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5 BACKGROUND COF THE I NVENTION Field of the Invention 10 This invention

rel ates twoa3ssebo | i zed hydroxyl am ne sol ution, and norePpargpozu7arly, to
a hydroxyl am ne solution, which conprises a selected stabilizer.
Description of the Related Art 15 Hydroxyl am ne, especially in the form of
its salts with sulfuric acid, hydrochloric acid and others, is an

inportant internediate for the chem cal industry, and is w dely enpl oyed
in cheni cal STWH@%@@%%@M?@%&&?N%Cessary to enpl oy hydroxyl ani ne
20 in the formof a solution of the free base, which is generally

| i berat ed fpESARIPANANOXYl ammoni um salt such as, for exanpl e,

hydr oxyl agmoni um sul fate or hydroxyl anmoni um chl ori de, by the action of an

appropri at egRa8RouRHCHr aSETRRBLRT o9 0di um hydr oxi de sol ution or an
al cohol ate. Neutral and al kal i ne hdyroxyl am ne 25 sol utions are unstable

and deconpose to formammoni a, nitrogen, oxides of nitrogen and water, so
that their ¥+uvspdr £38i GBS SPorage i s highly probl ematic. The rate of
deconposition increases with rising tenperature, rising hydroxylam ne
concen- tLoathion,investhon pidlandsrisiangtebntenéd dividooxplacatalspiiicabhy 30
active inpugid hl@se barQdantig, aveid Hheofdecampesisbiabied, tWech

hydr oxyl am tabilizer g s 1.0 the solutions. Nunerous
stabilizer sgI oprﬂsﬁédr oxy am ne are a reeady known. Proposal s which have been

made 35 are: thioglycolic acid (JP-A-58069843), glycerol nonethers and
et hyl ene oxPRRCTH@FHER O H&re SRR EREL A9 19 554), hydroxyant hra- qui nones
(DE- A- 33133 600), hydroxyqui nolines (DE-A-33 45 734),
pol yhydr oxyingxaix@ibniné acdspee 16 Dy AB3I 5 £388)qf dntsheeVYianiwish EDEEWE33 47
260) , hydr oxyQui ngkdbagtorild avoaesna Ramees40ididd iikgor bhphamylerhediate
hydr oxyt hi Ofltglieeth(egg}ﬁéﬁisgal():lin%ggt\_ryf laE'l\éaQ? Wi%IyA'e ?léﬁeégﬁ'? 3ch§aﬂﬁ.9§ﬁ! fates,
nmer capt obenzo Iazol es, nmercapto- | kanol s nerca thiaz I nes, .thiuram
di sul fi des, S¥fHitir8as™™ Jéo-fﬁ-e%i%n'é]?}éf)%ecteﬁéé%t"rc’aseg‘&?ﬁ% ifrogfanins
et hyl enedp akt ridieefpam of a solution of the free base, which is generally
liberated from a hydroxylammonium salt such as, for example,
hydroxylammonium sulfate or hydroxylammonium chloride, by the
action of an appropriate base, such as ammonia, sodium hydroxide
solution or an alcoholate. Neutral and alkaline hdyroxylamine
25 solutions are unstable and decompose to form ammonia, nitrogen,
oxides of nitrogen and water, so that their transportation
or storage is highly problematic. The rate of decomposition
increases with rising temperature, rising hydroxylamine concen-
tration, rising pH and rising concentration of catalytically
30 active impurities.

In Order to avoid the decomposition of the hydroxylamine, a
stabilizer is added to the solutions. Numerous stabilizers for
hydroxylamine are already known. Proposals which have been made

35 are: thioglycolic acid (JP-A-58069843), glycerol monethers and
ethylene oxide adducts thereof (DE-A-29 19 554), hydroxyanthra-
quinones (DE-A-33 43 600), hydroxyguinolines (DE-A-33 45 734),
polyhydroxyhexano-1, 4-lactone (DE-A-33 45 733), anthocyanins
(DE-A-33 47 260), hydroxyguinaldinesg, flavones, benzo-

40 nitrile, N-phenyl-N hydroxythiourea (DE-A-36 01 803), flavans
(DE-A-33 43 599), thiosulfates, mercaptobenzothiazoles, mercapto-
alkanols, mercaptothiazolines, thiuram disulfides, thioureas
(EP-A-516 933), the tetrasodium salt of ethylenediaminetetra-
acetic acid, the trisodium salt of N-hydroxyethylenediamine-

45 triacetic acid, polyvinylpyrrolidone or poly-N-vinyl-5-ethyl-
2—oxazolidinone (U.S. Patent No. 3,145,082), amide oximes
(U.S. Patent No. 3,480,391), hydroxamic acids (U.S. Patent



acetic acid, the trisodiumsalt of N-hydroxyethylenedian ne 45 triacetic
aci d, polyvinylpyrrolidone or poly-Nvinyl-5-ethyl- 2-oxazolidinone (U S.
Pat ent NaNO’&:aﬂmBs(D82), am de oximes (U S. Patent No. 3, 480T3%0)/10797
hydroxam ¢ acids (U. S. Patent WO 03/ 031330 PCT/ EPO2/ 10797 2 No.

3,480, 391), hydroxyureas (U S. Patent . 3,544, 270)h di pyri dyl cozrglc:))unds
(JP- A-58069842) i nol i nes JP— 06984 n i nes
A-58069841) §éan%j 4’3&'{1 %qr"i dlﬁ) <%{<y ﬁ(% s FC"B % %)9%‘? 3 %%V/\é&) none of
the stabili ?é?%r ngc&‘?@ao é’ hasth é»?ﬁfl db| éml%qtﬁfr@\lula@sr]ydr oxyl ani ne

sol uti ons wWifR-BtF%G60i84A1 . s@@ﬂalmtbapit@mes t(@Pphev®0Eo8idesshd epalgconposi tion
of the hydrbxgtammenbdsoCTrra-48@spee) al |y during storage. 10 Wiat is
desired asd needed is a better nmeans for stabilizing a hydroxylam ne

sol uti on. “DETALIED DESORLPTI sggbﬁﬁz%wggzg%dlé His havsptionielates

toastablehdroxla art c arl

sol uti on, wﬁoy %V&ﬁprglgggo}gqsaé‘]l@@t Eafuts]toéﬁ iwrui SufoGcH?B oiiﬁ%lﬁétilgn
prepared cohfre?TE@ty ehyetHe RISERTHCHFICEs 8L Blre Vaidraribasinchdceotcutn
whi ch amonespeoiraldediduning tyidreges reacted in aqueous solution with
ammoni umtor sodi um bi-sulfite and sul fur dioxide. The resulting

di sul f onat ewsad tis @%@ﬁé@%ﬁi@%héﬁdh:\/Qraf)'b\é%%Qrtrﬁ’eaﬁlsS‘% ut o, GonLaLni
u fate

essenti al | Y@ P ;ym sul fate, sulfuric aci anmoni um

and/ or dhum sul Ta&te pl us  m nor anounts of the correspondl ng nitrate.

Thi s sol ut| on can be used, after neutralization with a base, as a source of
hydr oxy| ani He2orERu PESERERTHAN QFBRE URTEAITESN from the ni xture. 30 A

sui t abl el8el ected stabilizer is selected. A suitable selected stabilizer

is a COITpOUI’td:.SNh]n@anGQGﬂDhﬁé{L%&e@r t6 el 83 eMBi @ Soy 188 He 81 f1QloneXanpl e, Ca,

Fe, Zn, A ,ndd dMrei€hCar1Wicehsgah al Va8 uk g, I6GAMROSLELONLQf 20 . 2GYE0YS
hydroxyl am fie ;,sql ;ytion during

20 Hydroxylamine is prepared commercially by the Raschig process
or variations thereof, in which ammonium or sodium nitrite is
reacted in aqueous solution with ammonium or sodium bi-sulfite
and sulfur dioxide. The resulting disulfonate salts are
subsequently hydrolyzed to a solution containing essentially

25 hydroxylammonium sulfate, sulfuric acid, ammonium sulfate and/or
sodium sulfate plus minor amounts of the corresponding nitrate.
This solution can be used, after neutralization with a base,
as a source of hydroxylamine or pure hydroxylammonium salts
from the mixture.

30
A suitable selected stabilizer is selected. A suitable selected
stabilizer is a compound which complexes or chelates metals, such
as for example, Ca, Fe, Zn, Al, Cu, Ni, etc., which catalyze
the decomposition of an aqueous hydroxylamine solution during

35 its manufacture, storage and transportation. Such a stabilizer
includes (a) diethylenetriaminepentaacetic acid (”DPTA”),
(b) triethylenetetraminehexaacetic acid (”TTHA”), (c) ethylene-
bis (oxyethylenentirilo)tetraacetic acid (”“EGTA”), (d) 1,4,8,11-
tetraazacyclotetradecane-1,4,8-1l-tetraacetic acid, (e) 4,8-di-

40 hydroxyquinoline-2-carboxylic acid, (f) 4,5-dihydroxy-1,3-ben-
zene—disulfonic acid, (g) 4,7-dihydroxy-1,10-phenanthroline,
(h) 2-mercaptonicotinic acid, (i) bis[N,N’-bis (carboxymethyl) -
aminomethyl] fluorescein [fluorexon], (3) N, N-bis (2-carboxy-
ethyl)-N,N’ethylenediglycine trihydrate, (k) Cystine, (1) 2,3-di-

45 hydroxybenzoic acid, (m) Thiosalicyclic acid, (n) a mixture of
the any of the foregoing compounds and (n) and the salts of any
of the foregoing compounds. Particularly preferred salts of the



35 its manufacture, storage and transportation. Such a stabilizer includes
(a) diethylenetriam nepentaacetic acid ("DPTA"), (b)
triethyl ewetoansmssd nehexaacetic acid ("TTHA"), (c) ethyl en®CT/EP02/10797
bi s(oxyethylenentirilo)tetraacetic acid ("EGTA"), (d) 1,4,8, 11-
tetraazacycl ot etradecane-1, 4, 8-11-tet ;gaceti c acid, (e) 4,8-di 40
f

hydr oxyqui nol_i ne- 2- car boxyl ic acid, (f).4,5- dr oxy-|
zene- di sul fGHEEEaSi HARIPLZRTS- H?‘Fﬂg}ﬂire 15197 enﬁn?hr‘i)’Tller’fg’ﬁa”(1

2- mer capt orfiréethanelaing: biyRrpredmNngs, brgi€ addékyapt P34 Y Waﬁflnorret hyl ]
f 1 uor escei nirofrigani exanilds ,( je) gN, I biE(l2- BBr bdkypOs, H3PO4, etc., 1if basic

et hyl) - N, N mbhylkenedi€ waierentri hydrate, (k) Cystine, (1) 2,3-di 45
hydr oxybegzoi c aci d, (m Thiosalicyclic acid, (n) a m xture of the any of

t he foregoi oun n and the salts f the oin
conpounds. q% rfl (? ta% flér%]é S&ES07E tHE 3?30 93’:36'15%7&%%02/ S50797
3 selected W&EPPF%&‘?%%FBH@%‘H% §8Ft1§amé?a§.tuﬂ¥l%t dngxylamine

tri et hanol awlngiohy dro)draingeshe agtiaragddef i drbasdlct Qrvmlktrallﬁ@?@awcatﬁ ds,
e.g. HF, HGbludBen +2S04h H3RQ4acwired, hifirdyasliaminkbuncti ons are present. 5
The selegged stabilizer is added or conmbined either with the reactants

during the J0gess,(of JMANHACLYNINALDE bydnaxykantog.s SOl Ut i RDsckls during

t he storage of asic or neutralize ution of

ous

manuf act ur F RS OXATANE 76 The' SEBEthd s LABIFI IETL AYasa iR
reactants, Selgtimaschiqy ipr 6¥€8ss rdadlantighorFresat ne iy 16rBasi
aqueous hychrodyayham nen agolambiinn, sef j.cient eke egbdfl 156- wes dhvdrpaytent
hydroxylasﬁa&tﬁnesgbyﬁ&ﬁh iBRy a@tausmlmte"sméfrh@dre:nt:hhe shabijdraeyt &eidy dr oxyl
15 anine sc@o'z‘ﬂc'eﬁ@ra@o St-ARKL ﬁ@&tfaﬁ. @@aﬂasf@@olﬁ@@oﬂ)@éé@(ﬂo@nhggompose
concentrat 10D o0 LIE NQULI B aaspe%czg %%é an, 4 Ogn0 e e ABEOUROSE v v
decrease by 2 g‘?’ut percen a%‘l ours .

t enper at ur &of S5EPSREPEyY 22 the VPh%ﬁ‘ ]éfon(?g‘ﬁt ?h??]oﬁoélFenFﬁae Ja‘ﬁ’dé’%

sel ect ed sttalsi pided f’“r%lemt@éleﬁt:abhhtzﬁé‘ LesPresant AsubhralrEylspnpareerral
hydr oxy| 20riare baslk at hyirddylaniasousitutiangimgrdf reowuaboudngihicO@Esopesrlomrit t o
about 0.1 penegnbebyeeitdhtivborthel et-abnwebPhleight thecHLTBkbaNe St on.
In thi's reqa dyotpescancentbahi ooh Ofn BYHE XA, Nend ScddbLRREE fbn 157.00% by
wei ght, | nkp%r%&gfamlne is f£ general 1-100% by weight, in particular 1-70%

by weight, based an the overall weight of the resultant solution.

25
It is to be pointed out that the selected stabilizer can be used
as a single selected stabilizer or as a mixture of at least two
selected stabilizers. Additionally, the selected stabilizer or
stabilizers (mixture) can be combined with other well known

30 stabilizer, such as, thioglycolic acid, glycerol monethers and
ethylene oxide adducts thereof, hydroxylanthroquinones, hydroxy-
Quinolines, polyvhydroxyhexano-1,4-lactone, anthocyanins, hydroxy-
quinaldines, flavones, benzonitrile, N-phenyl-N-hydroxythiourea,
flavans, thiosulfates, mercaptobenzothiazoles, mercaptothia-

35 zolines, thiuram disulfides, thioureas, the tetrasodium salt of
ethylenediaminetetraacetic acid, the trisodium salt of N-hydroxy-
ethylethylenediaminetriacetic acid, polyvinylpyrrolidone ox
poly-N-vinyl-5-ethyl-2-oxazolidinone, amide oximes, hydroxamic-
acids, hydroxyureas, dipyridyl compounds, aminoquinolines,

40 phenanthrolines, and polvhydroxyphenols. In this regard,
reference is also made to U.S. Patent 5,783,161, which reveals
other stabilizers.

45



by wei ght, based an the overall weight of the resultant solution. 25 It is
to be pointed out that the selected stabilizer can be used as a single

sel ect ed wDabjosi3zer or as a mxture of at |east two sel eeCedret/abinti zers.
Additionally, the selected stabilizer or stabilizers (m xture) can be
conbined with other well known 30 stalailizer, such as, thioglycolic acid,

gl ycerol nonethers and ethyl en&épglq%egdg&ct}ggtaggreof

hydr oxyl ant hr oqui nones, hydrg@ 9”L<$ ) 'é&?%e Jp)g%y{gsq:r oxyhexano-1, 4-| act one,
ant hocyani ns, hydr o?#%gﬁl nal ones, nzoni tri.le,

N- phenyl - N- hydr oxy¥ ning | 5@‘ n&? W@ﬁ?f%?%%rmﬁ?éf&%t%%ﬁzot hi azol es,
mer capt ot hi a 35 zol i nes, t hi Uledqhai 5o [S9aseniRg olAsdas, the tetrasodi um
salt of 5ethyl enedi am netetraacetic acid, the trisodiumsalt of N hydroxy-
et hyl et hyl gnedianminetriacetic aci dﬁv polyvinyl )r?z%;énlj ne_or d
pol y- N-vi niybsBusliailssRtoxazol i di oMs, | amide oXt s %ﬁm’m - aci ds,
hydr oxyur elgsgudt pyddisghg! conpoundg, °§im nesu ﬁ‘Bzf"‘l‘lFﬁaaé)‘ér ﬁﬁé‘ﬁ'éﬁtrhrcmlﬁnﬁ’és, and
pol yhydroxyphenol s. In this regar ef or bIEEMG ) SRSt g U1 S Patlent
5, 783, 161, Rigidsmetriogiombrsiacaye drik gt é’ol li Pers. 456\WO 03/ 031’330 PCT/ EPO2/ 40797
4 St abi FLPzamethgénedehﬁﬁﬁeaexaAA&[cgh& LLOSOi pereeni ng [Test oxyl am ne (HA)| and
Ammoni a Det(@ridnat i on after Wei ght Log

dar
$s "Scyeeni'ng Tepst § 1997 stabili zed

56% HA + XA D is Vo Ly T & 1]0SS 1 0SS renmalni ng |rter_ 1 or ped adrt ng
comment aeelﬁegc),dlséglé%%/dl datlg)@g sqrdening test sSéreenjng test

Di et hyl engtrz —acid— 0056 P10
Tri et hyl enéfjﬂfé%%@ég%%g%{a:ﬁc agi do 0055 0 fTHA 0
Et hyl enéBi 4\8‘35\"" ... o)t w"a- Lo——acette—ac
1, 4,8, 11-tg55a iacufn(g £ SAReEdisd- o (5 54 D 154 1,4,8,1 D-tetfaacetic gcid
4, 8-di hydr DV\IGLILI’)DI Re~2-car hnvul :3 04+0-54{-0-

4,5 dih dxhydroxy~1 \3—benzenedisulfonic

j'l

0 0 54 0 Rose color
acid
Thiosalicylic acid 0 0 54 0 Light vellow
20 Salicylic acid 0.26 21 18 3.4 Light yellow
2~mercaptonicotinic 0 0 54 0
2~carboxyethylphosphonic acid 0.2 16 19 47
cystine 0 0 52 1.1
a5 |4,7-dihydroxy—1,10—phenanthroline 0.01 0.8 51 1.1 Redish color,
1,4,8, 1 I—tetraazacyclotetradecane— 0.06 49 42 32
5,7—dione
Fluorexon or {bis[N,N-bis(carboxy- ’
methyl)-aminomethyl]fluorescein} 0.01 0.8 >4 0 color
1997 stabilized 55% HA
30 |0 candidate” 0.34 28 16 2.2
CDTA 0 0 55 0
N, N’~bis(2~carboxyethyl)- 0 0 55 0
N,N'-ethylenediglycine trihydrate
Inositolhexaphosphoric acid 0.12 10 28 5
35
Some loss of
2,3—dthydroxybenzoic acid 0.02 1.6 50 1.6 sample before
titation
40
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acid 4, 5-di hydroxy-1, 3-benzenedi sulfonic 0 0 54 0 Rose color acid
Thiosalicylic acid O 0 54 0 Light yellow 20 Salicylic acid 0.26 21 18 3.4
Li ght yelWwows/o23aer captonicotinic 0 0 54 0 2-carboxyet hyl poesgpoyni7e7 aci d
0.2 16 19 4.7 cystine 0 0 52 1.1 25 4,7-di hydroxy- 1, 1 O-phenanthroline
0.01 0.8 51 1.1 Redish color 1,4,8, 11stetraazacycl otetradecane- 0.06 4.9
42 3.2 5,7-4dio r {bls[N N-bi s(carboxy- 0.01 0.8 54 0 col or
met hyl ) - am%one%ﬁ%ﬁ%ﬁ%gglcgl n; 1997 stabilized 55% HA 0.34 28 16 2.2 30
"no candi date” CDTA O 0 55 0 N,N -bis(2-carboxyethyl)- 0 0 55 0

N, N - et hyl é%?@@»rgﬂyEWéeq%%yéra%eglﬁﬁﬁsWﬂaﬂ-h@ka{lb%@ﬁﬁéﬁl% Becia@cg: 12 10 28 5
35 Sone | osks mdf of2F84Hithy dBoxybe nZa(IiIac Fdl friG2-Hydgase 1.1 sé&nPb@ before
titation s40 450@'\@;9[3/3@313301 PEAd BER026 1017 Yl ash i cCasalkawd ntitchoni &ed hod
General Progedy cmmglo%%ayé@loxo@le&oet&p@ﬂm Baliatcg.ac 208bo Ofpce(l11)

(356 m Fer{ 1T Sy s IHaea e T80 & S0, s el )] s 10

10 nL pl astlc eak h Wstablllzer
usual |y at W@@tﬁpﬁfaﬁsﬁﬁfr&fi EPt?l]Eﬁs%tvéBP'l T 284 &érma%ﬁ%ﬁﬁdl VZed 1€ (1997

56% contents transferred to glass vial + wt loss nonitored vs. Time 10

mn. 19970 desi abidh1 Z@deshBHAddest abidot dmbidR9 7/ st abl | | ®etistabilized
2, 6- Pyridi nedi gar boxylic aci d H20| D)6-@yfifetitariongis ad 6|80 0 6. 01 1 6.06 5
6.01 .01 3% 0368 0L [wtioss 0 6.02 0 6.01
{1 ]6.06 5 6.01 .01 3 6.03 0.01
2 ]6.06 .01 10 5.99 .03 5 5.98 0.06
15 |5 [598 .09 12 5.99 .03 6 5.90 0.14
7 1593 14 14 5.97 .05 10 5.77 0.27
11591 16 17 5.57 .05 11 5.77 0.27
18 {5.90 17 18 5.96 .06 12 5.76 0.28
21 |5.89 18 23 5.95 .07 13 5.77 0.27
24 15.89 18 29 5.94 .08 14 5.76 0.28
20 {30 [5.88 19 33 5.93 .09 20 5.76 0.28
36 |5.88 19 43 5.91 0.11 26 5.75 0.29
40 |5.88 19 54 591 0.11 30 5.25 0.29
51 |5.87 0.20 42 5.74 0.30
61 1586 0.21

25
Destabilization procedure — Pass 200 mL of 19297 56% HA through
large anion column, collect effluent / Fraction every 50 mL.

30
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2 6.06 .01 10 5.99 .03 55.98 0.06 15 5 5.98 .09 12 5.99 .03 6 5.90 0.14 7
5.93 .14 14 5.97 .05 10 5.77 0.27 11 5.91 .16 17 5.57 .05 11 5.77 0.27 18
5.90 .17 wB05/09830 06 12 5.76 0.28 21 5.89 .18 23 5.95 . OPCIT®EPS2/T0790D. 27 24
5.89 .18 29 5.94 .08 14 5.76 0.28 20 30 5.88 .19 33 5.93 .09 20 5.76 0.28
36 5.88 .19 43 5.91 0.11 26 5.75 0.29 40 5.88 .19 54 5.91 0.11 30 5.25
0.29 51 5.8 42 5.74 0.30 61 5. 56 0.21 25 Destabilization procedure
- Pass 200 n%s QEFV %9151/036% HA through |arge anion colum, collect effluent
/ Fraction every 50 nL. 30 35 40 45 WD 03/031330 PCT/ EP02/ 10797 6 Gas

Evol ution 30-00 pgmoo bsbAYB4ABAL3 U4HEAIBO97 SYVAMAW 2 Imdo7lke( | | 1 )ushwb3 g
1.98 ng 2.32mig PrO) 1. 51836R0 99,18 my 99. 22106 2 ng299. 9 99. 2.5 100 nL |or
10, 000 ppsnjwat er |pjcabI [ 1[2€Tsmegl ML [&A T189. 9| a2 E70 g9 d 173 MY 4399 1182
Vial 4.90 qleaB5|et. 85 4.i18800dp8d 10 6.02 1 6.04 1T 5.864a3:5.950 1 6.02 1
5,97 0 2 .04 2{8a82Ze0 |2 5.95 0 2 6.02 0 2|5.97 0 3 6.03‘0.‘01 3 5.87 -0,01
35950 36RO Qz 3 b“&gggg,gm fll7@m Z 0. 3147§‘ng'5’ 100,012 é—?gﬂ—n—&.l 195
0.07 4 5. 95566215 5.954 85—5-5 &’ —01— 52:’5'9" 0—& ':886 0.168, 5-92-0. 05
15 6 5.95 HL6l5 87 -0*03%6 5 9 %?6 5.79/%%03 6 5/88%0.05 [#%.93 0.]11 7
5.87 -0.04 |7 5.95 0 7 578 0.24 7|5.85 0.12| 8 5.91 0.18028 5.87 -0.01 8
59508 5177 0. 95 8 5 87 ©415 1586 15950 1 6.02 15970
2 6.04 25820 25950 2 6020 25970
3603001 |3587-0,01 |35950 3 6.00 0.02 |3 5.96 0.01
4 6.02 002 |4587-001 [45950 4 595 0.07 |4 595 0.02
5599005 |5587-001 |55950 5586 0.16 |5 592 0.05
15 6 595001 |6 587 -0,01 |6 5950 6 579 0.03 | 65.89 0.05
7 5.93 0.11 7 587 -0.01 |7 5950 7 578 024 |7 5.85 0.12
8 591013 |8 587 -0.01 {85950 8 577 025 | 8 5.82 0.15
9591 013 |9 587 -0.01 |9 5950 9 576 026 |9 5.82 0.15
10 5,90 0.14 |10 5.86 0 10 595 0 10 10 5.81 0.16
20 11 590 0.14 |11 5.86 0 12 595 0 11 5.75 0.27 |11 5.810.16
15 5.88 0.16 |15 5.87 -0.01 |15 5.95 0 15 5.80 0.17
29 5.87 0.17 |29 5.87 -0.01 |29 5.94 0.01 |35 5.73 0.29 |31 5.78 0.19
U4A15 = U destabilized 1997 56%, 4 Fraction #4 150-200 mL,

25 A = 1St destabilized, 15 = 1,4,10,13 tetroxa-7, 16—
diazabyclooctadecene 104.3 mg/10 mL 29,580-9

U4A13 = U destabilized, ect, ect, 13 = 4,5-dihydroxy-1,3
benzene disulfonic acid, disodiumsalt
106.3 mg/1l0 mL 12,255-3
30 U4A9 = U destabilized, 9 = 1,4,8,11 Tetraazacyclotetra-
decane-1,4,8,1ll-tetraacetic acid 100.9 mg/10 mL H50
40,040 mg
1997sw = stabilized, water
U4AW = destabilized, Fraction 4, A, water
35
40

45



9 5,91 0.13 9 5.87 -0.01 95.95095.76 0.26 9 5.82 0.15 10 5,90 0.14 10
5.86 0 10 5.95 0 10 10 5.81 0.16 20 11 5.90 0.14 11 5.86 0 12 5.95 0 11
5.75 0. 2wW0Db363830 0. 16 15 5.88 0.16 15 5.87 -0.01 15 5. 9%CO/EPS2/50780 0. 17
29 5.87 0.17 29 5.87 -0.01 29 5.94 0.01 35 5.73 0.29 31 5.78 0.19 WMA15 = U
destabilized 1997 56% 4 Fraction #4 150-200 nL, 25 A = 1St destabili zed,
15 = 1,4,10,13 tetroxa-7, 16- dlazabycl oct adecene 104.3 ny/ 10 nlL 29, 580-9
WAL3 = U dé’t dOPE&R ect, ect, 13 = 4,5-di hydroxy-1,3 benzene ‘
disulfonic aci d, dlsodlunsalt 106.3 ng/lO m. 12, 255-3 30 WU4A9 = U

destabilizdd,” 9 = I,4]8, 1T Telr ag@agycl ol Uk Badied: 8, LIgiehLraacetic
acid 100.9 |ng/ 10 nL H2Q9740, 040 | oy, AR97SW = stabilized, water | U4AAW =
dest abi | igE i ] - 40 L ND UJI 1330 PCEHEPO2HT0797
7 Gas EvOl tg@doq,e il ch T AW Uj 16 WaA22 %’p@ /Pﬁiﬂ\ 5 2 fMCFR L)
1,97 ng 2.02 112 B 500( ““h}lCG wat-er—+H2—4—rg—101 . 2
my 1016 ng. T .Sggggg;g‘%% f%é &t abi gdfc%élig H2O| {BO™R0 16,274 . fiA
1221 1209. 7 1(*5@1' ?\110/1 fi-al 43% g-4-84 ¢ 4.85 4 8P 4 .92 0 6{06
0 5.99 0 59814 94 018109 1 6] 58601 1599980 1 51208 0 1 5/8840 1 6. 09 0
2 6.04 00.943V215.99 0 &8 H8 0 2|63 0 2 480 0 3 6484 0.02 B4® 99 0 3
596 0.02 359403 6.09 0 I5 4 6. 02 0.0 4 5,98 0;01 4 5951070324594 O
4 6.08 .01} 55.98 0.08 50&6.98 0.00595 5.91 Ps507 5 5/ 5045 6 )% 02 6 %.88
0.18 6 5.98 0 87 Po ‘19§99 @ 6 QTSQQ%) T q @%4“ 24 S=9+—6—42 7
§ 00T 65787 ? ?g.p b 9% . 0 208 0
5.86 0.12 1 5.94 0 7 6..0d04 .gz 2 599 0 2 598 0 594 0 2 609 0
3604002 |3 59 0 3 596 0.02 | 3 594 0 3 6.09 0
15 4602004 | 4 598 001 | 4 595 003 | 4 594 0 4 6.08 .01
5 5.980.08 5598 001 | 5591 907 | 5 594 0 5 6.07 .02
6588018 | 6 598 0.01 | 6 587 0.11 | 6 594 0 6 6.07 .02
7582024 | 7 597 002 | 7 5.8 0.12 | 7 594 0 7 6.07 .02
, 8529027 | 8 595 004 | 8 585 0.13 | 8 594 0 8 6.06 .03
20 9 9 595 004 | 9 584 0.14 | 9 594 0 9 6.06 .03
10 5.78 028 |10 5.94 0.05 [10 5.84 0.14 {10 594 0 10 6.06 .03
14 5.88 0.11
15 5.87 0.12 |16 5.83 0.16 |15 5.94 0 15 6.06 0.04
20 5.76 030 |20 5.83 0.16 [20 5.81 0.15 {20 5.94 0 20 6.03 0.05
25
1997sw = 1997 stabilized + Hy0
Aldrich = Aldrich + H0
U4AW = 1997 destabilized Fraction 4, A = 1st, water
30 U4Al6 = Ethylenebis({oxyethylenenitrilo)tetraacetic
99.4 mg / 10 mL H;O0 40991-0250
U4n22 = 1,4,8,11-Tetraazacyclotetradecane-5, 7-dione
102 mg / 10 mL 33,316-6
35
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8 5.29 0.27 8 5.95 0.04 8 5.85 0.13 8 5.94 0 8 6.06 .03 20 9 9 5.95 0.04 9
5.84 0.14 9 5.94 0 9 6.06 .03 10 5.78 0.28 10 5.94 0.05 10 5.84 0.14 10
5.94 0 10w6.06831368 14 5.88 0.11 15 5.87 0.12 16 5. 83 0. 1®@CTEPS2/O49D 15
6.06 0.04 20 5.76 0.30 20 5.83 0.16 20 5.81 0.15 20 5.94 0 20 6.03 0.05
25 1997SW = 1997 stabilized + H2O Al

dest abi | i zed Fra tion

rich

Al dri ch + H20 WAAW = 1997
gﬁsttﬁflgoy%ebﬁ‘“é&%&)ﬁilz% 4 ng / 10 nL H20 40991- 0250

Et hyl enebi &Ry8t Ryt &h
U4A22 = 1,4,8,11-Tetraazacycl otetradecane-5, 7-dione 102 ng / 10 niL
?’\ag, 3é6-g_ ﬁS 40 45] M3/ 0J183R29PCT/ ERD24200797] 1987sGas | Bwesat | drooTesst i ng of
w St abi = SFSW-1997S28 71997529 1987 19974 I
o I il BE ’Tg‘?@? WY TSZITLFFTSA 1 Z5gTC Fe(l])
1.61 ng 4. %&E (’i 84ty 1. 92 55% 2.0 00 ppin Fe 100  nL wafer 100.§ ng
100 ng 10 : 210}91. 9 9{6.0, e ‘“1”8 23—4 3 St-abi+t ;‘Jve\ 1295
1220 ny 1¢é {cPvr\rgWizfzm 1255 12%% ™30 Vi NFE5 487 4.8] ?1‘ 85 4]0 4. 85
Tere06.C D66.060.140607 m"n16060‘9860f)60601
6.1406.( 605.9%5.97.016. 84—6- —0+ .H(‘{;GG.{l
6.04 .02 =.1g€r%2 o[ 0n ol B% e 0| 2874 0 Rode 010 6 0d8s 5 5
.03 B 6393ViaD3 6. 06{90854 6. 14/4316.06 . (043715 5 6.[0®B5. 06 548D .09 |¥E 6. 00 (. 06
VB 6.06 O (B 14 U be o - UL [sgd. 91 . 1505. 83 - 1048 5. 90 610 oVBebz 04 . Q2 6
6.014 g 6. Q&in 011 7 bs.lo. 25 |3.989 . 19 Bs.bs 94 . 12/MB 6. 04 1. 624 D 66.061 .0 6.[06
.01 5 15—/8155—H
Tt o Olsk8 017 B|BoP30r 03 &.08- 1t §2069P o Udos Joo- 45
131 5.76 (22 5.90 . [&0b. Qb . [369.06. B4 |6ob. 06 Olsos 0 |3 6.14 0 {606 01
4 6.04 .02 [595 .03 B [6.03 .03 6.06 0 4 6.14 0 |6.06 .01
15 5 600 .06 [5.89 .09 VB |6.00 .06 VB |6.06 0 5 6.14 0 [6.06 .01
6 591 .15 |[5.83 .15 VB [596 .10 VB [6.04 .02 |6 6.14 0 |6.06 .01
7 581 25 |579 .19 B |594 .12 VB |6.04 .02 |7 6.14 0 |6.06 .01
8 575 31 [577 21 B 512 .14 B [6.03 .03 |8 6.14 0 [6.06 .01
9 525 31 |[576 22 590 .16 601 .05 |9 614 0 |6.06 .01
20 10 575 31 589 .17 6.00 .06 |10 6.14 0 ]6.06 .01
15 573 33 [575 23 586 20 11 [593 .13 |15 6.14 0 |6.06 .01
20 572 34 [575 23 585 21 12 |5.89 .17 {20 6.14 0 |6.06 .01
13 {582 24
wt loss 034 g 023¢g 021g 14 1578 .29 wt loss wt loss
15 |5.77 .29 =0 =0.01
25
1997SW = 1997 Stabilized + 100 mL Hy0
1997828 = 1997 Stabilized + 100 mL Polystyrene
_ sulfononic acid-comaleicacid sodiumsalt 102.5 mg/10 mL
3p 1997829 = 1997 Stabilized + 100 mL Polyacrylic
acid sodium salt 40% 304.8 mg/10 mL
1997514 = 1997 Stabilized + 100 mL 2,5-dihydroxy-
1,4-benzenediaceticacid 107.4 mg/10 mL
1997823*= 1997 Stabilized + 100 mL CDTA 105 mg/10 ml Hy0
35 1997S4* = 1997 Stabilized + 100 mL FLUOREXON  101.3 mg/10 ml H20
* little or no wt loss : little or no deccmposition
B = Bubbles
40 V = Vigorous

45



20 10 5.75 .31 5.89 .17 6.00 .06 10 6.14 0 6.06 .01 15 5.73 .33 5.75 .23

5. 86
5. 89
5.78

| oss wt

| oss 15 5.

77 .29 =0-

1

= 0.01 25 1997SW= 1997

1997 St ab| lized + 100 nL Pol ystyrene
102.5 ng/ 10 nL 30 1997S29

19

St abi | i zed GAs1B8oHEI®3 yacrylic aci d sodiumsalt 40% 304.8 ny/ 10 niL

.20 11 5.93 .13 15 6.14 0 6.06 .01 20 5.72 .34 5.75 .23 5.85 .21 12
.17 R0 08/0143® 6.06 .01 13 5.82 .24 vvt
.29 wt
Stabilized + 100 nL H20 1997528
sul fononi ¢ aci d-conual ei caci d sodi unsal

| oss 0.34 g OPRI/EPODI@Y7 g 14

97

1997S14 = 1997 Stabilized + 100 nL 2, 5-di hydroxy- |, 4-benzenedi aceticacid
107.4 ng/ 10~ nLC 189/b4§@n7199/‘iﬁmyﬂ |zed thQD nL q ]M&ﬂOS ngugﬁsm; H2g 35
19974* = nnz C"I"bn +zed——+08——H-HOREX %v 1643 If%gJ.U fr— ho —t-tt41 €
or no w %% fFEg|ﬁ b decohPbsi tion |52 Bubbl 4440 V = i'gorous #5
WO 03/ 03138 /1()_79_7 9l Gas Evold +.nn WAATA-UAA2L U4NLD 4N
1997523 2 H#e‘%zlon Sa® ng 1196 1.90 1.9 1.80 5 %@ngoopm %éf?glg’o .
120 100.9 . 104,,3,1p8. 6 11.8 23 11.4 my |23 or 17 98. g P2 B89 % hy
H2O New S ‘?ww 280 | ol HA 1101 ng 110411101 1189 | 93
4.85 4.84 W BEHA) 6 DHODmE. 10 018401 0 6.[6F10 6.05 |11%. 07 o.ofzzf 6.10 0| 1
6.01 0 L, H101 016050 26080261002601102601 026050115
3 6.06 0.0pvigl 6.09 0{9% 3 6.01{H98 6.01 (4856.05 0 |486. 04 0. 0484 6.08 0| 02
4 6.01 04(6.01 04 6.050 5 .02 0.06 9 6.050.0956.01056.0105
6.05 0 0 6.08 0 6.10 0 6.01 0 6.0l 0 6.05
1 6.07 0.01 1 6.10 0 1 601 0 1 601 0 1 6.05 0
2 6.08 0 2 6.10 0 2 6.01 0 2 601 0 2 6.05 0
15 3606002 |3 609 001 |3 601 0 3 601 0 3 605 0
4604 004 |4 608 002 |4 601 0 4 601 0 4 6.05 0
5602006 |5 605005 |5 601 0 5 601 0 5 6.05 0
6 600 0.08 |6 601 009 |6 601 0 6 601 0 6 6.05 0
7599009 |7 598 012 |7 6.0l 0 7 601 0 7 6.05 0
8597 0.11 |8 597 0.13 |8 6.0l 0 8 6.01 0 8 6.05 0
20 9596012 |9 596 0.14 |9 601 0 9 601 0 9 6.05 0
10 595 0.13 |10 595 0.15 [10 6.0l 0 10 601 0 10 6.05 0
15 594 0.14 |15 594 0.16 {15 6.01 0 15 601 0 15
20 593 0.15 |20 5.93 0.17 [20 6.01 0 20 20 6.05 0
25
U4A17 U = unstabilized 1997, 4th Fraction,
A 1st, 17 N,N’ dicarbocymethyl-
diaza-28-crown—-6 99 mg/10 mL Hy0
Ud4a2l = Krypto Fix 222 106.4 mg/10 mL Hy0
0 U4a19 = Diethylenetriaminepentaacetic
acid 28,556-0 101.4 mg/10 mL
U4A23 = CDTA 105 mg/10 ml H0
35
40

45



6 6.00 0.08 6 6.01 0.09 6 6.01 0 6 6.01 0 6 6.050 7 5.99 0.09 7 5.98 0.12
76.00076.00076.050 85.970.11 8 5.97 0.13 8 6.01 0 8 6.01 0 8
6.05 0 2 W093838600.12 9 5.96 0.14 9 6.01 0 9 6.01 0 9 6. PETEPIZD787 95 0. 13
10 5.95 0.15 10 6.01 0 10 6.01 0 10 6.05 0O 15 5.94 0.14 15 5.94 0.16 15

6.01 0 15 6.01 0 15 20 5.93 0.15 20 5,93 0.17 20 6.01 0 20 20 6.05 0 25
U4A17 U = unstabilized 1997, _4th FractPon. A 1st, 17 NN dicarbocynet hyl
di aza- 28-croyvn 6 99 hgs7EV MUHRD AL = |KHppt 0 Fi42922| 486! 4 THAAB ] H20
30 U4AL19 =rfrE tgam negent aaget | ¢ aqled 28, bob- 0 10704 nmod 188 nil
lféé%%w:mcg 19'_n1”‘|:|‘§0 35 40 45 WD 03/031330 PCJ/ EPO2/ 10797 10
AP At At# T FRsIsT 1) 1.8 711. 99
1.99 1.79 f° e A 100 138" 6 ngl 85, 8 b 10110 B od 1
98.9 ng 5 W #8025 11 14 few Stafilizer I ni HA'1221 ny 1195 1188 1203

G een/ 120 Yet-ow Oggg&%VI)gl=96460c_}f—g804 Ay Z 479 - ‘%ﬁ- 4. 9o 10

04 5.99 p.THA 07

( . 5. 99| {6 11 Qm@rm 6.02 0 6. 00
6.07 2 - 04 599D 6 12 6—07—6—02 B—6—07— -x" 5-68 .01
.1106.07\’16‘0206"0%3‘06.6%4 01 426024937133 Q2 4%’ & e b 0

.00 O 611 5 .010 5 5|@®A . 025993 . (6.16. 11 3:98. 07 B2 0 ré@ﬁooo E.6975 .02 15
5.87 .17|5.911.08 B0 0 5850 01661 2 069799 _[1026005/6600 718980 o

.89 .10 6[TT 026.06|601 6. 0200 06. J0.12 01016/604 . 03]6.@ 5.736002@ 5/897.12 6. 11
6.06 .01{6.0230 6. D0030.06. 0398 Qg {6.11 0  |6.07 602 0 |6.00 6.06 .01

N

[@Né) NerNerNeo)Ne Neop)

4 6.02 .02 597 .02 |6.11 O 6.07 6.02 0 6.00 0 6.06 .01
5 5.97 .02 593 06 }6.11 0O 6.07 6.02 0 6.00 0 6.05 .02
15 6 5.87 .17 591 08 |6.11 O 6.06 .01 [6.02 0 5.99 .01 ]6.05 .02
7 5.80 .24 5.89 .10 {6.11 O 6.06 .01 16.02 O 6.00 .01 6.04 .03
8 5.78 .26 587 .12 J6.11 O 6.06 01 |6.02 0 6.00 0 6.03 .04
9 577 27 15.86 .13 [6.12 —01 {6.05 .02 }6.02 O 6.00 0 6.02 .05
10 576 28 |5.86 .13 ]6.11 O 6.05 02 |6.02 0 6.00 0 6.01 .06
20 15 5.75 .29 583 .16 |6.11 O 6.04 03 602 O 5.99 .01 598 .09
20 575 29 15.83 .16 |6.12 -01 |6.04 03 602 O 599 01 1597 .10
19978W 1997 stabilized water
U4AW 1997 destabilized + water
25 U4A26% 1997 destabilized + triethylenetetraamine,
N,N,N’,N’’,N’’’,N’’"’ hexaacetic acid 105.6 mg/10 mL

U4A25 1997 destabilized + inositole hexa-
phosphoric acid 40-50% 187 mg/10 mL
U4A24* 4,8 dihydroxyguinoline-2-carboxylic

30 acid 99.6 mg/10 mL
U4A11* 4,7 dihydroxy-1,10-phenanthroline 51.3 mg/10 nmL
Ua4l4 2,5 dihydroxy-1, 4-benzenediacetic

acid 107.4 mg/10 mL
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9 5.77 .27 5.86 .13 6.12 -.01 6.05 .02 6.02 0 6.00 0 6.02 .05 10 5.76 .28
5.86 .13 6.11 0 6.05 .02 6.02 0 6.00 0 6.01 .06 15 5.75 .29 5.83 .16 6.11
0 6.04 .080830213605.99 .01 5.98 .09 20 20 5.75 .29 5.83 PCa/EP0YP797 01 6. 04
.03 J6.02 0 5.99 .01 5.97 .10 1997SW 1997 stabilized water WIAW 1997
destabilized + water 25 U4A26* 1997 destabilized + triethyl enetetraam ne,
NNNN,N"'  N""" N''"'" hexaacetic acid 105.6 ng/10 nL W4A25 1997

dest abi | i ze(%fn-?rﬁﬁogi*?ﬁtel%féoﬁ?ﬁ)‘%orl c acid 40-50% 187 ng/ 10 mL U4A24*
4,8 di hydroxygui noli ne-2-carboxylic 30 acid 99.6 ng/ 10 nL WAA1l* 4,7

di hydr oxy- Del@rpheaaithrad iresabdi®y nghid adrerUbdddePoMution Test: General

di hydr oxy- | gdseanzeneg anetiagh astt H 6. 45 nDd 10, MhasB5c 4baids WD-Q34 31330

PCT/ EP02/ 40797 i , Gengr ;omlraqgfgg Pt s el Loyl amiing

e it er g Sl en IS St eSSl sl efiants o

washi ngs thOZ’GGnﬁF %I%rﬁ%’c Vil Frasilo RFtE‘Pl‘H‘Eﬁleé’t FoRslof Atdf"?‘ezg]aé Ié(‘;/]Omﬁl on
experi nent ,\Vitadanwsferwidonitledf snlofHop , nCrafsfiert @l200astiings| ted @9 onlFlask- Add
2 M HA tmettial Fivash. witlhtdOu Odrivoiidfle . Traansfier mal 41 wasit aga t 0c20: nl
vol u- meigig e asks Pindde up to Volume. Take 10 nL ali gyel gagktiirate 10

vmth025 for HA:Hydro Iamm
1.1 25[\érnol\fl%gﬂitgér?n%cgéigﬁX Bt e L Ay AL §Lm)| e
1o M 15 3067SW= 1.n 1097 Stabilized + 100 M HBO + 2 ML Peid (5000 ppm

0 200 mL,
HC 6.761 1.095 nLLx A%mate :I_EJS(A) . 33g . ML =% HA ormLx LS
1000 mL l.lg mole 10 mL

15
1997SW = 1 mL 1997 Stabilized + 100 ml H,O + 2 mL Fe*3 (5000 ppm)

HCI 6.761 ~
> 1095mLx 15=16% HA
20 NH;0H 7.856 ~
1283 mL. mLx .25 mole 1 17g 200
~ = =0
NH;  8.139 \ 1OOOmLX Ilg X o X 0 x 100=9% NHj3 or 7.7

2.2% NH;

1997828 = Inl 1997 Stabilized + 100 mL Polystyrenesulfonate—co—maleic acid, sodium salt +

25 omL (Fe*™3 5000 ppm)

HCl  5.694

/
NH;0H 7.188 1494 mLx 15=22% HA

30 NH, 7.535 0.347 x 7.7 = 2.7% NH;
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20 NH3OH 7.856 1.283 nmL nmL x.25 x 11 x 17 g x 200 x 100 = % NH3 or 7.7 NH
8.139 1000 nL 1.1 g m10 2.2% NH3 25 1997S28 = Inl 1997 Stabilized + 100 nL
Pol yst yr ewoglsea@t e- co-nal ei ¢ acid, sodiumsalt + 2 nL PEFAPIHOOY7 ppm)
HO 5.694 NH3OH 7.188 1.494 nL x 15 = 22% HA 30 NH4 7.535 0.347 x 7.7 =
2. 7% NH3 35 40 45 WO 03/031330 PCT/ ER02/ 10797 12 1997S29= 1 nlL 1997
stabilized+ 100 nt of "= 10000 1ppm pol yacrylic acid _sodiumsalt 40% 304.8
mg/ 10 L + P97829 51l nitelPPT stabilzerninl OB s c1l 0900ppm pRIY2rvic Beiq sodimn st « 13 =
17.9% HA / NH3OH 30%204.fing(19-mpL Ot 868 offe(HD 2900 306 NH3 NH4 6. 192 ni/
1997514 = 1 nL 1997 stabilized + 100 m. of 2,5
di hydr oxy- 1§d@d- behgzemedi agetic aicd 10 107.4 ng/10 m., + 2 nL of Fe(lll)
5000 ppm=HCd  7.022 2 j~0. 8iBAk B %508 NH3OH 7. 835 \ 3-Z
0. 327mix7. 7HRBLIAL 15, N4 1. 162 1997S23 = 1 ni 1997 stabilized+ 100 niL
of CDTA 10 /%k A6t ks e T#3%8%00 ppm HA 3.541 2 0 ] 3.683 Nl x
15 = 55. 2% HA' ‘ 7.224 ] NO NH3 NH4 1997S4 = 1 nlL 1997 stabilized +
100 nL of Fluorexon (11,985-7 Cat# Aldrich 2 5 101.3 ng/ 10 nmL + 2 nL of
Fe(l111) 500@9@%"['% 199P&Bilized + 100 mL of 2,5 dihydroxy-1,4-benzenediacetic aicd

10 107.4 mg/10 mL, + 2 mL of Fe(IT) 5000 ppm

HCl  7.022 9 .
> 10.813 mL x 15 = 12.2% HA

NH3OH 7.835
\3

15 ~20.327 mL x 7.7 = 2.52% NH3
NHs  l.162

1997523 = 1 mL 1997 stabilized + 100 mL of CDTA 105 mg/10 mL, 2 mL of Fe(IIl) 5000 ppm

HClL 3541 <
20 > 3.683mLx 15=552%HA

NH30H 7.224 -
NO NH3
NH. ~

199784 = 1 mL 1997 stabilized + 100 mL of Fluorexon (11,985-7 Cat# Aldrich
25 101.3 mg/10 mL + 2 mL of Fe(IIT) 5000 ppm

HCL 3.565 ~_
> = 3.581 mL x 13=53.7%HA

NH;0H 7.146

30 HA =hydroxyl amine Note 1997523 + 19974 showed little or no decomposition
35
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] =3.581 nmix 13=53. 7%1A NH3OH 7.146 3 0 HA = hydroxyl am ne Note 1997S23 +

19974 showed little or no deconposition 35 40 45 WO 03/031330

PCT/ EPO2/W0M9/831338 CGas Evol ution 1997S32 1997S31 2 ni FeCItIEPp2/5097 ppm

1.97 ng 1.93 ng 5 100 nL H20O or New Stabilizer 101 ng 101.3 ng 1 nL of

19975E 1218 ng 1222 ng Vial enpty 4.9339 4.89 0 6.10 0 6.09 11 6.09 10

2 6.10 2 6.09 %1"3 6,08 B3 6.08 4 6.08B 4 6.06VB 5 6.05 VB5 6.03 VB 6
3 E?LV 600 VB 7 5.83 VB 8 5.98 85.77 VB 9 5.97 9 5.75 10

6.02 VB 6 5.
5.95 10 5.74 15 5.91 15 5.73 20 5.89 20 5.72 20 wt loss 0.21 g wt |oss
0.37 1997S32 = 1 nL 1997S 19973$39978321 nL 199®Ss:13 ny/ 10 nL 1, 2bi s(2 amjno
phenoxy) et{Badefe0D50Gprrof TranglA¢oritric aéPdmgN, N, N , N tetracetic acijd
105 ny/ 105 nlio@aL Hid oS Akbiled: 11838 1. 159 [mi.xmdb = 17, 4% HA'0.84 X 15]=
12. 6% HA NHSOH-7-969NH3OH8 17685713 602ntx7F—7=4—79NH3—NH4—8-466 |
0. 29x7. 7:2_jgz?\ﬁ13%f'199iﬁin — Bubhl da2i8me 1222 mg
Vial empty 493 g 4.89
0 6.10 0 6.09
1 1 6.09
10 2 6.10 2 6.09 B
3 6.08B 3 6.08
4 6.08 B 4 6.06 VB
5 605VB |5 6.03 VB
6 6.02VB |6 5.93
15 7 6.00VB |7 5.83 VB
8 5.98 8 577 VB
9 5.97 9 5.75
10 5.95 10 5.74
15 5.91 15 5.73
20 5.89 20 5.72
20 wtloss 021 g wt loss 0.37
1997832 = 1 mL 19978 1997831 = 1 mL 19978
113 mg/10 mL 1,2bis(2 amino phenoxy) ethane 100 ml of Trans—Aconitric acid
N,N,N’ N’ tetracetic acid 105 mg/10 mL
25
HCL 6.810 HCL  7.336
> 1.159mL x 15=17,4% HA > 0.84x 15=12.6% HA
NH30H 7.969 NH3O0H 8.176
> 0,602 mL x 7.7 = 4.7% NH; > 029 7.7=2.2% NH;
NH; 8.577 NH;  8.466
30
B = Bubbles
V = Vigorous
35
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V = Vigorous 35 40 45 WD 03/031330 PCT/ EP02/ 10797 14 Gas Evolution +
Titration Sanple 1997S34 1997S35 HA = Hydroxylamne 2 nL Fe(lll) 5000 ppm
1.98 ng 1wOd34081330 100 nmL New Stabilizer 101 ng 102.5 ng 1PEI/EPARTBIE 1229
ng 11225 ng Vial enpty 4.90 g 4.82 g Time Tine Mn Mn 10 0 6.12 0 6.05
16.1216.05 26.11 2 6.05 3 6.10 B3 6.05 4 6.09 4 6.05 155 6.04 VB5
6. 05 Note 1@%7%3,@1&1513921@&519503 5.84 VB 7 6.05 little or NOw loss 8

5.82 8 6.04 Binlittle or NO HA 5.81 9 6.04 10 5.80 10 6.05
deconposition 20 15 5 79 15 6 04 ?() 5 709 206 03 wt loss 0 33 g wt |oss

0.02 g 1 nBammO7S 1 nL 198983400 ni [3P72351, 1' - Et hyl endli sBrexiende 100 nl
109 nmg 25 pymxﬂe(m)aoeolspar hoxylg ¢ aci d 1@t 32, 756-S 2, 3 di hydroxybgnzoi c
acid Alrﬁcrf T TiDs ma TE X 15 —15. 8% HA
Od'x1 NG St 0PpE 2 IRt
3.306m.x15 694HA. g ]5 ) 983 !\'“3é=|—8-§4-8—&—32-2—m= X 7.7 = 2.47% NH3
0. 203nLx7. ‘-LPLSIQ%QE% NH4| 1829308 NHy 823825 B = Bubbl es |slight Col or, |Note
spl ash Vial empty 490¢g 482¢
Time . Time
Min Min
10 0 6.12 0 6.05
1 6.12 1 6.05
2 6.11 2 6.05
3 6.10B 3 6.05
4 6.09 4 6.05
15 5 6.04 VB 5 6.05 Note 1997835
6 5.92 6 6.05 )
7 584VRB |7 6.05 little or NO wit loss
8 5.82 8 6.04 B 1
littl
9 53] 9 6.04 in little or NO HA
10 5.80 10 6.05 decomposition
20 15 5.79 15 6.04
20 5.79 20 6.03
wtloss 033 g wtloss 0.02g
{ mL 1997S 1 mL 1997S
100 mL 34 = 1,1’—Ethylenebis(5—0x0-3— 100 mL 109 mg
25 | pyrrolidine carboxylic acid Cat# 32, 756-S | 2,3 dihydroxybenzoic acid
Alrich
HCl 6930 HCL  5.042
> 1.153 mL x 15=15.8% HA c 3.306 mL x 15=49.6% HA
30 NH;0H 7.983 NH;0H 8.348
> 0.322 mL x 7.7 = 2.47% NH; > 0.203 mL x 7.7 = 1.56% NHj3
NH4 8.305 NHy  8.331
B = Bubbles slight Color, Note splash
35 v = vigorous of Vial contents on addition of HC1
40
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35 V = Vigorous of Vial

contents on addition of HC

40 45 WO

03/ 031330

PCT/ EP0O2/ 10797 15 Gas Evolution + Titration sanple 1997S33 1997S19
1997S36 1MWOWIM33IO97S26 5 5000 ppm Fe 2.43 ng 2.09 ng 2. PCTApPOX1@87 ng  2nl

2.17 ng 100 nL New Stabilizer E 101.8 ng E 101.6 ng 100.8 ng 101 ng 100 ny
1 nL 1997S E 1225 ng E 1224 E 1220 1220 ng 1220 ng 10 Vial enpty
4.93 g 4.88 4.88 4821% Tine Mnutes 0 6.13 g 6.09 g 6.10 ¢
5.95g607G%%VOé- °§B@r§t6°0g595g607g 2 6.13 g 6.10 g 6.10 g
5.95 g 6.07 g 15 3 6.12gB 6.10g 6.10g 5.94g 6.07g 4 6.10 g 6.10 g 6.10 ¢
5.92gVB 6. Offafple > 6. 03] 19983 6. 10] pofs180 g po8f3g VB [GodI€acy 6 [29832/B 6.]10
g 6.10 g 5.83 g VB 6.0/ g 20 7 5/88gVB 6.1Ppg 6.10g 5.78gVB 6.07g 8 5.84 g
6.10 g 6. 20rsGopdad ©-P7 0 9 O.85 028340 O 0.8 55 9 7301807 T 1 m: d° 9
6.10 g 6.10/2Gu>. 73 g 6[0fng 15 5. 849609961 g 5.71 g 6.107 g 25 20
5.84 g 6.1 1306L16957696.07 Wttt wt——toos— 029 1g—t+oss—©
055 08, | oRenlbiihud=! p9s B0 19675395 4, ol 1°%mng ol codtome |
HO 4. 936 7087 Iy | W2BE © 17]%0, f4R4 k4% oy 20 12207he
0. 326nMLx{o 7Pl 593 NHP36. 441 Npte 4807519, 149337536 + B@QESZG shovied
little or nadmhess Th Tittle dr no decohposition
0 6.13 ¢g 6.09 g 6.10 g 595g 6.07 g
1 6.13 g 6.10 g 6.10 g 5.95g 6.07 g
2 6.13 g 6.10 g 6.10 g 595g 6.07g
15 3 6.12gB 6.10 g 6.10 g 594 ¢g 6.07 g
4 6.10 g 6.10¢g 6.10 g 5.92g VB 6.07 g
5 6.03 g VB 6.10 g 6.10 g 5.89 g VB 6.07 g
6 593gVB 6.10 g 6.10 g 583gVB 6.07¢g
20 7 5.88g VB 6.10¢g 6.10 g 578 g VB 6.07 g
8 5.86g 6.10g 6.10 g 575g 6.07 g
9 585¢g 6.10 g 6.10g 573 g 6.07 g
10 585g 6.10g 6.10 g 573 g 6.07 g
15 584g 6.09 g 6.10 g 571g 6.07 g
235 20 584g 6.10 g 6.10 g 570 g 6.07 g
wt wt wt wt wt
loos 0.29 g loss Og loss Og loss 0.25¢g loss Og
30 1997833 = 1 mL 19978 + 100 mL 2,2'—(Ethylenedithio)diacetic acid
103 mg / 10 mL, 2 mL of 5000 ppm Fe
HCl 4936
+ > 1179 mLx 15=17,7% HA
NH;OH 6.115
35 &+ > 0326 mL x 7.7 =2.5% NH;
~
NH;  6.441 :
Note 1997519, 1997S36 + 1997526 showed little or no wt loss in
40 little or no decomposition
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40 45 WD 03/031330 PCT/ EP02/10797 16 Gas Evolution + Titration 1997S 19
=1 nL 1997 Stabilized, 100 nL of Diethylene triam ne pentaacetic acid

(28, 556- owoas#3Bari ch) 101.4 ng / 10 nL, 2 nlL of 5000 pp®CEEPIH1HC 4. 800
3.734 nmL x 15 = 56.0% HA = hydroxyl am ne NH3OH 8.534 Note Little or no
Deconposi tion of 1997S NH4 None 10 199¢4S36 = 1 nL 1997 Stabilized, 100 nL
of N, N - Bi s( ethyl )= et hyI enedi gI ycine trihydrate (Al drich

28, 584- 6) H%igﬁ‘?’gé‘)éign Tjsr A% x 15 = 54. 5% HA NH3OH 8. 403 Note Little
or no Decorrp05|t| on of 1997S + NH4 None 1997840 = 1 nL 1997 stabilized,
100 nm. 1,2, 3 é%ﬁn %lh ng [/ 10 nmL, 20 2 nL of
5000 ppm Fe ace@u: (2 5%&1 %"% m@ggObO mQP%4X7 7=3%\Hy+ N4
8.014 25 §997S26 = 1997 St abi |zed 100 m Triet hyI enet et ram ne

N, N, N, N, he cet |8§9 aci d HC 4.928 + =3.633nmL.x15=54. 5%4A 30 NH3CH 8. 561

NH4 no NH3 LC Fr& DeLaiResd i5-88.008al994Rx130ind0 45 WO 03/ 031330
PCT/ EPO2/ 10?\@{ZOH 3.534 i Note Little or no Decomposition of 19973

NHy None
10

1997536 = 1 mL 1997 Stabilized, 100 mL of N,N'-Bis(2—carboxyethyl)-N,N’ ethylenediglycine
trihydrate (Aldrich 28,584-6)

HCI 4.769

15 % > 3.634mLx 15=54.5% HA
NH;0H 8.403 ~ Note Little or no Decomposition of 19978
NHy None ~

1997540 = 1 mL 1997 stabilized, 100 mL 1,2,3,4 Butanetetracarboxylic acid 105.9 mg/ 10 mL,

20 2 mL of 5000 ppm Fe
HCl 6367
> 1.253x 15=18.8% HA
NH30H 7.620
> 0394x7.7=3%NHy*
NH, 8.014

25
1997826 = 1 mL 1997 Stabilized, 100 mL Triethylenetetramine N,N,N,N, hexaacetic acid

HCI 4928
L > =3.633mLx15=545%HA

30 NmH;0H 8.561
+

NH4 no NH; Little or no Decomposition of 1997S
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17 Gas Evolution + Titration sanple 199759 1997S13 1997516 1997S22 1997S24
1997511 1997S25 5000.ppmFe 5 2 nmL 1.72 myg 2.07 1.70 2.02 1.89 1.76 2 New
St abi | i zew0o®s©8133@G eeni sh Redi sh 100 nL E 101.4 ng 101.9 @oTr@poZ092 100
99.7 Color 98.4 99 1997S H Base Rose Yellow 55% HA 1 nL 11220 ng 1221

Col or 1220 1222 1218 1215 1224 10 Vial,Enpty 4.86 4.90 4.83 4.89 4.85 4.95

4.83 Time (Mn,) 0 6 056,12 6 6.10°6.04 6.11 6.07 1 6.05 6.12 6.07
6.10 6.04 6°%1 %‘ﬁﬁ“ﬂfne o%%%¥%ﬁéoé 07 6.09 6.04 6.11 6.07 15 3 6.05 6. 12
6.07 6.08 B 6.04 6.11 6.07 4 6.05 6.12 6.07 6.08 6.04 6.11 6.08 5 6.05
6.12 6. 07 6skhfpl6. 04 6] 18d786. 0719655 B. 05| W96 §1907528. 0762404 19’bis16- 0 19%952%
6.05 6.12 607 806 604 6t 6-05 81605 6126107 6064046146041 9
6. 05 6.1256Qa§?€. 6 6104 o 1128,04 1D, £, 05 9@42 6,97 6.05 g 94 6.11 6.03
15 6. 05 6.1§§§.%ém%&0A 6—4—§- Em%; 2520 ui 5 12 aﬂg;f .ngﬁgh?ﬁog.lr
i. gI.SOGWt 2| :':‘I)L.?EgL'? ﬂﬂ. %G]QIIT%E)% wé al I'ZSQ'ra l Fl Z ﬁ%ﬁ 9 Lp ] g%?QDEm
g: (7)3 ‘;’g ?!37]’%%7%]3359?21230 ng 1221\/&% 41'22807 8 1522280 q SY?@PW 1( 12‘?'579 4(1)22%5
10 Vial Empty 4.86 4,90 4.33 4.89 4.85 495 4.83
Time (Min.)
0 6.05 6.12 6.07 6.10 6.04 6.11 6.07
1 6.05 6.12 6.07 6.10 6.04 6.11 6.07
2 6.05 6.12 6.07 6.09 6.04 6.11 6.07
15 3 6.05 6.12 6.07 6.08B 6.04 6.11 6.07
4 6.05 6.12 6.07 6.08 6.04 6.11 6.08
5 6.05 6.12 6.07 6.07 6.04 6.11 6.07
6 6.05 6.12 6.07 6.07 6.04 6.11 6.07
20 7 6.05 6.12 6.07 6.06 6.04 6.11 6.05
8 6.05 6.12 6.07 6.06 6.04 6.11 6.04
9 6.05 6.12 6.07 6.06 6.04 6.11 6.04
10 6.05 6.12 6.07 6.05 6.04 6.11 6.03
15 6.05 6.12 6.07 6.04 6.04 6.11 5.98
25 20 6.05 6.12 6.07 6.04 6.04 6.10 5.95
wt loss 0 0 0 .06mg |0 .01 0.12 g
sample 1997513 0 6.06
30 5000 ppm 1 6.06
2 mL Fe 2.00 2 6.06
New 3 6.06
Stabilizer 100.3 4 6.05
19978 5 6.05
35 HB 1220 6 5.92
7 5.82
Vial 4.87 8 5.80
9 5.79
10 5.79
40 15 5.79
20 5.79
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45 WO 03/ 031330 PCT/ EP02/ 10797 18 199759 = 1 nmL 1997 Stabilized HBase 55%
HA, 100 nL of 1,4,8,11 Tetraazacyclotetradecane- 1,4,8,1 1l-tetracetic acid
(Al drich w0,0688:38) 100.9 ng / 10 nL H2O 2 nL of 5000 ppmPE&(®EPH2/)}079HC
4.436 nmL 5 + 3.584 nL x 15 = 53.8% HA NH3CH 7.916 8.020 nL NH4 8. 02 1997S
13 =1 nL 1997 Stabilized HB 55% HA, mL of 4,5 Di hydroxy-1, 3-benzene
disulfonic 10 Acid, disodiunsalt (A drich 17,255-3) 106.3 ng/10 nL H2O 2
mL 5000 ppmib@d Lk 67 $ab3 Bk HHasdNSRGH, 160 D0 18, 1T TRrabrh &/ c BlotratiechR-54% HA 15
1997516 = 1 nlL 19973 5t-adahdetized (MBid59%04d43) 100 nL of Et hyl ene

bi s(oxyet hyl eneni t1f(.9ing) L0 mleliCad eétof 0@ pineFe(D991- 0250) 99.4 ngy/ 10 ny H2O0
2 nL of 500Q~ppm;ke(ld!) HCL 4.437 20 3.496x15=52.4% NH3OH 7.933 NH4 None
1997822 =51 nn_ 1997 Stabili zed)iBas&sétE;ﬁ/bHAestm{m of

1,4,8,11- teNH@@zaeyeclsm)eMladecane- 25 5,7-dione (33,316-6 cat#) 102 ng/ 10
m., 2 nmL of 5000 ppm HO 4.781 + 2. 773 x 15 = 41. 6% HA NH3CH 7. 554
0.412 x 7.7 = 3.2% 3 0 N4 7.966 35 40 45 WD 03/031330

PCT/ EP02/ 10¥%87  $42 1997824 = 1 nL 1997 Stabilized HBase 55% HA, 100 niL of

éeBHg hydég% ﬁgw n0| I n C%%gjggé%ol G %m({ %? %ﬂlng/o%ygl %enzgne%ul 0121105000 ppm

dlsodlum alt (A dr1 /10 mL H>0, 2 mL 5000 ppm Fe(IIl)

HCI 6.391 mL ~
+ P
NH;O0H 10.009 mL =3618mLx15 54%HA

15
1997516 = | mL 1997 Stabilized HB 55% HA, 100 mL of Ethylene bis(oxyethylenenitriolo)—
tetraacetic acie (40991-0250)
09.4 mg/10 mg H,0, 2 mL of 5000 ppm Fe(III)
HC1 4.437
20 > 3496x 15=524%

NH;0H 7.933
+

NHy None

1997522 = 1 mL 1997 Stabilized HBase 55% HA, 100 mL of 1,4,8,11-tetraazacycloetradecane—

25 5,7—dione (33,3166 cat¥) 102 mg/10 mL, 2 mL of 5000 ppm Fe
HCl1 4.781
+ > 27713x15=416% HA
NH30H 7.554

S 0412x7.7=3.2%NH
30 NHy 7966 - .
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NH3OH 7. 787 nL 1997511= 1 nL 1997 Stabilized HBase 55% HA, 100 ni of 4,7
di hydroxy 1,10 phenanthroline 51.3 ng/10 nL, 2 nL of 5000 ppn Fe(lll) 10
HCL 5. 080w® 03/0313389 x 15 50.8 HA NH2OH NH3CH 8. 469 | =. 128X/EP#21079NH3  NH4
8.619 .15 1997525 = 1 nL 1997 Stabilized HBase 55% HA, 100 ni of Inositol
hexaphosphoric acid (40-50% Sol'n) 18% ng/ 10 nL, 2 nL of 5000 ppm Fe HCL
5.716 1.877 x 15 28.2% HA NH2OH NH3OH 7.593 20 + % 0.652 x 7.7 5. 0% NH3
NH4 8. 243 19978415l ml 1997 Bthilgd HBesa bi% Haeld0 FHBaE &8-3B sliddy quidlnerd- of

1, 4, 10, 13-t et r oxa-FPepliglici ]S el rbotrhde¥ahem(29, 580-9 Al drich) 104. 3
nmy/ 10 nL H2O, 2 nL of 5000 ppm Fe HCL 6.985 25 + j 1.188nlx15=17. 8%HA
NH3OH 8. 173H8H4 8123 > Q. 35mLx7. 7=2. 7%\NH4 30 35 40 45 WO 03/031330
PCT/ EP02/30797 20 Gas Eyel aBicorx 1 =TuLvdid on of new stabilizer sanple
1997541 199V8AX 1887939 1997S38 1997S37 5000 ppm 5 Fe2rml 1.94 ng 2.09 ny
1.70 ng 2.07 2.22 New St abilizer 100 nL 2 1023 ng 97.7 100. 4 ny
red 100 ngy @9231& =1gal 7ST@@ZFS‘,HQWN%I;ﬁtloprnéwﬁmhndrm1,.1(1&@% el 221 ny
1238 g yel | ow 12247 9rind @t roX80 myred® enpty Vial 4.85 g 4.87 g 4.95 g
4.82 ¢ 4'88}1%L Time (Mn.) 0 6.06 6.08 6.17 6.05 6.11 1 6.06 6.08 6.17

6.05 6. 110 P0TS —aap9x1s s08HA NHOH

NH;OH 8.469
> =.149x7.7=LINH;
NH;  8.619

1997825 = 1 mL 1997 Stabilized HBase 55% HA, 100 mL of Inositol hexaphosphoric acid

A5 (40-50% Sol'n) 187 mg/10 mL, 2 mL of 5000 ppm Fe
HCL 5716 ~_
> 1.877x 15 28.2% HA NH,OH
NH30H 7.593
+ ~

0,
20 N, 8243 — 0.652x 7.7 5.0% NH;

1997S15 =1 mL 1997 Stabilized HBase 55% HA, 100 mL of 1,4,10, 13—tetroxa—7, 1 6—diaza—
cyclooctadecane (29,5809 Aldrich) 104.3 mg/10 mL H50, 2 mL of 5000 ppm Fe

HCL 6985
25 4+ > 1188mLx 15=17.8% HA

NH3OH 8.173
+ ™~

NH,  §8.523 _~ 035mLx7.7=2.7%NHy
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2 6.06 6.08 6.17 6.05 6.11 15 3 6.06 6.08 6.16 6.05 6.11 4 6.04 6.08 6.14
6.05 6.11 5 6.03 6.07 6.11 6.05 6.11 6 5.98 6.07 6.05 6.05 6.11 20 7 5.88
6.07 5.99w6.06838301 8 5.82 6.06 5.95 6.05 6.11 9 5.78 6POG/EPID4787 05 6. 11
10 5.76 6.06 5.93 6.05 6.11 15 5.75 6.05 5.92 6.05 6.11 25 20 5.74 6.04

5.91 6.05 6.11 w

loss 0.32 g 0.04 g 626 ¢

Ong 0 g 30 1997541

1nm

1997 St abi |¢5§%dﬂ@%§§o§6%rﬂ%rajc99nn& q{e“( gtgbgiszépoxyt ricarbollylic acid

100 ng/ 10 nmL, 2 ni of 5000 ppm FE(I HCL 6.62"2 nL vial + 3/4 nL HO -+
200 nmL, 10 m_aliquot + 0 08nLX’5—136%-IA 35 NH3 7.530 + NH4
7.876 0.34¢splx 7.7 [299566%|NPHISLI97 $197391 ni [1989%38St abi | PY¥EY HBdse 56%
HA, 100 nlL (gbooNph2- Adet am dam nodi acetic acid 105 ng/ 10 nL, 2 nml qgf 5000
ppm Fe(115)|F40miHCL 5.{1209mt 2.|959mpl X | L% Ad. 3% HAONHZOH NHEXOmMe8. 160 +
0. 403mLx7. T1RwENE, [NFHE 87563 45 WO (37031330 RCT/ EPOZ2/ T0797 21 1997S39 =
1 i 1997S Sbabil | zed 55696 HiA | 910Rg M. dlooTaddred| 1100036 Green’ . BomE 10 imi, 2 ni
of Fe(lll) SPR 680G 1 2i5ntx1i5 nggt’ YA 51ié“H'i[-i3“' 86015
HA 1 mL 31224 mg | 1221 mg 1238 mg yellow | 1224 mg orange | 1238 mg
10 |empty Vial 485¢g 487¢g 495 ¢g 482¢g 488 ¢
Time (Min.)
0 6.06 6.08 6.17 6.05 6.11
1 6.06 6.08 6.17 6.05 6.11
2 6.06 6.08 6.17 6.05 6.11
15 3 6.06 6.08 6.16 6.05 6.11
4 6.04 6.08 6.14 6.05 6.11
5 6.03 6.07 6.11 6.05 6.11
6 5.98 6.07 6.05 6.05 6.11
20 7 5.88 6.07 5.99 6.05 6.11
8 5.82 6.06 5.95 6.05 6.11
9 5.78 6.06 5.94 6.05 6.11
10 5.76 6.06 5.93 6.05 6.11
15 5.75 6.05 5.92 6.05 6.11
25 20 5.74 6.04 5.91 6.05 6.11
wtloss |0.32g 0.04¢g 026g Omg Og
30
1997841 = 1 m1. 1997 Stabilized HBase 56% HA, 100 mL of (+)-Cis—Epoxytricarbollylic acid
100 mg/10 mL, 2 mL of 5000 ppm FE(III)
vial + 3/4 mL. HC] — 200 mL, 10 mL aliquot
HCL  6.622 mL ~
+ P 0.908 mL x 15=13.6% HA
35 NH;0H 7.530 g
+
0.346 mL x 7.7 = 2.66% NH
NH, 7876 mLx e
1997842 = 1 mL 1997 Stabilized HBase 56% HA, 100 mL of N—(2—Acetamidaminodiacetic acid
105 mg/10 mL, 2 ml of 5000 ppm Fe(III)
40

45

HCL  5.209
A

NH3OH 8.160
<+

NHyq  8.563

2951 mL x 15 44.3% HA NH,0H

0403 mLx 7.7 3.1%NH;3



+ NH4 8.458 0.443 nL x 7.7 = 3.4 NH3 1997S38 = 1 nL 1997S Stabilized 56%
HA, 100 nL of Thiosalicylic acid 10 101.6 ng/10 nL, 2 nL of 5000 ppm
Fe(l111) HEgDo04/03B30 ] 3.565 nL x 15 = 5.3% HA NH3CH 7.942 RE4/EP02/1B9I1997S37
= 1 nL 1997S Stabilized 56% HA, 100 nL of CDTA 112 ng/10 nL, 2 nL of 5000
ppm Fe(l111) HCL 2.713 + 3.677nlLx 15=55/44A 20 NH3OH 6.390 25 30 35 40
45 WO 03/031330 PCT/ EP02/ 10797 22 New stabilizer screening Gas evol ution
+ titration!saapl-el 400 SahlD8T BHEHA,00T 54 6f Sabicylc Atid 500 ppm Fe(l11) 1.80 ny
100 ng 1.93 new st@bg/limer cl0@Fedl) 300 ppg 100 ng 100.7 1997S H base 56%
Hydr oxyl am ne 1223 ng 1229 ng 1232 Vial mn 4.83 g 4.91 g 4.92 g 10 0 6.06
6.11 6.15 H®B. 06-®011 6. 15 Note: After wt |oss content 2 6.06 6.12 6.15
of vial tsansferred to 200 MPFHE 65 64278, 15 Volunetric Flask, 3-4 nL 4
6.04 6.12 6."¥5°T5*856.02 6.12 6.15 Conc HCl Aldrich, diluted 6 6.00 6.12
6.15 7 5.9 . 12 Rg15 Lo votime, x A0- #ENHE i quot 8 5.95 6.12 6.15 20
titrated using 0.25 NaOH 9 5.93 6.12 6.15

1997838 = 1 mL 19978 Stabilized 56% HA, 100 mL of Thiosalicylic acid
101.6 mg/10 mL, 2 mL of 5000 ppm Fe(III)

10
HCl 4377 ~
+ = 3.565mL x 15=53% HA
NH30H 7.942
+
NHy4 0
15

1997337 =1 mL 19978 Stabilized 56% HA, 100 mL of CDTA
112 mg/10 mL, 2 mL of 5000 ppm Fe(III)

HCL 2713
+ > 3677mLx 15=55% HA
50 NH3OH 6.390

25
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10 5.91 6.12 6.15 15 5.88 6.12 6.15 20 5.86 6.12 6.15 w
1 nmL 1997S 56% HA, 100 nL of 2-Carboyet hyl phosphonic
3. 660 PEil/EP02/30797

Og 25 199
acid,

2 WD 00038800 ppm Fe(I111)

7S43 =
,J 99 ng/10 nL HC

loss 0.20 g O g

1. 254m.x15=18. 8%1A NH3OH 4.914 nL + 0.612nLx7. 7=4. 7%\NH3 NH4 5. 526 nL

= 54%

1997545 = 1 nL 19978 56% HA, 100 mL ofzﬁ/br captonicotinic Acid 35 97. 9
ng/ 10 i, 2 gqg Qﬁ% ég) HCl 2.704 NH3CH 6.314 3.61 nL x 15
HA 40 NH4 > 56%HA 100 nL of cyxtl ne 96 ng/ 10 m_ 2
nL of 5000 AU PRHO tﬂztrfé?"% 45 NH3OH 6.232 = 3.465 x 15 52% HA NH4
6. 379=0. 147x7 7 1 190NH3 WO 03/ 031330 PCT/ EP02/ 10797 23 CLAIM 1. A
stabilized hyrdm@xyl am ne sol ution donpri gusgsa sel ecbedss 5 st alobgager
sel ected 6ror consTstng ot ¥ EL Ty enets g mepengaacet
e et B L Y WA L %5
et hyl enebi s|(C6% yatilkg1 P e tril 0)- tetraacqtPtmacid, [(149me 100.7
1,4,8,11- tetlsmmeﬁmmdﬁa@maae- 1', 4, 8-122B-ntgetraadezsirﬁg aci d} 126e)
4, 8- di hydr oygui noi i me-2 10 car box |Hiirg a i4(g'3g(f) 491g T492¢
41 5_ dl hydr Navi 11 3 bnnvnnnrh clll F nnl € act
4, 7-di hydpoxy-1, 10- phenant hrol i ne, (On) 2- ﬁ@ﬁcaot o-_fiotinic a&fd
1,4,8, 11-tet raazacycl ot etradecane-§,17-di daés (i) |61l 6.15
bi S[N. N-bi slinar RexyiRlfYkdm am NOMET[MyT TTT4es escer n, (i) 6.15
N, N - bi S( 2- o(flvxglkt’raﬁ's‘ferre&'tOQOd dﬂ')' ccny' T INEs Y T e 6.15
Volumetric Flask, 3—4 mL 4 6.04 6.12 6.15
15 5 6.02 6.12 6.15
Conc HCl Aldrich, diluted 6 6.00 6.12 6.15
7 5.98 6.12 6.15
to volume, 10 mL aliquot 8 5.95 6.12 6.15
20 titrated using 0.25 NaOH 9 5.93 6.12 6.15
10 591 6.12 6.15
15 5.88 6.12 6.15
20 5.86 6.12 6.15
wt loss 020¢g Og Og
25
1997843 = 1 mL 1997S 56% HA, 100 mL of 2-Carboyethylphosphonic acid,
2 mL of 5000 ppm Fe(I1l) )
99 mg/10 mL
HClI  3.660mL
30 + 1.254 mL x 15 = 18.8% HA
NH;0H 4.914 mL
+ 0.612 mL x 7.7 = 4.7% NH3
NH, 5526 mL
1997545 = 1 mL 1997S 56% HA, 100 mL of Mercaptonicotinic Acid
35 97.9 mg/10 mL, 2 mL of 5000 ppm Fe(III)
HCl  2.704
+
NH;0H 6.314 3.61 mL x 15 = 54% HA
+
a0 NHe O
1997846 = 1 mL 19978 56% HA, 100 mL of cyxtine 96 mg/10 mL
2 mL of 5000 ppm Fe(III)
HCl  2.767
+
45

NH3;0H 6.232=3.465x 15 52% HA
-+

NHy  6379=0.147x7.7 1.1%NH;3



15 hydrate, (k) cystine, (1) 2,3-di hydroxybenzoic acid, (n) thiosalicylic

acid and any m xture of the foregoing. 2. The stabilized solution as

defined iwoaBasrsBd wherein said stabilizer is present inpPsaimPozoi7ation in

an anmount ranging 20 from about 0.005 percent to about 0.1 percent by

weight to the total weight of the stahjlized solution. 3. A nethod of

stabilizing a hydroxylam ne sol ution Ich conprises adding at | east one

sel ected stabilizer to the 25 solution. 4. The nethod as defined in claim
1 wherein sdidstabilizer is selected fromthe group consisting of (a)

di et hyl enetri am ne- pentaacetic acid, (b) triethyl enetetram nehexaacetic

i"Ld’g fg (c%. etJ@yA@%biigteQx e e & rédez)cti%Eré&&?xtt_i's%n%chgse(i('el%@) EA") (d)
, 4,8, 11-tetraazagy.Gl. <1,.4,8-11-tetr aci.d, (e

b8 4 nvatoan UL R L b s

4 5-di hydr oxy-| (- BUSBRLER S FONPEPSEI Ao gF ac¥gfl) Eriethylenetetxa-
hydr oxy- 1, 10- phiiaheresrrhes IHP Achepeapiedricd ot pryethadieaeni ol (q))y

bi s[ N, N bi s( car bebxamethyt)aan nddet hyt ] § | lottescetmcdlotetradecane-

N, N- bi s(2- car boxystdwh)-+ Bk Needdvilcenedi gl yoi ne st ai hydradenibk)icystine, (1)
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sol ution. 45 (i) bis[N,N-bis (carboxymethyl)-aminomethyl]fluorescein,
(j) N,N’'-bis(2-carboxyethyl)-N,N’ethylenediglycine tri-
15 hydrate, (k) cystine, (1) 2,3-dihydroxybenzoic acid,

{m) thiosalicylic acid and any mixture of the foregoing.

2. The stabilized solution as defined in claim 1 wherein said
stabilizer is present in said solution in an amount ranging
20 from about 0.005 percent to about 0.1 percent by weight to
the total weight of the stabilized solution.

3. A method of stabilizing a hydroxylamine solution which
comprises adding at least one selected stabilizer to the
25 solution.
4. The method as defined in claim 1 wherein said stabilizer is

selected from the group consisting of (a) diethylenetriamine-
pentaacetic acid, (b) triethylenetetraminehexaacetic acid,

30 (c) ethylenebis (oxyethylenenitrilo)tetraacetic acid (”EGTA”)
(d) 1,4,8,1ll-tetraazacyclotetradecane-1,4,8-11-tetraacetic
acid, (e) 4,8-dihydroxyquinoline-2-carboxylic acid,

(f) 4,5-dihydroxy-1,3-benzenedisulfonic acid, (g) 4,7-di-
hydroxy-1, 10-phenanthroline, (h) 2-mercaptonicotinic acid,

35 (1) bis[N,N-bis(carboxymethyl)-aminomethyl]fluorescein, (3)
N,N-bis (2-carboxyethyl)-N,N’'ethylenediglycine trihydrate,

(k) cystine, (1) 2,3-dihydroxybenzoic acid, (m) thiosalicylic
acid and any mixture of the foregoing.

40 5. The method as defined in claim 4 wherein said stabilizer is
added to yield an amount thereof in the solution of about
0.005 percent to about 0.1 percent by weight to the total
weight of the solution.
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