4-méthoxy-3, 3-dlméﬂ1yl-2-N—[2'-N' "-bis-{carboxyméthyl)-aminoéthyl}-N-(carboxyméthyi)-
55  aminobutyrique,
I'acide 3-phénylméthoxy-2-N-[1/,2*-diméthyl-2-N’,N‘-bis-(carboxyméthyl)-aminodthyl}-
N-(carboxyméthyl)-aminopropionique,
la N,N*-bis-(4,7,10,13-tétraoxa-2,2-diméthyl-1-carboxy-1-tétradécyl)-N,N"-bis-{carboxyméthyl)-
éthylénediamine,
eo laN,N-bis-(4,7,10,13-tétraoxa-2,2-diméthyl-1-carboxy-1-tétradécyl)-N,N"-bis-(carboxyméthyl)-1,2-
diméthyl-éthylénediamine,
I'acide 4-(3,6,9,12,15-pentaoxahexadécyloxy)-3,3-diméthyl-2-N-[2-N’,N’,-bis-(carboxyméthyl)-
aminocyclohexyl(trans)}-N-{carboxyméthyl)-aminobutyrique,
la N,N*-bis-(3-méthoxy-2,2-diméthyl-1-carboxy-1-propyl)-N,N*-bis-(carboxyméthyl)-1,2-(trans)-
g5 Cyclohexanediamine,
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par OH, R est -CH2CC0Z, -CH(CH3)COQOz, -CH2CH2-N(CH2COQZ)2, un radi cal

hydr oxyaryl al kyl e, hy- 60) dr oxgpygr2sg\gesdigey! e, hydroxyaryl
(carboxy) al kyl e. ou hydroxypyridyl (carboxy)alkyle ou | e radical aryle ou
pyridyl e peut etre substitu6 par un hydroxyle, un hydroxyal kyl e, un al kyl e,

R i it i

EP 0O 2Bhydrdilg G996 93,1 678 £2-Roplaokd EE-dimeth§iG -dalooky- tétracontyi-

1IN\ 5 N3@-bisk(carboxyméthyl)-diaminediéthylique. R 10

OS5 18 Composé@Blon la ravendication 1 olt Mela+) est Fel3+) et - CE CE-\
CES3 CGE R3 ou (CR2) 1-5

R3 15 R3 est - CH2CO0Z, -Oﬂ(aﬂ@ﬁ@?bﬂ <GRPZal nonoval ent de structure
RO (CH2)ffpH COOZ; 20 X est une liaisdn chimque directe, -0-, --, -NH,
- NoCH2COOZ ou - N- CH( CH3) COQz; | N | n est Ventier 2 ou 3,
sous reserve quo |orsque X repr6sente ne\ aison directe, n est 1, 2 ou 3;
Z est un hydrogene ou une unite de BRarge n6 ive, et -(CH2)m peut

egai enent etre -CH2-C(CH3)2-. 10. MTieu solon'|a revendication 9, dans

| eiguelestchoisidans legouperconigiitudidlee 25 R- O (CR2) nj nCOZ _
(b-) ,N-bis-(2-méthoxy-1-carboxy-1-éthyl)-N,N"-bis-(2-hydp: hépmqétggl)-ﬁthylénediammq,/e( a+)
E( b) g:-glds-(a.is.sﬁ2—tétraoxa-1-carboxy—1-tridécyl)-N,N'-bisI 2 glro nylméthyl)-
: n ne, , , :
R, - N- i N,Nebig]3,6,5:10-18PAoRE 1 leArbbly M ARSHAN, NOGs- B hy 88155 -hEtHsGphehyREIRL @ pour
f of MU léthyléhedidmie, (CH2) M - C- CC%Z \m & 4 4 (b-)
5 la N,N"-bis-(3-méthoxy-2,2-diméthyl-1-carbbxii3 -propyl)-N,N*-bis-(2-hydroxyphénylméthyl)-
éthylénediamine,

la N,N*-bis-21-hydroxy-4,7,10,13,16,19-hexaoxa-2,2-diméthyl-1-carboxy-1-uncontyl-N,N"-bis-
(2-hydroxyphényiméthyl)-éthylénediamine,

25 la N,N*-bis-(3-(2,3-dihydroxypropoxy)-2,2-diméthyl-1-carboxy-1-propyl)-N,N"-bis-(2-hydroxy-
phényiméthyl)-éthylénediamine,
la N,N*-bis-(3-méthoxy-2,2-diméthyl-1-carboxy-1-propyl-N,N*- bis-(2-hydroxy-5-méthoxyphénylméthyl)-
éthyldnediamine,
la N,N*-bis-(3-hydroxy-2,2-diméthyl-1-carboxy-1-propyl)-N,N*-bis-(pyridoxyl)-éthyldnediamine et,

agp |a N,N-bis-(3-phényiméthoxy-2,2-diméthyl-1-carboxy-1-propyl)-N,N*-bis-(pyridoxyl)-éthylénediamine.

9. Dans un milieu pour I'imagerie en contraste par RMN qui contient un agent influant sur le temps de

relaxation, le perfectionnement qui consiste en ce qus ledit agent est un composé répondant a la formule

35 - -'1 (b-)
R=-0O- (C'Bz ) m—C_H-COOZ

' (a+) (b+)
° Me E

N
0 / (I)
Ry

—q5 dans laquelle
aest2ou3;
b est un entierde 0 & 4;
Mel(a+) ast Fe(2+), Fe(3+) ,Gd(3+) ou Mn(2+);
E®+) est un ion d'un métal alcalin, d'un métal alcalino-terreux, d’'un alkylammonium, d'un alcanolammonium,
50 d'un polyhydroxyalkylammonium ou d'un amino-acide protoné basique, lesdits ions représentant une
charge totale de b;
m est un entierde 1 4 5;
RestH, un alkyle de 1 & 8 atomes de carbone, un alkyle de 1 & 8 atomes de carbone, dont 1 & 5 carbones
sont substitués par OH; un aralkyle de 1 & 4 atomes de carbone aliphatiques; un phényle ou un phényle
55  substitué par un halogdne, un hydroxyle, un carboxyle, un carboxamide, un ester, SOsH, un sulfonamide,
un alkyle inférieur, un hydroxyalkyle inférieur, un amino, un acylamino; un (poly)oxa-alkyle de 1 & 50
aton(w)a: d’oxygéne et de 3 & 150 atomes de carbone, oli 1 3 5 atomes d’hydrogéne peuvent étre remplacés
par OR;
Ri est —CH2CUOZ, —CH(CH3)CO0Z, -CH2CH2-N(CH2C00Z)2, un radical hydroxyarylalkyle, hy-
go  droxypyridylalkyle, hydroxyaryl (carboxy)alkyle .ou hydroxypyridyl (carboxy)alkyle ou le radical aryle ou
pyridyle peut étre substitué par un hydroxyle, un hydroxyalkyle, un alkyle, un halogéne, un carboxyle ou
SOsH;
R2 est comme Rj ou est

[
H

A !

-

§_"§§s§a§g52§'§§§?§§ég-§
srpi it EERRGREEE ;R

L2 ]
]

]
(2]
g
oy
”ﬁ..
e
Hﬂw-
(3
2]
P‘-eq-‘r- B
h.. Y
e
o -
"a
p‘mnw .
[
[0
wais.
e
L]

1

e



1 @) M a+) : S ). X

meB*) (1) 55 __ 2) S 60

NR1 ~1 RO (CE2) nCOZ 65 i ;kiEtpozsoladtaqﬁi I it f f
z k EP 0 230
893 Bl 12. Mleu selon ia revendication 9, dans |equel |'agent a pour
formule 5 RO (CH2 -CE-COO R

( (b-) N-T 10 - (CEH) | B / 1

B b)(lv). 15>~CH,CO00Z, -CH(CH,)CO0Z, = ), =X=(CH;)Z MNT 20 ’ R-O

(ca
CcH s -c-=CoQz m dans | aquelTe T est -(CI?ZI‘-‘-Z-, a-l(%OCﬁ)\ ou
-CH(COOH)CH2-, 25 a est -CH ou -N-, A est un hydrogane, un hydg&xyle ou un
hydr oxyal kyl e inferieur et B est un hydrogbne, un aikyl Inferleur un
hai ogene, un carboxyl e ou -S@f;‘. 13. Mlieu selon la revendi catiﬁ 12 dans
| oquely Me(a+) est Fe(3+). JA. lieu selon | a revendi cation O« s | oquel
| agent a pour=CH&RH-CRONR- O Cc32) nraeQue : CH=N :
C~~b-) 35 ~[(CR2)I\/].MOSpth(CH)-N-‘Q )n 12 R 1- 3 R-NR3
45 15. Dans urcgéocecm e di ost i mwar RM‘@:gie)il' Ssu dans | egqugl. on
adm ni tre une qtantite?efficate d' un mlieu e T’égnostic, le 3
per FeCti onnenent qui consiste en ce que ledit mlieu contient une quantite
ef F| - ou .
Rj3 est ~CH2C002Z, —~CH(CH3)COOZ ou un radical monovalent de structure R—-O~{CHz)m— ?H—COOZ;

20 X estune liaison chimique directe, O, —-S~, -NH-, —I;I—CHzCOOZ ou -!I‘J—CH(CHs)COOZ;

n est 'entier 2 ou 3, sous réserve que lorsque X représente une liaison directe, n est 1, 2 ou 3;
~ Z est un hydrogéne ou une unité de charge négative, et (CHz)m—peut également étre -CH2—C(CHa)2—.
10. Milieu selon la revendication 9, dans lequel I'agent a pour formule

25
R-O- (CH2 ) m-cix-cooz (b-)
30 I?-Rl |
(?Hz)n . Me (a+) E(bﬂ - (21D
* 1
(CR,),
40 R)-N-R,
— 11. Milieu selon la revendication 9, dans lequel I'agent a pour formule
45
_R-O- (Cﬂz)m-(‘:B-COOZ (b-)

50 I;I-Rl

(CH,)
5 x : . ue (2 g{p%) (III).

L

(?Hz’n

50 N-Rl
R=0~ (CBZ) m-CB-COOZ
N -
T LT
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e pour
=+ (CH2)

2+),

2COCZ
coaz; %

€0

A O A 4

I nfl uer

.R2 dans | aquel | e aest20ou3; b est un enter
Fe(3+),
Bl E(b+) e 0,
in al kyl amm

n am no- acnel-e pr ot one basi que,

'.i'f.n

|l e terrps'de rel a>'<at.ion d' un conpose de formule (b-)
3 e(a+)
0 a 4; 65 Me(a+) est
Gd(BO) ou MnC2+); 6i5l1 Fijiai H|II st 11 EP 0 230
on d' un | cai i dun netal al calino-terreux,
'%179(‘5 'gfﬂﬁo‘%"ﬁ*eﬂ“e tpoem apeYrIRPHR oxyal kyl amoni um ou

| esdits ions represen&ant une charge

sur
-CH COOZ 55

ale de b; mest un entier de 1 a5; 5 Agest H un glkyle de 1 a 8

mes deb car bprR=Oerr{ jyéeWB at ongs de car bone, )1 a5

bones sont pubstitu6 g c A & 4 atlones de carbone
.phati ques; bn phényl e ou Nn‘l‘p ue par ufd hal ogene, un

roxyl e, un parboxyle, un ¢arboxam de 4t er, SOG3HJ| un sul f onam de, un
yle ind6riepur, un hydroxy le. inf un am no,J] un acyl am no; un

| y) oxa-al kyle de 1 a 50 ago §.do > et de 3 a 130 at e
rbone, ob | h 5 atones d' hxdrogbne %euvent etre LceEWpar oH{(3V) .

- CH2CO0QZ, §CH(CH3) COOZ, §CH2CH2- N( CH2 a ijcal

roxyanyl ai kyl e, hy- droxyew, ’%/l al kyl e, droxyaryl car boxy) al kyl e ou
dr oxypyndyl {car boxy) al kyI @B e radic | e ou. pyndidyl e peut etre
bstitue par §n hydroxyl e, nn.g_h ) un al kyl ef un hal ogene, un
rboxyl e ou SfsH, 15 comme 91 R 20 - CH2COQz,
CE3') | (§E8- ;:Ezz:amzﬂwﬁ 2 - R
R &N g ) 3

N3 CH 3

Raans laquelle (CH2) 1-5 R3 GOU Rs est
- CHe &@W , €CH(GOOHRdIucEH(CAOH) CH:-eNnt de structure RO (CH2) m
Q est =CH- ou =N—,
Aestun hydrogéne. un hydroxyle ou un hydroxyalkyle inférieur et
B est un hydrogéne, un alkyla inférieur, un halogéne, un carboxyle ou —~SO3H.
13. Milieu selon la revendication 12 dans lequel Mefa+) est Fe(3+),
14. Milieu selon la revendication 9, dans leque! 'agent a pour formule

—
' R’O’(Cﬂz)m-?afo_oz (b-)
(CH,) N~ (CH,) |
:l‘ i . Me(a-l-) E(b'l', (V)
|

!
(CH)y  (Hy)y

RyN-Ry RyN-Ry

15. Dans un procédé de diagnostic par RMN de tissu dans lequel on administre une quantité efficace
d’'un milieu de diagnostic, le perfectionnement qui consiste en ce que ledit milieu contient une quantité effi-
cace pour influer sur le temps de relaxation d’'un composé de formule

B 7]
. maladt)

N
e
Ry \Rz

(b-)

£ (b+)
(1)

dans laquells

aest2ou 3;

b est un entier de 0 & 4;

Mefa+) est Fel2+), Fe(3+), Gd(3+) ou Mn(2+);
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35 X est une liaison chimque directe, -0-, -8-, -NH, -N CH2COOZ ou
-N-CH(CH3) COQzZ; " I I n G5 536 éng 2 ou 3, sous reserve guo
| orsque X represente une liaison di rec?e, nest 1, 2 ou 3; Z est un
hydr ogene ou une unite de charge negative, et -(CH2)n- pout egal enment etre
-CH2-C(CH3) 2-. 16. Procede siel on | a revendi cat‘i‘ onalk%lS, mg%lr}g J’uﬁ%llgrliolalm%orﬁmn
£ t ufr § étdaleal u@ggzalmlmux, 'un am s s
((:g[r? OZE ad&r?%%lyr?y‘gpogym;ghmmoniug dcgu d'u amm_o%:id? p"otozf r{:aanueﬂ/éetsg@% ions représentant june
(b+) (11) BB e ontorde 1 a5; X ~("R2) ns5
R'1 -N R3R} m?ﬁ?hamﬁgeenbcaamieadswmdjmwyﬁaeissmdseqmb.dommwm
pour f or medne silistito&s par OH; un aralkyle de 1 & 4 atomes de catboge aliphdtiqueshun phényle ou un phényle
k t L ' subSttué parjun halogdne~yn hydrokyle, un carboxyle, yn carboxanjide; un pster, $OsH, un sulfonamide,

alkyle inférieur, un h alkylg inférieur, ino sylamino; ug ( xa-alkyl
;[393 Bl :Q_ %{2;%’%%%‘3&‘%%% atkglgggf gge o;:‘b:r%ﬂ 1 gg’g&ﬁmi’h);dmgén Lvent E; i gen)
0 H
| 0 " Ry est —CHCOOZ, ~CH(CH)0OCZCRCHoCHZ NICHLD0Z)z, un radical hydroxyarylalkyle, hy-
N-R i Rdfoxyplyfidyfa)pte Chydroxyaryl (carboxy)alkyle ou hydroxypyridyl (carboxy)alkyle ol lpGdie@ aryle ou
Proc6de s gyrigple|pautrélre subsitityé paoyn hygroxyle v hydrexyalkyls, ain @lkiipdachalogdngy v sasbarie &u oH
25A R-O @a'ipm(:htcooz | (b-) 40
RO  (ScHPapstppmme Rioyest, | R E
b) (1'V7) R
s
20 -CHZCOOZ r =CH (CK3) cooz, - (C!H2 ) n-X- (Cﬂz) n-N\ v
o ) R,
25 Rl / Rl
/ -
~CH— CH~N ~CE _ CH-N N ;
! N ou AN / R
30 CH, CH, R, . (CBy) s 3
ol

R3 est-CH2C00Z, —CH.(CHs)COOZ ou un radical monovalent de structure R~O—(CHz)m— ?H—COOZ;
35 X estune lialson chimique directe, -O—, ~S—, -NH-, —riJ—CHchOZ ou -til-CH(CHa)COOZ;

n est I'entier 2 ou 3, sous réserve que lorsque X représente une liaison directe, n est 1, 2 ou 3;
Z est un hydrogéne ou une unité de charge négative, et —(CHz)m— peut également étre —-CHz—-C(CHs)2—.
16. Procédé selon la revendication 15, dans lequel le composé a pour formule

40 - -
R=-0O- (CHz ) m-?H-COOZ (b-)
- N-R,
(Jl:az)n M@ | gBh) (I1)
50 X |
.
55 Rl—N-R3
17. Procédé selon la revendication 15, dans lequel le composé a pour formule
60
65
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T Q est-CH u(CH 50~~~~~~~ 20 Prcd eo arvniain A5 aslge ecnpeapu
N-T 40 - ) | RO (CRRZ) mCHCOB

dans laquelle 45 T est -(CH2)i-2-, -EPOZ30:893BW, - CH(COOH) CHz-, Q est
CH ou -N-, A est un hydrogbne, un hydroxyle ou un hydroxyal kyl e

f~rieur et B est un hydrogbne, un alkyle inf~rieur, un hal ogbne, un
rboxyle ou -SQH. 1 9. Proc~d4 selon la revendlicgiion 18. dans lequel
a+) est Fe(3+ 0 Proc~dd _sal on | a revendi catjy on ,15,, dlans | equel Ile
Mpos6 a pour ?Brﬁﬁdi'%ma%ﬂs%m EP 0 230 893 BjR— o-d’('dcz) -l -cooZ

) 5 ~~(fK2),- n®* tv C) n X~~~ af S(at)

(b+) TV). X | 10, | I. (CE2)n
2 R-NR3 RH -1-R3 15 21,3 Prqc6de pour ‘la pripardtion d un conpose sel on
revendi cafl gn 1 corrprenaﬁ Bad g eaction d' un sel, Joxyde, hydroxyde ou sel
sique d' un ign Me(a+) avechun aci de polyma éol ydar boxy{b#ye de fc&% e
R-00'CH 2) NI {I R- C~ow N 2 z )

25~~~~~~ ~~ Rl : R2 dans | aquelle
‘f“z’n
15 : N-Rl
-R-O- (Cﬂz )m"CE-COOZ |
20

18. Procédé selon la revendication 15, dans lequel le composé a pour formule

OH
25 i =
R-O- (cnz)m-clzx-cooz A (b-)
1
30
(CH,) @
| B (b+
x OR g(b*) (IV)
35
R
N-T
0 R-O-(CH,) _~-CH-COL"
2°m ‘
J- . B -
dans laquelle
45 Test—{CHa)-2— —CH(COOH)- ou ~CH{COOH)CHz-,
Q est =CH- ou =N-, )
"A est un hydrogéne, un hydroxyle ou un hydroxyalkyle inférieur et
B est un hydrogéne, un alkyle inférieur, un halogéne, un carboxyle ou —~SO3H.
19. Procédé selon la revendication 18, dans lequel M(a+) est Fe(3+),
50 20. Procédé selon la revendication 15, dans lequel le composé a pour formule
55
60
65
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mest un enffsr de 1 a 5; 30 R est H un alkyle de 1 a 8 atones de
carbone, un alkyle de | A 8 atones de r ont 1 a 5 carbones sont
subsfftues par  OH un aralkyle de 1 aeﬁﬁggﬁgégéiacarbone al i phati ques; un
phenyl e ou un phényl e subsfftu6 par un hal ogbne, un hydroxyle, un

car boxyl e, un carboxam de, un ester, SCaH, un sul fonam de, un al kyle

I nf6rieur, un geydroxyal kyle inf6rieur, un am no, unJgacyl am no; un

(poy) oxa- al kylgje_de 1 S&a ' oxygene et de 3 a}150 Sﬁg s de carbone,
ob 1 A5 atons Hsﬁy‘(ﬁz e etre renpl aces 3 par OH, R est
) _

e
R
S
- CH2COQ¢, - CH(CHs Cg% -N(CH2COQZ) 2, un radi ¢al hydroxyaryl al kyl e,
hy- droxypyri qyl ai k ,2,13 0} n(carboxy)al kyl e ¢u hydroxymi dyi
(carboxy) al kylje ou | é& radical a’ryl e ou pyrd dyl dagqut Jetre sugs( Ju6 pggggn
H:

hydr oxyl e, un fhydr oxyal kyt e, ur al kyl e, -un ogene, fun car bOoxyl e ou
40 R2, est cqmme Ri lou est 45

(CHcoo, ™ cI( )ooztclmztﬂ cdiﬂz)nH(c 3 ooz (CH2) IX (C2)fn

.N RR so R. =N R 33 R1

WR -CH CHN =N= -CH CE-N C3 CH3
R3 ou L 3 33 (J'CZ) 1-5 , . 3 -ou 60 R3
est - CHBCOOZ, - CH(CH3) COOZ ou un radi cal nonoval ent “tde structure

RO (CHR)m 3 - o35k B o 1 Eompy St 1 Saction Db s,
- N- CH2000Z ttp E@Eﬁ%ijﬁgﬁ e e ol

| orsque X represente une |ialson directe, n est 1, 2 ou 3; Z est un

hydr oge?2e ou une unite de charge n4dgatjve, et -(CH2)rrr- peut egal enent
gtre --C A-C(CH3)2--; 65 ou Ieuk&bﬁ@ﬁbmngﬁa@mcal ins, leurs sels de
nm~taux al calino-terreux ou leurs sels damnes. | I:11l GAG11111C L M
S *21,, viw t R N -t EP
0 230 883 Bl 22. Aci de pol yam nopol ycar boxyl/iqm\de formule RQ (C)

M C COK 5 Rl

(la) NR R2 10 dans laquellfe mest un entler de | 5; Reat H un

al kyl e de ldaasbq‘ﬂ'brr‘rges1 glg, carbone, un alkyle de 1 a 8 atonmes de carbone,

t

dont 1 g5 tl&} kyle de 1 & 8 atomes de carbone, un alkyle de 1 & 8 atomes de carbone, dont 1 & 5 carbones
sont substitués par OH; un aralkyle de 1 4 4 atomes de carbone aliphatiques; un phényle ou un phényle
substitué par un halogdne, un hydroxyle, un carboxyle, un carboxamide, un ester, SOzH, un sulfonamids,
un alkyle inférieur, un hydroxyalkyle inférieur, un amino, un acylamino; un (poly)oxa-alkyle de 1 & 50
a5 atomes d'oxygéne et de 3 & 150 atomes de carbone, ol 1 & 5 atomes d’hydrogéne peuvent étre remplacés

par OH;
Ri est —CH2C00Z, —CH(CHs)CO0Z, —CHzCHz—N(CH2C00Z)2, un radical h¥dmxyarylalkyle, hy-
droxypyridylalkyle, hydroxyaryl (carboxy)alkyle ou hydroxypyridyl (carboxy)alkyle ou le radical aryle ou
pyridyle peut 8tre substitué par un hydroxyle, un hydroxyalkyle, un alkyle, un halogéne, un carboxyle ou

40  Rpest comme Rsou est

) ® -CH,C00Z, -CH(CE,)C00Z, -(caz)n-x-(cnz)n-n\ '
R4
50 R
/Rl ot
-CB—— CH-N -CH CE-N ;
| | \ ou \ / \
% CE; -CHy; R (CH;) {5 Ry

- ol
Rs est -CH2C00Z, ~CH(CH3)COOZ ou un radical monovalent de structure R—O—(CHz)m— (l:H—COOZ;
X est une liaison chimique directe, -O—, —-S—, -NH-, —I‘il—CHzCOOZ ou —ril—CH(CHa)COOZ;

n est l'entier 2 ou 3, sous réserve que lorsque X représente une liaison directe, n est 1, 2 ou 3;
Z est un hydrogéne ou une unité de charge négative, et —(CHz)m— peut également élre -—(.,.-iz—C(CHa)z—;
65 ou leurs sels de métaux alcalins, leurs sels de métaux alcalino-terreux ou leurs sels d’amines.
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sont substitues par OH, un arai kyI e de 1 a 4 atones de carbone

al i phati ques; un phenyle ou un 8 enﬁle substitud par un hal ogene, -un

hydr oxyl e, un carboxyl e, un caE Wun ester, SOsH, un sul fonani de, 15
un al kyle Inferieur, un hydroxyal kyl e | nf erieur, un am no, un acylam no; un
(pol y) oxa-al kyle de | a 50 ‘atones d' oxygbne et de 3 a 150 atones de

car borg Acidb pdiyamiropélycarsosyligieydaiaegbiee peuvent etre renplaces par OH R est
-CH2C0OOZ, - CH(CHs) COQZ, -CH2CH2- N(CH2COQZ) 2, un radical hydroxyaryl al kyl e,
hy- droxypyri dyl al gde Jr Q@OOHcar boxy) al kyl e ou hydr oxypyri dyl
gcarboxy)al kyl e ob | e radi 3 | kyl e ou 20 pyri dylgf eut etre substitue
par un hydroxyl e, un hydroxyal®yle, un alkyle, un h gene, un car boxyl e ou
SBH: R2 est comre R ou est 23R - CH2C00Z, -CH(CH3 ) COOZ, -(CH 2)-X-(CH2

)-N 30 R R,
-CS- CHN 1 : C CH) Nob ~ ~
daﬂ&,la%é‘ eer?Q (CH21“‘
B ostH de sae e dRY 4 8latbrAél dethrbBid) @hRt §5larBbhest r uct ure
W@Hpm afilifyleleq 2 4 aiﬁeadc&urwnﬁ \aliphdiiques; R phérle ,ouuS-phényIélH—
- N- Gu OH-BydERXMIE,; unrcabe: lePermcamnxarﬂldeswn:éﬁtes SOsH,up sulfopami
1%r s@n’ﬂ roawéw!eﬂefﬁwn mlm g| ?em (poly)pxasalkyle dact &
hydr U‘h%‘dﬂﬂ 180 glomas da carbopgy gl 1 A patomes dhydrpgane peuverit e reimpl nt etre
Hzcob% -bﬂ éi-ﬁ G2, AR LLFHIREHYCOCHE &F ridical kpat hpn 22 de
f or rutb Yafkyle ou hydroxypyridyl (carboxy)alkyle ofi te~tadigal .alkyle ou
2R (:@Huylb) peuRémel\sussﬁlué par quhydmlelsmmyulymkvlmraﬂmeym balegéres lup garbexyle ou
rev cation, 22 defornule k5 ¢ L S 61 EP 0 230 893 B1 R-O
( CHZY? §ftcopme Riou est | 1 . (72)n
t ~~~~~ (11 xa)
25

/l

-cazcooz, -CH(CHs)COOZ. '(CH ) -X (CHz

30

/ 1 - | / Rl
- ~CH—— CH-N -CH CH-N
| I\ on \ - N
CH; CH; R, (CBy)3-5 R4

ol
0 R3est-CH2C00Z, ~CH(CHs)COOZ ou un radical monovalent de structure R~O—(CHz)m— (fH—COOZ;
X est une lialson ohimique directe, -0O—, ~S—, ~NH-, -N-CH2C00Z ou -rlwl-CH(CHs)COOZ

n est I'entier 2 ou 3, sous réserve que lorsque X représente une liaison directe, nest 1, 2 ou 3;
& ~Zestun hydmgéne ou une unité de charge négative, et — (CHz)r— peut également dtre —CH2—C(CHa)2—.
23. Acids polyaminocarboxylique selon la revendication 22 de formule

R-0-(CH,) m-?H‘COOH
%0 : T-Rl
(ng)n_ (IIa)
s !
“::32’ n
0 ~ Ry-N-R,

24. Acide polyaminocarboxylique selon la revendication 22 de formule

[ lll\\ \\I\l \\ \ll\
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vx10 | (CH2)n 15
l-*R-O (CH2) -C-COO 25. Adde pol yami nogab%b)ébkme selon | a revendi cahi on 22

de formule 20 OH RO (C (1)i CH _ ARO(C) 1
COs> A 25 NT (CH 2)n | 30

B : ' (Iva). | ~~H 35

~~~~NT | RO (%%?M&z - B 40 dans laquelle T est
-(CH2}1-2-, -CH( - o. )(IH( -, Qest -CH ou -N, A est un

hydr ogene, un hydroxyle ou un Qydy oxyal kyle inferieur et B est un

hydr ogbfie, un al kyle infefieury U hal ogbne, un carboxyle ou -SOBH. 45
26. Aci de pol yam nocar boxyl i qw ql on la revendication 22 de ﬁl)e
p'o(Cff2)M M - COoH 50 n (C 2 -N-( ?‘nl

I

X (vVa). | X 55
(CH )10 (CHI1t, -NR3 R 3 60 65
(CE,),
N-R
15 | 1
R-0=- tcaz ) m-cs-coos
20 25. Acide polyaminocarboxylique selon la revendication 22 de formule
' OH
~. R-0~( CHZ ) m-C’:H-COOH a
25 N-T
Q
(?Hz) n
0 X B (IVa).
. } H
('CBZ ) n A
35 1;"'1'
R=0~( CHZ ) m—C_H-COOH
B

a0 dans laquelle

T est -(CH2}t~2—, -CH(COOH)~ 0. -CH(COOH)CH2-,

Q est «CH-—- ou =N-, . :

A est un hydrogéne, un hydroxyle ou un hydroxyalkyle inférieur et

. B est un hydrogéne, un alkyle inférieur, un halogéne, un carboxyle ou —~SO3H.
- 45 26. Acide polyaminocarboxylique selon la revendication 22 de formule
R-0- (CHZ ) m-lCE-COOH
50 (cl:nz) o - (clzaz)n
l | |

55 (Cﬁz)n ‘cnz’n

Rl-N-R3 . Rl- -R3
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