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consl |n t he scope -0
't hat Exemglehst- one 10 of ‘t hergroups’ err] represent sa carboxy group, it was

e present |nvent|on I'n- the event
f@0nd cdi hvmseé wes mrasg e"ta baratnwtqhetm @5 e'gtoarww(!: i), comporaydtAdP. 1smmelbq udht

hydri‘ﬁéﬁ f"\'/‘é‘g"t 'é”" ‘?E%fg Fﬁs If'H ot . Afir 2 aI formul a

Jits st ﬁ § s é‘éﬁﬁé‘ﬂ e iequs
Qﬁbﬁa&eonéw ANt @rﬁ@al gd bdbnly drest's. escri bed in

| ow-ng- Exanpl es: T e experl ment s descrl e ow were carried out In

a cyI [ ndrr cal gl ass wvessel- havijgg a hei ght of 15 2 5 cmand an internal
dipgmet er of 0.8 cm and tont ai-A-Ag—Ex 10D=46%i nl ess steel balls with a 28
diameter of = 15 0.32 cm Th233»skel was charged.with the starti ng
materi al and: then fixed. IengthW| se to a hori'zontal shaft parallel to its
cent egm .ﬁ,g{ﬁb@ms,ha:tt VA’ s-retating- at{ a: speed of 180 revol utions per

m nut e. ﬁh@xﬁeﬁﬁiﬂ&ﬁ‘cﬁffdﬂcﬁmﬁfthbmscﬂmeﬁx 1o °9H'P%*§‘§ Ad’t??é?ﬂ!ﬂcg‘é \ dIndl cat ed.
Ex anl16-diaz&8, 713! Bmywacmlaectem eTaem nie g:[;tvg* "%@t‘ msu wat er
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ours of rota?ron
t he suspension was al |l owed to sepaoase by settlrg ‘A sanpl e.drawn fromthe
aqueous | ayer -contai ned di'ssol ved=barih08nd di ssol-ved sul phate, both in

_ nmount s ‘iil% g/ 1. cal¢ulated as R83%Qrh sul phate.- Hence; the lithiumsalt of
conp8UMY K*had been used with an efficiency of 15.2 25 ~ -

X 100= 65R/ pla m tof compoundAby1 10-dimethyl-1, 10-diaza-4,7A5, 133&)dbxébyﬂhn¢metahe ve _

Experdaqg WQMMI ffered fromthat descrr bed ‘in Exarrpl el in

that corrpoun A Was rgpl aced by :1]

1,3%0- @bmweﬁxm!ml@ etraoxa cI oqct dec '[an qpkev bryomt e
Exa Ir a

aqueouso_IT ; y '? za E 'f’g’ a§§ ,ﬁ,@ldw 4£ both in

anmoung, Smﬁa r %f |v§§b %'dm.&bv anrﬂtate&‘i)adﬂﬂmtsmfomé

1, 10- d are'aqga& Suphhtedadarisy thachdse oithacowloxed tarigm

efdg Crvmseafm tthegeare.ga.mavaa&awmmme ohre V1 it sarmeyatlaidhdianst corpé@nd A
by 1, 49:13|1eekirgtxackclddbtatiecena hakl been a®d with eeeffigienedel cl ooct adecane. gave an
effrcrency of - 1.3%(0.3 g [err]) Conpar ati ve Experinent: B.. -

35 This experinent differed fromtha% desgeibed in Exa-rrple | in that
conpound A was replaced by 1,1 O- Qt;ézoq:ar boxyet hyl)- 1 0-diaza-4,7,13,1
6-t et r aoxacyl ooct adel ane (0. 1 ol ). The sanple drawn fromthe aquous | ayer
cont alam%dmﬁm'hteeddhvahamcﬂlmgﬁ ssol ved sul phate in amounts of 0.033 and
1.4 g/1, respectively, calculated gs,harium sul phate, indicating that nost
of the corrpl exed barium 40 was preSent ifot he vessel as an unwanted solid.
Hence, the 1,10-di (2-carboxyethyl »33xd9-di aza-| 40 4,7,13,1

6- tetraoxacycl ooct adecane had been used wi th an effrcr ency 3 xigo

' between the
233% 0 orlonly 0.14% on barium, thus indicating that the presence of an addlitional carbon atom
' 35 mtrog:n atom and any carboxy group of the macrocychc polyethers according to the general formula |t

virtually destroys their complexing ability.




or 6.1% on sul phatte and with an efficiency of 0.033 x100 233 xO 1 45 or
only 0.14% on ‘barium thus indicating that the presence of an ad itional
carbon gt om bet ween the 45 nitrogen atom and any carboxycgrowps4o2z Be 5
- macr ocycrict polyetners accoradrng to. tne gener ar formira IT virt vnal Ty
destroys thelr cO Iexnn ab|I|ty

t hat descry p@ ;ﬁﬁp
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0-di (et homa%ﬁ eaazapéa%wtﬁmaq néﬁt.sa@m&xes t@iﬁ&i SIGﬁﬂﬁruﬁrQa .
~and in tshadiss&v&i debﬁé lbum@uh@h&toeoman \¢slewlated ixbademnpligheth Slatcef thomohe 5
aqueous | agltethomalbmvnedl Ocdiazs &l A/ Goatraaxacyaincktéslecani bextieereused with reflicieniopefh i n
anounts of 0.18 g/l cal cul ated as ‘bari um, ul phate.” Hence, ‘the 1,10- 5

di (et hoxycarbonyl)-1, 10-di aza- 4, 7, 13, 16=t'&tr tr 5¥ Iooct adecane has been
used with an efficiency of 0.18 x 100=$RR% 1 thus indicating that the
absence of a carbon atom between the nacrocycl | € ring structure and the '
car boxy| at thud indicdting that/the bihsahde\of &l @Blidh@yten bdtweenaigrh&xdcpdic 8hg dtiuttyreaind tHei S

macr ocycl |@rtpmtlgtettme¢on vir@allyEestrayé the tdmiiéxing\abitityof thisasacokyeligeadyethiet. h  bar i um
sul phat 6'5}’%” ‘water (1 m), conmpound A (0.1 tmol) 10 and so nuch

14 t hi urh hy ehﬁsﬁwfﬁemﬂﬁ%ﬁm% &gﬁ&é ©% hilsh, %Efe?ﬁ'mi‘@&inpaouﬁ&k% J]a"ae" 10
After 15 Midaub fRickhthilAthydrbadb that heXidd Qﬁdnﬁianms,e@s HaUEBH b1 15

settling. d reaingnltRe shsgntlon WayBIIGWE 13 Gsparattsby saii. A SifpRi dreveh FEbnBhObatReushiaet UM
and di ssol eonthired Histrivee b&tuirtant nfisasiedsuiphatd, bath irbangpuhts ot t4.8 g/, adledhtatasbadurum 15
sul phat'®.  s4ahete, Hanbe theifithinusaltohtamnefindbbaddaeniused withianriigienasedd wi th an 16
efficiency of 15 14.5 x100 233x0. 1 or @2% This efficiency.renmained
constant after prol.onged rotation.: Examglo' 1140 oThe vessel was charged with
water (1 m), natural barite (430 ng, g3mion size 4 m) and 20 conpound A
(0.37 muol ) .- Then, so nuch pot'assi um hydr oxi de was- added t hat the pH of the
aqueous 29 qZ?&qInwueftiwewemavaemstent@ftermolonwéromwural barite contained the
fol |l owi ng E,%qﬁpeqnds Oorrpound % Conpound %w [err] - 80 '
[err] Veksel was charged with water ) err r‘ta]tural barite ?43%%\9 Eﬁﬂ%ﬁe 4 ml'in) grp! of -

bar i um il EhfioBndR®. 3 HRHEN Then]bolniRh bbtadelum HybiioRitle Was ddQeH that theithdf Hdfaqliddls 20
aqueous  Zfmuldrepchet ahieat e Thechiandd baritel cdntdiried thesfollopatcémpsunds:concent r at i on
of 0.104 M Hence, conpound A had been used wi'th an efficiency of 0.104 x
00=28% 0. 37 V\hen the experinent was repeated at [err] it was found that
an effici ency of 21 % had 30 en ér 6 hours.

30 Exanple IV a). The vesselzslaggg's»ghar g;gg crfggga?ldu?g%ul phate (0.45 rrm)l)

11 0-di aza-4,7, 13, 16- tetrat_ogacycl oocttadecas.eso(,o 1M, 2-chl oroacetic acid
(0.2 M SOdI um hydroxrde : i'n wat er The m xture was heated
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1 Dot © st ?t%, fg;;fﬁgg%?'rfnau chipp A B B,

cont ai ned e ua 35 di ssol ved barium and di ssol ved sul phate.
The efficiency of the i nsitu prepared sodpam salt of 1,10- di-

carboxynet hyl )-11 O-di aza-4, 7, 13, 16-t et+aoxat9e+28%:t adecane (cal cuI ated as

the amount of BaSO4 (nole) di ssol ved pe9-3fol e -of 1,1

(0-diaza-4,7, 1%%? eﬂﬁe%%e%%ﬁtwa% I&%&&‘Q%@EE@Q%V gc?t%lt@‘ﬁfee%c %(kaf«aasmw d be

noted tQ@tbgenge di aza- xacyc ooct adec%

under the 40 sane conditions amounts to 1% -

40 b) The Esapwid Ifent vvas repeated this tine W|th the use of 8M sodi um -

hydr.oxi-de andabT"&V {(ﬁtﬁﬁ:g tthb‘"a%t'R!rate l’c‘ulﬂﬁzﬁ"‘aﬂ%?&m hours
edto 7

(in situ pﬁmﬁ:@ﬁfﬁ?}“ﬁcﬂ? ide (0.4 M) in water 1.5

|
0°C un er rotatlon %‘4 ours of rotation the suspension was
35 allowed to separate by settling. A sample drawn from the aqueous layer contained equal amountsof. 35
dissolved barium and dissolved sulphate. The efficiency of the insitu prepared sodium salt of 1,10-
. di{carboxymethyl)-1,10-diaza-4,7,13,16-tetraoxacyclooctadecane (calculated as the amount of BaSO,
~ {mole) dissolved per mole.of 1, 10-diaza-4, 7,13,16-tetraoxacyclooctadecane charged) was 28,3%.
it should be noted that the efficiency of 1, 10—d|aza-4 713, 1 6- tetraoxacyclooctadecane under the
40 same conditionsamountsto 1%. - 40
- b) The experiment was repeated this time wuth the use of 0. 8M sodlum hydroxide and 0.4 M2-
chloroacetic acid. The efficiency, after 24 hours (in situ production at 70°C) of the sodium salt had
. increased to 35.3% (calculated on 1,10-diaza-4,7,13, 16—tetraoxacyclooctadecane charged).
.c) The efficiency could be improved even further when instead of sodium hydroxide the less
45 competitive base lithium hydroxide was used. Under similar conditions as in.Example libbutusingup 45
to 1.6 M lithium hydroxide the efficiency-calculated on 1,10-diaza-4,7,13, 16-tetraoxacyclooctadecane
charged— was 54% (12,5 g BaS0,/l). :



reased to 35.3% (cal "cul ated on 1,1 : ' X '_
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10 a). The nove corrpound 0 di (aI pha et hyl ) car boxyrret hyl) o
1,10 ’UNmHzﬁaﬁmmiﬁ- tetraoxa ycl ooct adecane was prepar ed in

situ; i.g IE A 'th%(“pﬂéb‘eeh%)g)—b? (o2 Bhm2dUt ﬁHe&)e‘%é nF'e@ 'p‘b? tt GH. PP,y
cting, oct adecene(0.1 M and 2-
c% or obutyr| C gm(?#?a% ﬁ/%’gg}g‘é) i@@};ﬁ% bd’m ‘de (0.8 M at 70C. The 20
: corrpoundcmuﬁd’mwas:foﬁidd%&obmﬂéy.ew -and [ err] nucl ear magnetic resonance
t echni qus) Tha efficiency of the compound B prepared in sntu as tested usmg 3 hivlesiper iftrelof mibmg si gnal s

,were:alalsqt ﬂéter24 houtﬂat\mlm thmfwcmpd 6%10 S%falcyla on 17108 - (t 2H,
: B fert

(8 45t % gﬁ?& ez o e é%% g g ey a?@?gmﬁ%cfcg% .

' 23 4 s: éﬂ; 6 (6) pm .. ) .~-20. Compound -B was forned in about

14% yska’ndew b) The eff|C| ency of the corrpound B prepared in situ was
test ed uﬁtemgveascqmoem dicarpoxyraethyi)- ba@-ﬂe @bn ﬁ@raomvleqctmcan@ur s at [err]
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corrpaithimh i)droxidx (678 mg\dleqiihaemsmeéstem)canwmdtzbmls\(zde eddeb.wmpneudyykt)mrig, 10-di aza
- 4357 atl_enl_i.eu tmnemxaclyel Mfauéwanéwetmmgmmm) awasteprlépameelt ¥y reactd®hg
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b for. %gﬂegggg& Efg‘e;éfg%g ; byt ey o 8 PR LT e o
reflux iy ter cooling the reaction mixture was filtered
and the Addysiabec, HLANMG,, REmpauRd GUsHCi81e,0) by col unm chromat ography ([err]
[et0r] asCadulmestt) yiel ding the tetranethyl ester of conpound C (23% @o45
g). The tet Fa%ﬁ%w 68%: & 198%p Ny 3:1%.67 nmmol ) was di ssol ved in '
tetrahyd‘?‘b‘f’?r 3]_9 5}%\,} @%% hi um hydr oxi de (67.5 ny, ‘4 equivalents
on e I ter 5 days stirring 35 at anbient
?r'gtl%daq Q, cor& tate fQ l‘%sol ated (0.21 g) as the - -.
Q.t;_—,r al i t‘l’HeLemc&ai df cﬁl’f\pou%Cmm&mﬁheﬂlu@ﬁ‘d)melme%ﬂﬁlesclﬁmdIh Example ﬂmcs:tnpton @excess
HCl ) deaveh ftaretht aprebusiayehcantained dissolveth hirium and dissaimed sulphiatg, in amonupss of
obt alf?Feoe ag/l &a'wg%%*@ﬂi"ﬁ sylghates HF'IC" "Nt‘ﬁ'l"% st °fF‘Ein‘{“é‘|’ Fj"a‘{*&ﬁhﬂﬁﬂ H‘ﬂFhC [ er r] )
40  aneffieiency,of alio
40 C,-og,ﬁmﬁ,{;\,, ,ﬁm%,ﬁDCi - 18. 8% N 3. 7% Found c 24, 6% H 5. 4% d:
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di ssd¥ "‘§ Iphate,wesuspd; Thsampledrawn fom the,a 'éeﬁus 8.2 g/l,
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-10- bidiss¢!Fingbrriginrsylphatd is bontafitesmeithahe sutfaces ¢ heedlea esidararerierh of tireravEisieniyor epar ed
by reacting 1, 10- _



di aza-4, 7, 13, 16-t et raoxacycl ooct adecane with oxal acetic acid in the
presence of sodi um cyanobor ohydride) and in that 0.3 M barium sul phat é was
used. Th sanple drawn fromthe aqueous |ayer contained disgal yeshapaps m ang
di ssolVed sulphate, both 1n armunts OT U 49/ T, calculated as 55, barium

sul phat e. rorrememvu;eeg»gesm 1 oS eg:.Efr‘a%P r%%n‘éés che fet nac - CneY of
th“f?mp%gltné éﬁf%tcir&gatg Ser tha & bggl nelf. 1ﬁ§ % un ent in aom
between ¢ ot b s ovar St b Henal, T 59§Js Eh

conpl exr ngunaded bowiy thrdugh tHa@rddu &R itid amn!b&irﬁyieﬁﬁﬁalt h8 urfate ihhﬂgh ﬂié%ﬁﬁdlé?n t he
aqueou Sc| waed 0 tipgweduction talskegmt] thib cesing W Geeolewsal §istyalid aompssitignadycoei S

cont act edPYFReA dewrtheqygh the@eoduetion aubingeand p the formatinsy thergbyyfleaningtheswefifand thent I5y '

7 fﬁrmatlocr; plore space by dissolving barium sulphate present therein whilst flowing along the surfaces
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.024 822 I3'eturned to thé surfyad bi@e ﬁlﬁ@t t‘ﬂﬁ§ thi!”o f?{ rﬂlﬁﬁ ﬂs&t‘_{p é};ﬁﬁtﬁﬁﬂ Rhat e
scal e 1N sadidmativelndhfer, thblglesing c h-bes.mms)%b Eb&ﬁd BRYhWIS. Tie do

surfaces punded dovennizdvelland sptioniyin tle pareispede SEflb fifBition plrtsito\ts kleanedland
conposi t i ket 'ﬂﬁ?ﬂtm -rmmfﬂgwweehdatmn hhe syefaces thak are @g@@dsmh hatiyne sulgHale, scaleiC h
le

as by bei ags'P tPHes‘%h lsesttra@ﬂtnsecls agnaobei alpgtmiﬁed to
the surg oy ‘?'fo, ‘§%’ ?%%fﬁoxw.é‘aé’? ey el
the casl ngy Jarazazae 3\4%t oxa ﬁiﬁf

t hr ough trrwropaae)dmdrﬂoeasetw&brun@nﬁﬂdw dfliHeQaft hé ﬁﬁéfB&yle:rbonB err& iy RAGnEh |t he
wel | and whieh Wit thentekatitypipaning paigitiedundel the mbwsiling thloqucﬂlbateﬁctWhesent

t here g}{ V\grxrusqs cpn mw{eap thidygh the pfodeeen tubing and istp the @amat . If ddsized; the
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after th%o@eﬂﬁﬁloﬂﬁnﬁtﬂ@ﬂ aﬁdsaﬁs ekceb @Jdbh 1de.(H?rﬂél%eth LY 1 F
conposi ti4nh1 mg-th&omwdrmddmhcm 8185 thdraé¥; !ﬁﬂrﬁlﬁ’ﬁdeid 6 thé Brepdi&tibn ther IO U rrp
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It is al Sermamssi bl e to punp down throu roducti o an ?Pf)athe
formation the reactants (the 15 nacrocycl iC poI yet her accordl ng to formul a
11, the al pha-hal ocarboxylic acid ang,th§,bae, in particular 15 1,1
0- d| aza-4,7,13,1 6-tetraoxacycl oogt de\ea e\ c | ev oacetic acid and an
excessggf |ithium hydroxide) V\/nrvegh- caus [ mation of the(wmalt ofzg
the macrocyclic polyether accor diafg ‘E: ‘Whl ch will then exert its
cl eaning activities under the prevail | ng i tions. Also crude reaction
m xt ures San. beérg?i d do hrough roductlﬁq& tubr ng and |nto the

E re

formatio '°h ﬁg“ ﬁﬁfj roc adital hay: 9t“ﬁé
i n which rﬁqr ¥ Nﬁangﬁ 8"el‘\tg' en r A SU hur
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descr i bestwerefithelsait PamanthersTeressoting anexygeh ped sulpher etbnfcmamdua N:IR2oavcl eacH R'S
t her eof , WNEMMEYRe tewegfgﬁeeﬂt r prgseotsm erag%ﬁ" Iyl qroqqﬁadmzam 6 7, 13,1

6-t et r aox @&méaé SEnfR eadinand p freiintegers ipplusiiagthe gacogslic

rmula Il eing compatible wit arrum ion, as ereinbe
prepargg | QYRind %I
.2 1. Pr ocess for cI ean| n a wel | enet rat| n an under round formation an

opti onal | '" °H"?F\ QyFliciglye g tof 18 p3eng
the ver e 1»?5& %; §r A &rzr,ﬁw"z L R
charact er oé@ar a(F\Wa'ero &I@roﬁﬂ chI of@p%&a%)‘ d P B Yifedy @arrbdﬂk t he
gener 34.5 f QHI&M ofup 3@ carbon atoms: at least 4 of the said D members repre $enfi rli an oxygen atom; and 3045
wher ei n eeazh R| @prepentdn Iu)/drqgayatbm ot éreallgdgrouiravithy up er £carbaneyomesse R tcarbexy group
hydr ocar band m artl w2k inthe/tange affromd 13- car bon atons and each D which nay be
the sane or @iRFbesseadclsivpd esiain 2, virrekygenoaytlicpolyethpiugcordibgto farmuta Igsosqd
NR2 R2 rie énrqp ergs gryeth m-ahwwretavlweﬁsraﬂbvjmer adrcelanartif-alarln

to
12 car-"tSbnet ¥'efipgadi @Eﬁ'&%&ﬁslﬂ PHHBTPS 2 ] ar“‘rr‘ér\rr '?-’G“t 2n alkyligrgyp :
at ons, an°fa‘{l iéi ?@'E)ﬁ" Wﬁbaiﬁ? ’;’;‘rgEPH L:: ALP fhat, ?a%l‘l’

to 4 Carb é‘?;q XY ﬁeé{o T%Iyi%i eas Ie) sai rrtem ers I‘g{,ées.f g(;\fa,;dh,e
said D rre roszrepresentr ng an: oxyge or~ a su p ur at om or a group N-Jerr]
and easd [ er 1] prakdss Bs didiyedia clalte 3 SeHERirOthe Habrbichdolyether &86Ming tafofiyds WBen 55
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