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THE INVENTION Field of the Invention 10 This invention relates to
stabilized hydroxyl am ne solution, and nore particularly, to a

hydr oxyl am ne sol ution, which conprises a selected stabilize=. Description
of the Related Art 15 Hydroxyl am ne, especially in the formof its salts
with sulfuric acid, hydrochloric acid and others, is an inportant
internediate for the chem cal industry, and is widely enployed in chem cal
synt heses. stAz11S ZEDEHVBROX YLAMIBES SALYTI@NENpl oy hydroxylamine 20 in the
formof a solution of the free base, which is generally liberated froma

hydr oxyl a i t such as, for exanple, hydroxyl anmonium sulfate or
hydroxylagﬁ%g#éﬁﬁﬁiﬁhoride, by the action of an appropriate base, such as

ammoni a, ?sodi um hydroxi de solution or an al cohol ate. Neutral and al kaline
hdyr oxyl anBxeXGR2BNSObBt TR INMENTAONt abl e and deconpose to form anmoni a,
nitrogen, oxides of nitrogen and water, so that their transportation or
storage is hiq?l oblLemati.c. The rate of deconposition increases with
rising ten%%ﬁ%.ﬁ%e?k?i PRy 8 oxyl ami ne concen- tration, rising pH and
rising concentration of catalytically 30 active inpurities. In order to
avoi d t he Deconpeention odfldtes hydeoxyikitiized hydstabidminer sobutadded to the

sol utions. ; NURRIQUS St 8Bi14:26f,S thOE nAkeH:@XN kAR NEoBItE al, T RdYh known.
Proposal s which have befg are._thioglycolic acid (JP-A-58069843),

L=

gl ycerol noHRHESE AndS iy %ﬁe OXTde adducts thereof (DE-A-29 19 554),

hydr oxyant hr a- qui nones (DE-A-33 43 600), hydroxyqui nolines (DE-A-33 45
734), pol Yéyairigeyibexahotls fdacednkrf DE- A- 33 45 733), ant hocyani ns
(DE- A- 33547 260), hydroxyqui nal di nes, flavones, benzo 40 nitrile, N-phenyl-N

hydr oxyt hiﬁ%g,e 1R A: 36,0843} [havansorkDErAI 83 43 399 cn thinsyltat es, |

mer capt oberrz0t hi.azol és rcapt.o- _al kanol s, .nercaptothi azolines, 1.hiuram
Sl T Gocacith GUPSaca s A 802080 WS (o PRobankeeh, (o ppedided
et hyl enedi 80/ rférerpan: gebtindusdry, &Me 1§ "46aiineRRIYes 1n chemical
N- hydr oxyesdhydienedi. abt nes 4 dqueac ey i me@es s, rypoby empildyp yydobigbamel rer
pol y- N-ypnyl 'éa‘lg.ezfla%.' oNg-Q@Qﬂtiiéhn@ﬂetﬁy-f&ee%hga? _mCh?:igéezQ&%)Ltlygm'zdﬁA .
oXI nes . al en . a |
3006 VO O3 SRS P%W%P%%yiag%g%%)m?\%ﬂ%% 5 %6?? %ﬁfﬁgé{zﬁ;ﬁg%%" u.s.
Pat ent hb_hzé;pﬁ&}gy@yglum sulfate or hydroxylammonith chloridé, by th
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 ammenia, nitrogen,
oxides of nitrogen and water, so that their transportation
or storage is highly problematic. The rate of decomposition
increases with rising temperature, xising hydroxylamine concen-
tration, rising pH and rising concentration of catalytically
30 active impurities.

In Order to avoid the decomposition cf 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 (J?-A-58069843), glycercl monethers and
ethylens cxide adducts thereof (DE-A-23 19 554), hydroxyanthra-
quinones (DE-A-33 43 600), hydroxyguinolines (DE-aA-33 45 734&),
polyvhydroxyhexano-1, 4-lactone (DE-A-33 45 733), anthocyanins
(DE-A-33 47 260), hydroxyguinaldines, flavones, benzo-

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

45 -riacetic acid, polyvinvlpyrrolidone cr poly-N-vinyl-S-ethyl-
2-oxazclidinone (U.S. Patent No. 3,145,382), amide oximes
(U.5. Patent No. 3,480,391), hyéroxamic acids {(U.S. Patent



di pyridyl conpounds (JP-A-58069842), am noquinolines (JP-A- 58069843% R 7 E
phenant hroI i nes (JP A-58069841), and poly- hydroxyphenols (JP-A-487 %%A‘ @

However ,y, kot he stabilizers proposed to date has beepcapperi1d:9; provide

hydr oxyI am ne so? utions with sufficient stabilization to prevent excessive
deconposition of the hydroxylam ne to occur, especially during storage. 10

What is desired and needed is a better2means for stabilizi ng a

hydr oxyl anNne 30480 .i301.) , DEyad &ERESCRUPE]. ORa CEntThi .| BIVENT) DN )15 Thi s

i nvention Heppt£s, 1 chpBhall € (FyH-Oe0c3mkne, SahiHdRAnoes MOT €

particul ar l(é‘P ﬁ%%d’%qé sol t| on, '%Q_ C??ﬁ 1s 8 Eé)ecte tab| lizer. 20
Hydr oxyl ani'he T's éd Bo%erm al - Sy ascC |3 t oCes S B’r vari ations
t her eof , HY%?’EYPl'aqﬁﬁﬁﬁl dﬁ?&‘%@cﬁ%)m trite is reacted in aqueous sol ution
with am*rﬁm um or sodiumbi-sulfite and sulfur dioxide. The resulting

di sul f onat ﬁoﬁ@béﬁ, %{&é%@seﬂy%a{mm&c@l Y ﬁgoééa acosalaeél 1% G2l Rl BY
essenti al | 3-8 ni um sul f furi

25 h
sul fate ang?o?ro su a?'mmei 501 lonsa‘%ﬁhts ctlﬁ%tc%rra?:é‘rsiﬁéﬁaf‘ﬁa
nitrate. q—“ﬂ.%r%‘(m& |96‘ﬁ’eé§h"%edﬁtf§é‘@°531tt1€? %uﬂeam’ftam%%ﬁ%% t® PBSSET as a
source of aypeoddlamdweiog purmdwy.droxyl ammonium salts fromthe m xture. 30
A suitabhe selected stabilizer is selected. A suitable selected stabilizer

is a oo iR "!ENCJES‘EL‘}%H' %\Aﬁsn%deﬁ‘%' afaeﬁ é»a'n?ean%“%'&ﬂ?éaﬂ EZ%Q”E' e, &

Fe, Zn, e ‘deconposition o gueous
hydroxylalﬁY O%%ﬁ%ﬂ%ﬂﬁnsaﬁF?fﬁf- 35 |ts nanufacture st orage and
transportation. Such a stabilizer includes (a)

di et hyl enepetarisrepEscaacetde Geitgin( tRPEX Yo (b) triethy!

enet et r agi nehexaacetic acid ("TTHA"), (c) ethyl ene-
bis(oxyethﬁleneptlrllo tet{aacetlc aci d

A" '11- -
tetraazacycf bl et EdecERe I 1Y £ taetsFﬁggﬁﬁ%cré?ﬁy&(m%ﬁ? §16]8‘“d1°'140‘_md
hydr oxyqui it ¢ rf@rz-@alrlﬁékyl i €0 dICd a( PPt bowy W@x?o@P@-ﬂﬁnﬂ selected
zene- di sul $oaibicl iammxd, (g) 4, 7-di hydroxy-1, 10- phenant hrol i ne, (h)
2-mercaptonicotir_ic acid, (U bi sS[N, N - bi s(car bcxynet hyl ) -

i) RO L TR U%“‘% P bonpkk %& *b'?%h‘éaﬁ%%*-lf R
hydr oxyben2oi ‘aé‘it&o“f ?ﬁ?%‘s'alllncy’t?llf: )°as AEXEDrE S tet A8 any of

t he foregot#rr tshpourdseans adutded whehsafmaniof aay sodiun i -syddgoeng
conpounds. aRardilnulradiyxpief erfeedesal t snof dihe £2nd tMARa POHG A0 03/ 031330

PCT/EPOZ/lgg%Q%quently hydrolyzed to a solution containing essentially

25 hyvdroxylammonium sulfate, sulfuric acid, ammoniuvm 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 saslected stabilizer is sslected. A suitable selected
stabilizer is a compound which complexes or chelates metals, such
as for example, Ca, Fe, 2Zn, Al, Cu, Ni, ets., which catalyze
the decomposition of an agueous hydroxylamine solution during

35 its manufacture, storage and transportation. Such a stabilizer
includes {(a) diethylenetriaminepentaacstic acid (“DPTa"),
(b) triethylenetetraminehexaacetic acid (“TTHA"), (c) ethyvlene-
bis!{cxyethylenentirileo)tetraacetic acid (“EGTA”), (4) 1,4,8,11-
tetraazacyclotetradecane-1,4,8-1l-tetraacetic acid, (e) 4,8-di-

40 hydroxygquincline-2-carboxylic acid, {(f) 4,5-dihydroxy-1,3-ben-
zene-disulfonic acid, (g) 4.7-dihydroxy-1l, l0-phenanthroline,
(h) 2-mercaptonicotinic acid, (i) bisiN, N’—biS(Ca*bCXYNEthyl)—
aminomethyl] fluorescein [fluorexon], (j) N,N-bis{2-carboxy-
ethyl)-N,N’'ethylenediglycine trihydrate, (k) Cystine, (1) 2,3-di~-

45 hydroxvbenzeic 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




3 selected stabilizers include am ne salts, e.g. triethylam ne, 7 7 MAR 2008
tri et hanol am ne; hydroxyam nes; acid addition salts with inorganic acids,
e.g. HF, wigG@be3tiBe, E2S04, H3P04, etc., if basic functionscpepodproesent. 5
The selected stabilizer is added or conbined either with the reactants
during the process for manufacturing the hydroxylam ne solution, or during
the storage of a basic or neutrali zed3aqueous sol ution of such manufactured
hydr oxyl andelsct2f Shebsklmetsednslabe |awiere isslasddesl 4.0 triethghotiant,s, e.g.

Raschi g Wﬂ%%%ﬁn&@%ﬁfﬁé‘l c&rox&&nﬁné‘s?“tarcﬁh el basd£ QQHEO‘H&I’WW oxyI ani ne
sol ution, Ogc Ln exce$ fy HPEH@ ceg(t%(? dro Iamne Iutlon in an
amount suf FISE98RE 1 3K salbﬁ |g2e he hydroxXyl “1 %’ol R On B?F

"st abi | i zefLicEigBANETE HRITSERE -hy dr oxyl ami ne concent ration in the neutral or
basi ¢ sosution does not deconpose or decrease by 2.0 weight percentage in a
time periogOf egéc}agzﬂ”&a}:ﬁtl %e&e@%@&éﬂ' &0t okBned YRItGRE! ¥icd hed | nal
concentration of th 331 electe tabi lizer, 1is. eg n .t eresultant
neutral 20°%G° 5‘3\5?0&%% aﬁFﬁgei%liﬁgﬁnﬁﬁa%%u%?&J%?‘ %%1@' FoMTabout
0. 005 per ceniutionaboutdwr g éhgeht CRINEIgRt PESLE HE TELEF2WeT FhtaGUsPUShe
resul tant sdluttibanef | sudhirmnu€gatdred heydecongdatiadi on of hydroxylamne is
in geneqal 1 100% by weight, in particular 1 70% by wei ght, based an the

over al | V\Qll tegBF ieﬁrte%%&t%gt uggl}é}éde%ﬁ o __égc t.0 be 0| nt dS %lit t hat

t he sel ecte SI n gles 1iaélct ed s?abl 1 Z&€r or as a
m xture ofp"éitcelséaﬁa"éwt%eloécf:édasff%:lqlzé’Fs a%bﬁdl%@@ﬁ&ﬁl?yd‘tq"(‘éd@@ké‘@t ed
stabi |l i zersddrutishabeéld zeirs ariessuve)S Caveilgatcpabisred hpidrhxoldmemenel | known

30 3t abi | igc?ru’tti%HChr?san tﬂdﬁgﬂt%’ggki’ﬁcféﬂtd,toglskfﬁﬁipl zdrenet h@dhsm@md et hyl ene
oxi de uct.s therep roxylan auinones

pol yhygggxa“%@xa% i Jth'lla on)eé g i‘g%ég ani 8‘52‘ ?%%%*’?ﬁ%@ 85 f | avanes,
benzoni tr |q°élceﬂ-tﬁﬁé%m -1 R Bﬁy’f—ﬁ‘?]mﬁ*eé’a“ﬂ 3 h‘h%lor’t RS PP taaedmpose

mer capt obenz gtshirazst ey 2reér e@pubt hper G5:tagki hrsa tirieu mari of sef fA4ldsurs

t hi our eas,att fae tbﬁbé?&@.@k@élmfsabt’c oftypathyh enetiamingt et bResei-dat iaai df t he
trisodi umsg ”O aka '\Eéwét%y k@z& &{H%Q ghedLagi NethlAcLL e A houtral

pol yvin Ip one or oxazol idi nope OXIWES
hydroxa%‘i’ &SHE sS° ‘rl?vfﬁ‘] ¥ %oﬁ%%luntdsangﬁi“ﬁoq{ﬁ’%cﬁrgoﬁgs

phenant h_d |0@éspeaﬂﬁlqadiwfﬁ}muéx9phe@ﬁ¥°§ﬂtl Byt Hekohtegar ¢he Fefah ardehits aI o)
made to U.dS tBat easub; #83,sH81Litivhi cin rdiisalrsgaof herhes teabibhzertsiord5£2 2 MAR

2006 WO 03/4031339amine is in gemeral 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 zt least twc
selected stabilizers. additicnally, the selected stabilizer or
stahilizers {mixture) can be combined with other well known

30 stabilizer, such as, thioglvcclic acid, glycerol monethers and
ethylene oxide adducts thereof, hydroxylanthroguinones, hydroxy-
quinolines, polyhydroxyhexano-1l,4-lactone, anthocyanins, hydroxy-
quinaldines, flavones, benzonitrile, N-phenyl-N-hydroxythiourea,
flavans, thicsulfates, mercaptobenzothiazoles, mercapteothia-

35 zolines, thiuram disulfides, thioureas, the tetrasodium salt of
ethylerediaminetetraacetic acid, the trisodium salt of N-hydroxy-
ethylethylenediaminetriacetic acid, pelyvinylpyrrolidone or
poly-N-vinyl-S5-ethyl-2-oxazolidinone, amide oximes, hydroxamic-
acids, hydroxyureas, dipyridyl compounds, aminoguinolines,

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

45



5 10 15 20 25 30 35 40 PCTI EPO2/ 10797 4 Stabilizer for 1i-Base Véiqﬂ% g ?@5
Screening Test Hydroxylam ne (HA) and Anmonia Determ nation after M
Loss ScheglhpssFest 1997 stabilized 56% HA +W % wt % HA %e@mepni@rgoment
Iossrenalnlng atterfornmed during Fe ifT) + Candidategl ossscreening
testscreening test Diethylenet iamn entaacetlc aci d00560

Tri et hyl enet eaum nehexaacetic acid O é4

Et hyl enebi s(oxyet hyl eneni tril o§¥%’?1r1d~665§ T 838 acid (EGTA)

1,4, 8, 11-tetraazacycl ot et r adecaine- 0054 5dr L@ rylTeetraacetic acid

4, 8- di hydr oxyqui @%Bﬁ?géﬁﬁ{é)qml | 6095 RnAGIad Determination after
4, 5-di hydroxy- 1, 3-benzenedi %nl E§8§§%§%%S’§'%%l %ﬁ cid Thiosalicvlic
. . . Li

aci do0540Li ght yell ow Salic & aci yel | ow 2-nmercap tonic
oti ni cO®540 2- carboxyethylphosphonlc aci do. 216194 7 cystlne00521 14,

7-di hydrc&q,h-l-,—;LO-ph-eDﬂ“th"“'J reb—03-6 8511 {P\ u || €o1
1,4,8,11- tlgg—;rs@@izi%)gg%qye.tradecane% d %r‘

stabilizad 55% HAQ, 3428162.2 "n p%mr

i : fo S arnie atzer & u111 Ol EX &t
{ bi s[ N, N-{pgficachry=0. 010. 8540c0 or tsh fei“ - @@1 rg%:f fqu escei n 1997
N, N' - bi s(|Disieicbexanahdpenitiacaho &bD 0 ' 0

10 Triethylenetetraminehexaacetic acid 0 0 55 o
(TTHA)
Ethyienejois(oxyethylcnenitrilo)tctra— 0 0 59 0
acetic acid (EGTA)
1,481 l—tcu'aazac.ycloih:etradecane—- 0 0 54 0

15 1,4,8,11-tetraacetic acid
4 8-dihydroxyquinoline-2—carboxylic 0 0 54 0 _ .
acid
4,5-dihydroxy-1,3-benzenedisulfonic 0 0 54 0 Rose color
acid
Thiosalicvlic acid 0 0 54 G Light yellow

20 Salicylic acid 0.26 21 18 34 Light yellow
2-mercaptonicotinic 0 0 54 0
2—-carboxyethylphosphonic acid 0.2 16 19 47
cystine 0 0 52 I

25 | 4,7-dihydroxy-1,10-phenanthroline 0.01 0.8 51 1.1 Redish color
E,4,8,'1 {~tewaazacycloetradecane— 0.06 49 42 32
5,7-dione
Fluorexon or {bis{N,N-bis(carboxy- | 561 | o3 54 0 color
methyl)—aminomethyllfluorescein}

10 1997 stabilized 55% HA 0.34 28 16 2.2
“no candidate™
CDTA 0 0 35 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—dihydroxybenzoic acid 0.02 1.6 50 1.6 samplc Ibcforc

titation
40
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N, N - et hyl enedi gl ycinc trihydrate | nositol hexaphosphoric aci doO. 1210?@? g?ﬁﬁﬁ
| oss of 2, 3-di hydroxybenzoi c aci d0. 021. 6501. 6sanpl e before titation M

MAR 2008y §es/B5355831330 5 Gas Evol ution Method PCT/ EPO2/ 10 4@ frrkm@ngamh
Procedure: 4 nL glass vial on Top Loading Balance, 2 nL of Fe(lll) [356 ng
Fe-(111) Sulfate-Hydrate / 10 nL H20 5 =" 5000 ppm Fe(l11)] add to 10 nL

pl astic beaker with mcro stirrer, 100 r.L of water or new stabilizer

usual |y atGa$00001wpimn Metimodof either stabilized Oder destabilized HA (1997
5699 contents transferred to glass vial + w4 loss nonitored vs. Tine 10 15
20 min. 1997 bl 97 ydest ahjd. 9 idal

2,6-Pyridi%r‘?g§?%g%%§’<v Jc%z%ci‘ldﬁ% g’iéfg?eﬁéifés%é%?”(ilfbﬁggoﬁglla@cqfﬁ 6.01 .013
6. 03 0. 0122808t FIA0F 5 )9d 2363%° 5738 1./ 06™ g"f"@%ﬁ 628, 69° d%6 "8°90 0. 14
75.93. 1414 55000 @51EFe3I77) D. 27 tr519104 GRS 157 beghay WLty M@CPT | 85. 90. 1718
5.96 .0612:5r¥6-0.28 2E589wd828 & Hew. 8¥4ABibh; 276k Qs2d12¢4528A0MRR9pbM94 . 0814
5.76 0.28,305. 88. 19 : 092 6 028,365 88 134 9 1126 5.75 0.29
205.88 108472 81 T 1id S%%?%*‘g?%dg%sdfé. g?(%.azo%,_gl%%%@o%gg,@%&s}eoTzl 25

Dest abi | | £RPEBRA™Dr 'Gebthine FeCPAS ST Nt ~of * 1997 Bevd FR tATSUgH - F4aFGe ani on
colum, collect effluent / Fraction every 50 nL. 30 35 40 45 2 2 MAR 2006 WO

03/ 0313307y [1997 | destabilized 1997 destabilized 1997 sabilized
2,6-Pyridinedicarboxvlic acad | H20

0 1607  |wtloss 0 6.02 0 6.0
1 |so06 5 601 .01 3 6.03 0.01
7 1606 |01 10 599 .03 S 5.98 0.06

s |5 |58 |09 12 5.99 .03 6 5.90 0.14
7 l593 |14 2 597 05 10 5.77 0.27 .
1 |59 |6 17 5.57 .05 11 5.77 0.27
18 1590 117 18 5.96 .06 12 5.76 0.28
21 |sse |3 23 5.95 07 13 5.77 0.27
24 1589 118 75 5.04 08 T4 5.76 0.28

20 {30 |sss |19 33 5.93 09 20 5.76 0.28
36 1588 |.19 43 591 0.11 26 5.75 0.29
4 588 |19 54 591 0.11 30 5.25 0.2
ST 1587|020 42 5.7 0.30
61 |586 |02l

25
Destabilizatiorn procedure - Pass 200 mL of 1997 S56% HA through
large anion column, collect effluent / Fraction every 50 mi.

30
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Gas Evolution 5 10 15 20 PCT/ EP02/ 10797 5000 ppmMAL5U4AL3U4A91997 S%Wﬁﬂﬁ
m_Fe(UL) 1. 63 ngl. 98 ng2.21 ng2. 021.5 H2C09. 18 ng99. 9100. 2 ng99. 999. 2

mLor 10, %&@gﬁﬁger Stabilizer I m.HA1189.9 ngll70 m11735¥9é¥3%’&%ﬁ§ 6. 042

Vi al 4. 90 ¢g4. 54.884.81 6.02 1 6.041 5.861 5.95 01 6.0
5.82 02 5.95 02 6.02 02 5.97 0 3 6.03 0.013 5.87 -0,013 5.95 03 6.00 0.023
5.96 0.01 4 6.02 0.024 5.87 -0.014 5.9 04 5.95 0.074 5.95 0.02 5 5.99 0.055
5.87 -0.01825. %0k %86 0.165 5.92 0.05 6 5.95 0.016 5.87 -0,016 5.95 06
5.79 0.036 5.89 0.05 7 5.93 0.117 5.87 -0.017 5.95 07 5.78 0.247 5.85 0.12 8
5.91 0.138.5.87 -0.018 5 95 08 5 .77 0.258 5.82 0 15§ 591 0139 5 87 -0.019
5.95 09 5.l76 0. 2698 pa (] W&.13 05, 90H484105. 86/043%. 950101993 S¥A1 O.ﬂ&Aﬁi 5, 90
0.1411 5. 86 ™42 |5¢5 01jl-63me5 0. 2APEmg 81 0|%% mPH 5. 880D, 1615 H.87 -0. 0115
5.95 01555 80 0./Hf029 5[9813@g1729/9%6.987 -0. OLid82®e94 099435 5. 739@. 2931 §. 78
0.19 WAALS 180 Ldest abi | j12@00 pb897 B6% 4 Fraction #4 19200 m[7,, 25 A S
1s' - destapilizegfabilifer=] 1, 4, 10, 13} tetroxa- 7| 16- di azdbycl ooct adecene 104. 3
/10 nL 29, 5804%  AAL3 T BSt apl 0, eChsL0l, 1 4 5-drhydroxy=1, 3
ggnzene di s}.'% o4 ﬁf? 264 HWJ&% urrs-é?dt&ﬁe. 3 lrlmjﬁg L fl ¥ 2553 uf@,#'élmy- u
destabi i zie@®! 9= 1.4, glPPeTet r aaddycl ot et 8> decane488 4. 8, 11[4%t r aacet|i
acid 10 09 mg/ 1 Q nmL H2Q 40,040 ng 1997SW = stabilized,somater UAAW =
destabi | zied, Frlaction {4} 6A¢ waterl 536 40 451 292 IMAR{200& WO 031 631830 1 Gas
Evol ution 2 6.04 75820 2 595 0 2 602 0 2597 0
3 6.03 0.01 3587 -000 |35950 3 6.00 0.02 3 5.96 0.01
4 602 0.02 4 5.87 -0.01 4 5950 4 595 0.07 4 595 0.02
5 5.99 0.03 5587 001 |55950 55.86 0.16 15592 005
15 6 595 0.0 |6 587 -0,01 |6 5950 6 579 0.03 | 6589 0.05
7 583 0.1 7 587 =001 |7 5950 7 578 024 |7 5.85 0.12 )
8 591 0.13 8§ 5.87 —0.01 {85950 8 577 025 | 8§ 5.82 0.15
9 591 0.13 9 5.87 001 |9 5950 9 576 026 |9 5.82 0.15
[0 5,90 0.14 10 5.86 0 10 585 0 10 10 5.81 0.16
20 11 5,90 0.14 {11 586 0 12 5950 11 575 027 |11 581 0.16
15 5.88 0.16 {15 5.87 -0.01 |15 5950 15 5.80 0.17
29 587 0.17 {29 5.87 —0.01 |29 5.9¢ 0.0l |35 5.73 0.29 |31 5.78 0.19
U4a25 = U destabilized 1997 ©56%, 4 Fraction #4 150-2C0 mL,
25 A = 18t destabilized, 15 = 1.4,10.13 tetroxa-7,16-
diazabyclooctadecene 104.3 mg/1l0 mL 29,580-9
J4213 = U destabilized, ect, ect, 13 = 4,5-dihydroxy-1,3
benzene disulfonic acid, disodiumsalt
106.3 mg/l8 mL 12,255-3
30 U429 = U destabilized, 9 = 1,4,8,11 Tetraazacyclotetra-
decane-1,4,8,ll-tetraacetic acid 100.9 mg/10 mil H,0
40,040 mg
; 19975W = stabilized, water
J4aw = destabilized, Fraction 4, A, water
35
40

45




5 10 15 20 25 PCTI EP02110797 Al dri chUAAWJAAL6U4AA22 19975WB0%HA 2 nl 97
Fe{l11)1,97 ng2.021.89 ing2.16 ngl. 87 ng 5000 ppm 100 niL water102.4 ngy
new st abiiizer H2OHBOH, 01622
ngl2001194 Vi a] 4.88 g4.84 g4.854.824.92 0 6.060

mg101. 6
m_HA122

Mababute

99.

5 ng or

PCT/EP02/10797

5.99

168 1"

0

5.980 5.940 6.09 1 6.050.011 5.9901 5.9801 5.9401 6.090 2 6.040.022 5.9902
5.9802 5.9402 6.090 3 6.040.023 5.9903 5.960.023 5.9403 6.090 4 6.020.044
5.980. 014 5 OFR934:i5- 9404 6.08.01 5 5.98 0.085 5.980.015 5.919. 075 5. 9405
6.07.02 6 5.880.186 5.980.016 5.870.116 5.9406 6.07.02 7 5.820.247 5.970. 027
5.860.127 5.9407 6.07.02 8 5.290.278 5 950,048 5,850,138 5.9408 6.06. 03 99
5. 950. 049 |5. 840. 149 5. 9409 6. 06A@8ckI0 5. 18BAR810 5./94810510 5184 1410
5.94010 6./06.03 14 5|8805W1 15|%*8H6. 1214 5.830. 1615 5. 94015 |6. 060. 04 20
5.76 0. 3920 md B30 162090m810. 15260 5. 9402Q¢ 1 8 830. 05 [29945W = (987 gt abI ['] zed
+ H20 Al dsacoBprr Al drfich + H2O|U4AW = 1997 dest abi lji zed Fract|ion 4, A = 1St,
wat er 30 AL =—FtThyenebrs Re Ny e I LT T Ot ggcetT 99~y / 10
m. H20 404 w&gﬁfﬁ 5%’%4:1”&11,4,% I- etraag@éoyﬁé% ot et i{éddge%%ne-EZ -drone [102
ng / 10 mi; 35, 316-6-85-40 45 2 g‘ MAR-—2006—AD—-0-3+ 03";{‘,0 8—Ca —on
Testing ofl ! K& st abi [1Zérs 5 10! %8720 1195 mg 1200 1154
10 | Vial 488g 484 ¢ 485 4.82 4.92
0 6.06 0 5.99 0 598 0 594 0 6.09
1 6.05 0.01 1 599 0 1 598 0 1 59 0 I 609 0O
2 6.04 0.02 2 599 0 239 0 2 594 0 2609 0
3 6.04 0.02 3 599 0 3 558 002 |3 5% 0 3 609 0
15 4602004 | 4 598 001 | 4 595 003 | 4 594 0 4 608 01 |
5 5.980.08 3 598 0.01 5 581 9.07 | 5 5% 0 5 607 .02
6 5.88 0.18 6 558 001 | 6 5.87 0.11 | 6 554 0 6 607 .02
7 5.82 0.24 7 597 002 | 7 586 012 | 7 594 0 7 6.07 .02
g 5.29 0.27 8 595 004 [ 8 585 0.153 | 8 594 0 8 6.06 .03
20 g 9 595 004 | 9 5684 0.14 | 9 594 C 9 606 .03
10 578 028 (!0 594 0.05 |10 584 C.14 |10 594 0O 10 6.06 .03
14 588 0.11
15 587 012 [16 583 0.16 |15 594 © 1S 606 0.04
20 5.76 0.30 |20 5.83 0.16 |20 5.81 0.15 {20 3554 0O 20 6.03 0.05
25
1997sw = 1897 stabilized + E3C
Aldrich = 2Aldrich + H20
U4awW = 1997 destabilized Fraction 4, A = 18t water
39 U4ALS = Ethylenebis(oxyethylenenizrilc)tetraacetic
99.4 mg / 10 mL H,0 40991-0230
U4a22 = 1,4,8,1l1-Tetraazacyclotetradecane-5,7-dione
102 mg / 10 mL 33,316-6
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1) s PCT/ EP02/ 10797 1997SWL997S281997S2919975141997S231997S4 2 nL Fe
mgl. 76 ngl, 84 ngl. 921.972. 00 5000 ppm Fe 100 ni water100.5 ngl00 ngl

Vial 4 sa3odR

36.04 .025.96 .02B6.05 .01B6. 0603 6. B406. 06. 01 46.04 .025.95 .03B6. 03

gk
Pr New28234 Stabilizer 1 M. HA12251220 ORGP Ephidel 12301222

7

4.854.914.85 Time 06.065. 986. 066. 060 6. 1406.07 mn 16. 06
05. 986. 066. 0601 6. 1406. 06. 01 26.05 .015.97 .016.05 .016.07-.012 6.1406. 06. 01

. 036. 06046, £406,06001r&ac10Q oB6FeBIStNAVRG=08 . 06VB6. 0605 6. 1406. 06. 01
65.91 .155.83 . 15VB5. 96 . 10VB6. 04. 026 6. 1406. 06. 01 75.81 .255.79 . 19B5. 94

.12VB6.04. 027 6.1406. 06 01 8575 315 77 .21B5 12 1 -03-038-6 ’I/I96_06 01
95. 25 .315.76 . 225| B67SVi66. PBITRY 6. 1405585, 01| 1085 Hs | Bi52hg | 58400 9610
6. 1406. 065 FLGB- 7 Bl.6 1950 h e 86 .|4044p. 93. 13385 6. 1406. 06. O2.@05. 72
. 345. 75 | 25t p 1:321125 9.1F20 6 1406. 06. 01 13=§ 82.24 Wt |0ss0{34 g0.23g0.21
g145.78. 2 0SSy St 00 29=0=0] 975\ 1997 gy gbi 11T Ed + 100 rnlL
H2O 1997% mLY@‘?f? @P} 4{26 100 ni %o‘ihgstyrene sul fgnoni ¢ |4
aci d-cormgg&ﬁgg 50di umsal 102.5 ng/ 10 nL 30 799752p9 1997 Btabilized +
100 nmL Paolyacrivliciacid -soddum-salt /lor’;,/ 304—8 r'ﬁJIAC f— - 3&9975 T .E:JS
Stabi | i zedmEBA0 M 125 5- di r H20%e- 1. ArH enedixet i Rl 107 } m_
19975 Fvi97 Stabits zed +/400 nl CORA7105 ng/|3@Sir.| |4R0 35 ‘EL@9754* =
1997 a "reLc +IOR T FEYCREXONTTO 8 g7 10 | @l F20 [ol 614 Toel €67 no Wi | oss
clittlel|of™no deco itiohsdg = Bubblegg 40 V|zo¥i@orDuss 45 02| RodVAR 2006 WO
03/ 03133C c Evol -t on-5 ’I'{'\ 15
2 605 01 |597 01 6.05 .01 607 -01 [ 2 614 0 }6.06 .01
3 604 02 596 02 B |605 01 B 1606 0 3 6.4 0 16.06 .01
4 6.04 .02 (595 03 B [603 .03 6.06 0 4 614 0 ]6.06 .01
15 5 6.00 .06 589 .09 VB [600 06 VB |6.06 O 5 6.14 0 |6.06 .0l o
6 591 .15 583 .15 VB |596 .10 VB [6.04 .02 6 6.14 0 [6.06 .01
7 S8l 25 |579 .19 B |594 .12 VB |6.04 02 {7 614 0 [6.06 .0
8 575 31 |577 21 B {512 .14 B {603 .03 {8 614 0 (606 0!
9 525 31 {576 .22 590 .16 601 .05 |9 614 0 |6.06 .01
20 10 575 31 5.89 .17 6.00 .06 10 6.14 0 16.06 .01
L5 573 33 (575 .23 586 .20 11 [5.93 .13 {15 6.14 0 |6.06 .01
20 572 34 1575 23 585 21 12 |5.89 .17 (20 6.14 0 |6.06 .0i
13 }5.82 24
wt loss 034 023g 0.21g 14 [578 .29 wt loss wt loss
15 |577 20 =0 =0.01
2%
1997SW = 1997 Stabilized + 100 aL H0
997828 = 1997 Stabilized + 100 mL Polystyrene
sulfononic acid-comaleicacid sodiumsalt 102.5 mg/10 mL
1p 1997829 = 1997 Stabilized + 100 mb Polyacrylic
acid sodium sait 40% 304.8 mg/10 mL
7997824 = 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 H,O
35 1997S4* = 1997 Stabilized + 100 mL FLUCREXON 101.3 mg/10 =1 H0

40
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20 PCTI EP02/ 10797 U4AlI TUAA21UAA19U4A231997S23 2 mL Fe(l11)1. 86
ngl. 90L901. 251. 80 5000 ppm Fel3 100 nli H20100.9 nglO01l1. 3100.611.8 231
9.9 nmgH20 New St abi li zer

orl7211

NS 3 0ieieP

LTI

1 nL HAL191 nylp&fike@ilibi®01224

Vi al 4. 964. 934. 854.844.85 0 6.080 6.100 6.010 6.010 6.05 1 6.07 0.011 6.1001

6.0101 6.0101 6.050 2 6.08 02 6.1002 6.0102 6.0102 6.050 3 6.06 0.023
6. 090. 013 6.0103 6.0103 6.050 4 6.04 @. 044 6.080.024 6.0104 6.0104 6.050 5
6. 02 0. 06346 @5Q:005:6. 0105 6.0105 6.050 6 6.00 0.086 6.010.096 6.0106
6. 0106 6.050 7 5,99 0.097 5.980.127 6.0107 6.0107 6.050 8 5.97 0.118
5.970. 138 6. 0108 6 0108 6 050 9. 5,96-0.-129 5 960.149-6-0100 ﬁ__@&g_g_@__ggo 10
5.05 0.1370 5.950. 13U8AE. 01010 WABL010 6]980°15 5. 9W+4231415 5 !%AB1615
6. 01015 6./9ETFTE0 Jig@mg T520 10930. 172018 0102020165 050 = Ynsoabi | i zef
1997, 4l 5@95&;:931 t, 174 N,N dicafbocyneth _vl- 99 ng/10 nL H, O
di aza- 28- ¢t Syto Ex 06~ 2 T[pp@ ML H2O 3 53 114 23
Di et hyl enel“?tl nePerlgl_OPaa%et | c,gg%d 28, 55 g 101. 4 | 5@ HPonl WMT% B,&C0OTA
105 ng/ 10 5%@ hO 45 2 2 IMAR 2006 WD 03/ 031330 PCT/EP0O2/{1079 10
1997 SWM AW AZBTNK2 54 A2 44 A 13 4ATL—2 .§~(: H—F %41 89 7
11, 971. 991198 F401. 88!%860 pprhlE 3 100 o100, 417
ng99. 89‘|._90 710195. 5991198 9 mu Hor 26251114 New St ahillizer
Vial 4.96 4.93 4.85 4.84 4.85
0 6.08 0 6.10 0 6.01 0 6.01 0 6.05
1 6.07 0.01 [ 610 0 1 601 0 1 601 0 1 605 0
2 6.08 0 2 6.10 0 2 600 0 2 601 0 2 605 0
15 3606002 |3 609 001 {3 601 0 3 601 0 3 605 0
4 604 004 |4 608 002 {4 60! 0 4 601 0 4 605 0 - -
5602006 |5 605 005 |5 6010 5 601 0 5 605 0
6 6.00 0.08 6 601 D09 |6 601 O 6 601 0 6 6.05 0
72599009 |7 598 012 |7 601 0 7 601 O 7 605 0
8 5.97 0.11 8 597 013 |8 60l 0 8 601 0 § 605 0
20 9596012 19 596 014 |9 601 0 9 601 © 9 6.05 0
10 595 0.13 |10 595 0.15 |10 6.0l © 10 601 0 10 6.05 0O
15 594 0.14 |15 594 016 |15 6.01 0 15 601 0 15
20 5.93 0.15 |20 593 0.17 |20 601 © 20 20 6.05 0
U4A17 U = unstabilized 1997, 4tk Fraction,
A 1st, 17 N,N’ dicarbocymethyl-
diaza-28-¢crown-6 99 mg/10 mL EA0
U4r21 = Krypto Fix 222 106.4 mg/10 mL Ha0
30 U4a19 = Diethylenetriamineperntaacetic
acid 28,555-0 101.4 mg/10 mL
J4a23 = CDTA 105 mg/10 mi Hz0
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1mHA1221 ngl119511881203G een/ 1207 Yel |l owAnber Vial 4.8
. 844, 84 ‘
14. 954. 954. 874. 844. 93 06. 045. 996. 116. 076. 026. 00 06. 07 1016. 041 6. 11 27 MAR 2006
081872 Q%o(bgmggspa 07 5.99 0 26.045.99 06.12 -.016. 076. 02p06/xPO2/A6907 36. 03
66 .11°06.076.02 06.00 06.06 .01 5.98 .01 02 402 5.97 .026.11 06, 076.02
.00 06.06 .01 6. 1 5. 5.93 .066.11 06.076.02 06.00 06.05 .02 5.97 .02
1565.87 .175.91 .086.11 06.06 .016.02005.99 .016.05 .021 75.80 .245.89

.106. 11 0-6—06—B46TR=O6— GO ~OT6 3 '
016,02 0b. 00 06 nal SR dUeaWge (U2t ] fURE ?Jgﬁ%‘g Ud 1110685 |
276,12 - | DAL EGUB . pBS%. 86 |1836. 11] 198, 05 |35, 02 [08°00 0801 T8 >
. .86 |1836. . 700 001 .06"% 15. {5.83
.18?61(1)403536@91;’%53;@05. 99 . 015.98 .09 5175 .29 120205 75 _20i5[83 164 12
68p13998_. 10{8997SW[ 1997 st[b5I i ze[Pvat er S8 U 1
dest abi Ig gd + vatef 126 X997 Z 7 [a6d + tn~.etti’|B a':~pHt=~Y-' dihe N I\Qa'7
N*' N NNéw Seglikaraget i ¢ adi d 105.56 ng/ 10 |nl
1 mL HA 1221 mg 1195 1188 1203 Green/ £207
Yellow Amber
Vial 434 4 .84 495 4.95 4.87 4.84 4.93
10 0 6.04 5.99 6.11 6.07 6.02 6.00 0 6.07
l 6.04 599 0 611 0 6.07 602 0 6.00 0 6.07
2 6.04 599 O 6.12 =01 |6.07 602 0 6.00 0 6.07
3 6.03 .0t 598 01 |s611 O 6.07 602 0 6.00 0 6.06 .01
4 6.02 .02 597 02 |611 O 6.07 602 0 6.00 0 6.06 .01
5 597 02 (593 .06 {611 O 6.07 6.02 O 6.00 0 6.05 .02
15 6 587 .17 (591 .08 [611 O 6.06 .01 |602 0 599 01 }6.05 .02
7 580 24 |[589 .10 |611 O 606 01 |602 O .00 01 |604 03 -~ -
8 578 26 |[5.87 .12 |&ll O 606 01 1602 0 6.00 0 6.03 .04
9 577 27 5386 .13 {612 -01 |6.05 02 {602 O 6.00 0 6.02 .05
10 5.76 .28 586 .13 |611 O 6.05 02 |6.02 0 6.00 0 6.0i .06
20 15 5.75 .29 583 .16 |611 O 6.04 .03 |6.02 O 599 01 |598 .09
20 $75 20 |5.83 .16 |6.12 =01 |6.0¢ .03 |6.02 0 599 .01 |5.97 .10

19978W 1997 stabilized water

U4AW 1697 destabilized + water
25 U4RZo™ t597 destabilized + triethylenatetraanmine,
N,N,N',N°" N N nexaacetic acid 105.6 mg/10 mL
U4n2s 1597 destabilized + inositole hexa-

phosphoric acid 40-50% 187 mg/l0 mL
U4naz4* 4,8 dihydroxyguincline—Z—Harboxylic

30 acidé 99 .6 mg/1C L
U4all* 4,7 dihydroxy-l,lO-phenanthroline 51.3 mg/1l0 mL
Urdid 2,5 dihydroxy-1,4-benzenediacetic

acid 107.4 mg/1lC ml
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U4A25 1997 destabilized + izositole hexa phosphoric acid 40-50% 186&%&) dﬁk
U4A24* 4,8 di hydroxygui ncline-2-carboxylic 30 acid 99.6 ng/ 10 nL i
di hydr oxwoglgsk@rghenant hroline 51.3 ng/ 10 nL UA414 2,5  pcr/EPI2/10797

di hydr oxy-1, 4- ber zenedi acetic acid 107.4 ng/ 10 nL 35 40 45 2 2 MAR 2006 WO
03/ 031330 PCT/ EP02/ 10797 11 General Titration Procedure Determ nation of
remai ni ng NH2OH after gas evolution Tédt: General Procedure: First wash
contents oferddrall Tpkastien Feakeduneth 2 nL 5 conc HO + 5 nL E20, transfer
HC1 + washings to 200 ml Volunetric Flask. After conpletion of the gas
evol ution xperlrrent transf er. f nL Vi al 200 ni Vol unetric
sk, AdD SRR 08 SG P ROMTEE 63567 (125 2 LeEaRE s Rro 51 |CARETINgS
to 200 nL NAGRIuFet r FErst érgqén BPREEREBIP T & (VB URRAS Tk deafer walh e and
titrate 510 HE10+25 ML NBOH. tFansigadi€l2? wak]mrtgaat |t@n2D0rm1-lAfc;lumetrwc

Wd:no_x)" i‘gﬁ‘lﬁklgﬂlfterlcém e—tlzén;rgbfetl%e Qé?&%@w fﬁménﬁ(t X d +H'§‘00
or X e

M HO + 2 %IQ—‘ 0585h ]rpfﬁ)lﬁ& 2pb AT ks 7&5??%‘ 139857 apiidfset 16%
HA 17 ¢ 20‘613 1 weshgelnh {20 mdsHppy duensiex @(l]i(JGSthRII—F%rm?O 7L NRdUs$. d39
\ 1000 nl Metkig Aiask3 DA 2W\HB 25 YSODEEDS Takentld 199 21Stmbt| auz@ck Hrbde nl
Pol yst yt@neisid ftonat g-g4emml ei ¢ acid, sodiumsalt + 2 nkréfeage 3600 ppm

HC 5. 694 NH3CH. £ 188: 4 484 My K- L2y Taufiard HA 1mL=2 1.1g
2 200 mL
 omote 1 2e x100=%HA ormLx 15
1000 mL 11g mole 10 mL
15
1997SW = 1 mL 1997 Stabilized + 100 ml HyQ + 2 mL Fe*3 (5000 ppm) -
HCI 6.761
> 1.095 mLx 15 = 16% HA
20 NH3OH 7.856 ~
1.283mL  mL x .25 mole l 17¢g 200
wg = -
NH; 8.139 \ 1000 oo, X 11 X o X o x[00=%NHyor7.7
2.2% NH;
g 1997828 = Inl 1997 Stabilized + 100 mL Polystyrenesulfonate—co—maleic acid, sodium salt +

2 mL (Fe™ 5000 ppm)

%
HCI 5694

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

30 wNH, 7.535 0.347 x 7.7 = 2.7% NH;

as
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30 NH4 7.5.35 0.347x7.7=2. 79%H3 35 40 45 2 2 MAR 2006 WO 03/031330 AR 2006
PCT/ EPO2/ 10797 12 1997S29 = 1 nmL 1997 stabilized + 100 m of 10000 %)Z)M

pol yacrﬂgﬁgﬁﬁeghzsodl umsalt 40%304.8 ng/10 nL + 2 i of,cﬁgf.ézl,llo),gﬁooo ppm
5 . HCl 121.193 mL x 13 = 17.9% HA NH3OH 5.629 ml ~_3_2 0.563

X 27 = 4.3% NH3 NH4 6.192 nmi/ 19978]1? = 1 nL 1997 stabilized * 100 nL of
2,5 dlhydroxy i, 4- benzenedlacetlc ai c 10 107.4 ng/ 10 m., + 2 nL of

|:e(T| ) 50 8 01 JﬁN‘é%%‘ T 8?{@0@—5 Db yhertlac DU AL5=12. 2%44A
o szmtr SR Sl A LA 0 R or o 105

my' 10 nm, 2 niL o
15=55. 29%4A NO NH3 199784 =1 n 1997 stabilized + 100 nL of Fl uorexon

(11, 985- 7 K&t # M3dmleh2- m. + 2 nL of Fe(lE) 5000 ppm HCL
3.565 \ 5=3,5%1 n1_x I3‘53%33/ifn% %?%46 30 HA = hydroxyl am ne Note

1997523 + NGO SN Sedsbi tt) e or nposi tion 35 40 45 2 2 MAR 2006 WO
03/ 031330 13 Gas Evglit cS’r? %%6"15%%‘%

1997514 = 1 mL 1997 stabilized + 100 mL of 2.5 dihydroxy-1,4-benzenediacetic aicd
10 107.4 mg/10 mL, + 2 mL of Fe(II) 5000 ppm

] 7.022 A
He > ‘0813 mL x 15=122%HA

NH;OH 7.833 .
> 0327 mLx 7.7 = 2.52% NH;

15 NH, L1162
1567523 = | mL 1997 stabilized + 100 mL of CDTA 105 mg/10 mL, 2 mL of Fe(TI) 5000 ppm

HCl 3.541
20

NH;OH 7.224

3.683 mLx 15=552%HA

\/ N/

NO NH3
NH4

199784 = 1 mL 1997 stabilized = 100 mL of Fluorexon {11,985-7 Cam Aldnch
25 101.3 mg/10 mL + 2 mL of Fe(IIl} 5000 ppm

565
HCL 336 > =358 mLx 13=53.7%HA

NH;0H 7.146

30 HA =hydroxylamine Note 1997823 + 19974 showed little or no decomposition
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PCT/ EPO2/ 10797 1997S321997531 2 nlL Fe(I11) 500 ppml. 97 ngl. 93 ng 10Q NMARHZD
or New Stabilizer101 ngl01.3 ng 1 nL of 19975 11218 ngl222 ny Vial enpty4.93
g4. 89 OuQ dfA3:15009 11 6.09 2 6.102 6.09 B 3 6.08 B3 6. 08péT1EPOBEAYE. O6VB 5
6.05 VB5 6.03 VB 6 6.02 VB6 5.93 7 6.00 VB7 5.83 VB 8 5.988 5.77 VS 9 5.979
5.75 10 5.9510 5.74 15 5.9115 5.73 2 .8920 5.72 wt loss 0.21 gwt |oss 0.37
1997S32 = 1 nL 1997S1997S31 =1 nL 1 S 113 ng/ 10 nL 1, 2bis(2 am no
phenoxy) éekaBedbO-in of Trans-Aconitric acid NNN,N,N tetracetic aci d105
ng/ 10 mL HCL 6.810 1. 159rer 15= 17,4% HA NH3OH 7.969 j 0.602 mL x 7.7 = 4. 7%
NH3 NH4 3‘—5#—8'9"—5"‘:‘ Bubbtes 19\é 3 Vi gor o ?99-? 4U HCE—77336 NHA3TH 3. 116

NH4 8. 466 ﬂﬁﬁ = 12. 6% \I ﬁ 9 x 7.7 2 % NH3 45 2 2 MAR 2006 \WO
031031330 | 12 s TR Lo e b {88 on 5 4
5 | 100 mL HgO or New Stabilizer | 101 mg 101.3 mg
I mLof 19975 X 1218 mg 1222 mg
Vial empty 493 ¢g 4.89
0 6.10 0 6.09
1 | 6.0%9
10 2 6.10 2 6.093B
3 6.08 B 3 6.08
4 6.08B 4 6.06 VB
5 605VB |5 6.03 VB
6 6.02VB |6 5.93
7 600VB |7 5.83 VB
3 8 5.98 g 577 VB .
9 5.97 5 5.75
10 595 10 5.74
15 5.91 15 3.73
20 5.89 20 5.72
20 wtloss 021 g wt loss .37
1997532 = | mL 19978 1997831 = 1 mL 19975 _
113 mg/10 mL 1,2bis(2 amino phenoxy) ethane 100 ml of Trans—Acomtric acid
N.N,N' N tetracetic acid 105 mg/10 mL
“ HCL  7.336
2
HCL o810 > 1.159mLx 15=174% HA > 0.84 x 15=12.6% HA
NH:OH 7.969 ~ NH10H 8.176 ~ o
0.602mLx7.7=47% NH:I, ~ 029x7.7=22% 3
N 8577 7 NH, 83466
30

B = Bubbles
V = Vigorous
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i 5 20 25 PCT/ EP02/ 10797 Sanpl €19975341997S35HA = Hydr oxyl ami ne 2 m&&%g@ﬁ
5000 ppni. 98 ngl.98 ny 100 nlL New Stabilizer101 ngl02.5 ng 1 nL 199

ngll225 \gggg)ﬂgbé@npt y4.90 g4.82 g TineTipe MnMn O 6. 120pf1RPozho%e7121 6. 05

2 6.112 10 B3 6.05 4 6.094 6.05 5 6.04 VB5 6. 05Note 1997S35 6 5.926
6.05 7 5.84 VB7 6.05little or NO wt Iggs 8 5.828 6.04 Bin little or NOHA 9
5.819 6.04 10 5.8010 6.05deconposition 15 5.7915 6.04 20 5.7920 6.03 w | o0ss
0.33 gwt |@as Byodgtgon tTHUGEESPEM. 1997S 100 nml 34 =

1, 1' - Et hyl enebi s(5--0x0-3-100 nL 109 ng pyrrolidine carboxylic acid Cat# 32,

756- S2, 3 digtydr oxXyenzoi SHATIC 6. 930 HCC S5TH4Z -
251, 153mLASEIS g0y A j 2l SaA x 1540 R 30 ook B85 R be 0. 322
nL x 7.7 =2:LFPRINI80 sprp| DI x 7. 7=1| B3 N-H4 8. 305 NHy 8.331 B|=
Bubbl es 3 3500/mENyY: g@bimies| A0 mgl | ght Cbloes mgNot e spl ash |of Vial contents on
H H £ [ Al—g\nn fa¥o) nnn@nnga =\ - p . . d
addi tion i sores WO OS54350 5G| 2 ration 5 10 15
Vial empty 490 ¢ 482 ¢g
Time . Time
Min Min
10 0 6.12 0 6.05
1 6.12 i 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 1997535
6 5.92 6 6.05 _ .
7 584 VB |7 6.03 little or NO wt loss
8 5.82 § 6.04B in little or NO HA
9 5.81 9 6.04
10 5.80 i0 6.05 decomposition
20 15 5.79 15 6.04
20 5.79 20 6.03
wtloss 0.33¢g wtloss 0.02g
[ mL 19978 I mL 19978
100 mL 34 = [,1"=Ethylenebis(5-oxo-3~ 100 mL 109 mg
25 |pymolidine carboxylic acid Cat# 32, 756-5 12,3 dihydroxybenzoic acid
Alnch
HCL 5042
HEL 6930 | ls3 b x 15 = 15.8% HA > 3306 mL x 15 = 49.6% HA
/
30 NH,0H 7.983 NH;0OH 8.348 ~
> 0322mLx 7.7 = 2.47% NH; "> 0203 mLx 7.7 = 1.56% NH;
NH;  8.305 NHy 8.331
B = Bubbles slight Color, Ncte splash
35 v = vigorous of Vial contents on addition of HCI

40
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20 25 2 2 MAR 2006 PCTI EPO2/ 10797 sanple1997833199781919978361997§é%}®@{ﬁ@§
5000 ppm Fe 2.17 ng2.43 ng2.09 ng2.11 ngl.98 ng 2 nL 100 ni 101.8 )
ngl00. 8 wodD31gd00 ng New Stabilizer Z 1 nlL 1997S 11225 RGWERRAATIYgLl 1220
ngl220 ngl220 ng Vial enpty4.93 g4.88 g4.88 g4.82 g4.85 g Tinme M nutes 06. 13
g6. 09 g6. 10 g5.95 g6.07 g 16. 139g6. 1096.109g5. 95g6. 07g 6. 13g6. 10g6. 10 g5. 95
g6.07 g 36.12 g B6.10 g6.10 g5.94 (g6. 0? 46. 10 g6.10 g6.10 g5.92 g VvB6,07 ¢
56. 03 VBGEEOﬁtRiWEJO§5+8@#%Fﬁﬂ&9n07g 65. 93gVvB6. 10g6. 10 g5.83 g VB6.07 ¢

75. 889VBG 1096 1095 789VBG 07g 85.86g6.10 g6.10 g5, 75 g6.07g 95. 85¢g6. 10

: K D1 3655E0 05
gg ég 852(7)§ar ) %g[ 1893 i 8 gj’ ) 70g % 751%? \;\ﬂsl@%%(g lw gl oss Oggl (7);5
0 gloss 0.R5—gless 199783353199 S—+F1-—066—+H—;
2,2 - (EtﬁyF@ o o)i; cetic adid 36°T§3iny POBEM., 22 P 5000°p Bk Ke
HC1 4. 936 QH 6. 115-35™8  179n X1R 17 79%4A 03' 6m ¥ 77=2500H NH4 6 441 Mot e
1997519, 10097886 + 1997525 show&d little or now lpss in liftle or no
deconposi t jNer 4Biliss =2 | WIKR 2006 101.6 mg 100.8 mg 101 mg 100 mg
1mL 19978 £ }1225mg L [224mg |¥  1220mg 1220 mg 1220 mg
10 Vial empty 493 ¢ 488 ¢g 488 ¢ 482¢ 485¢
Time Minutes
0 613 g 6.09 g 6.10 g 595¢g 607¢g
! 6.13 ¢ 610 g 6.10 g 595¢g 6.07 g
2 6.13 g 6.iCg 58.10g 595 g 6.07g
15 3 6.12gB 6.10 g 510 g 594 g 6.07¢g
4 6.10 g 6.10¢ 8.10¢g 592g VB 6.07g -
5 6.03gVB 6.10g 610 g 58%gVB 6.07g
6 593g VB 6.10 g 5.10¢g 583 g VB 6.07 g
20 7 588g VB 6.10g 5.10 g 578g VB 607 g
g 586 g 6.10g 6.10¢g 575¢ 6.07g
% 585g 6.10g 6.10g 573 g 6.07 g
10 585¢ 6.10¢g 6.10 g 5.73g 6.07 g
15 5848 6.09¢g 8.10¢g 57l g 607¢g
23 2 5842 €.10 3 510 g 570 g 5078
wi wt wi wi wi
loos 0.29g loss Og loss Og loss 0.25¢g loss Og

1697833 = 1 mbL 19975 + 100 mL 2,2'-{=thylenedithic)diacetic acid

30 103 mg / 10 L, 2 mL of 5000 ppm Fe

HCl 4936 <
" > 1179 mLx 15=17.7% HA
NH30H 6.115
35 - > 0326 mLx 7.7=2.5% NH;
NH,4 6.441 :

Note 1997319, 1597536 + 1997526 showed little or no wt loss in

. littlie or nc cdecomposition
¢
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WO 03/ 031330 PCT/ EP02/ 10797 16 Gas Evolution + Titration 1997519 = | 2:6%8 2008
1997 Stabilized, 100 mL of Diethylene triamne pentaacetic acid (28, %
cat# AI q,%_a, %901 4 mg / 10 rnL, 2 nL of 5000 ppm Fe 5 HChcHxPOR7984 nL X
15 = = hydroxyl am ne NH3OH 8.534 Note Little or no Deconposition
of 19975 NH4 None 10 1997S36 =1 nL 1997 Stabilized, 100 nL of
N, N - Bi s(2-carboxyethyl)-N, N ethyl enétfi glycine tri hydrate (Al drich
28, 584-6) &S RNl ibE+3. G3dzation 15 = 54, 5% HA / NH3OH 8.403 Note Little or
no Deconposition of 1997S NH4 None 1997540 = 1 nmL 1997 stabilized, 100 niL.
1,2,3,4 Butanetetracarboxylic acid 105.9 ng / 10 nL, 202 nL of 5000 ppm Fe
HCl 6.367 159258 %! b 12971828 %edA0MNH3 @i 20 tRmB8®4x 7. 7=3%N\Hy} N144 8.014 25
1997S26 = Iperracetif 8ctd @B ARG karedldndQ00hd mTf | tehh 2 Irdnaft5ed0mamiFme N, N, N, N,
hexaacet Bc acid HC1 4.928 +=3.633 nlLx 15=54. 5%1A 30NH3OH 8. 561 no NH3 Little
or no Decorpgsi tjiggn of 1997S NH4 35 40 45 2 2 MAR 2006 WO 03/031330 17 Gas
Evolution + Titrati orDS 1073451201 5265 RETHAPGZdrd-QV Srfine
NH30H 8.534 \ Note Little or no Decomposition of 19978

NH4 None -

10

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

HCI 4.769

15+ TS 3.634mLx15=545%HA
NH;OH §.403 Note Little or no Decomposition of 19978 S
+ ™~
NHy Neme -

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

20 2 mL of 5000 ppm Fe
HCl  6.367
> 1293x15=188% HA
NH;0H 7.620
> 0.394 x 7.7 = 3% NHy*
NH, 8.014

25
1997526 = | mL 1997 Stabilized, 100 mL Triethylenetetramine N,N,N N, hexaacetic acid

1
HCl 4928 ~
30 o -~
NH;0H §.561
+
NH,4 no NH; Little or no Decomposition of 19978

=3.633mL x 15=54.5% HA

35
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sanpl e1997S91997S1319975161997S221997S2419975111997S25 5000 ppm Fe I TR 2%]5
ng2. 071. 702. 021.891. 762 2 nL New Stabilizer 1101.4 ngG een 101. 2100(% eeni s
Redi sh 920 890518d0101. 9 Col 0r99. 7 Col or93. 4 1997S H Base 1FPTICERGR®YE
12201222Yel | ow 12151224 55% HA 1 nli1221 Col or1218 Vi al

Enpt y4. 864. 904. 834. 894. 854. 954. 83 Ti %( M n.) 06.056.126.076.106. 046. 116. 07
16. 056. 126. 076. 106. 046. 116. 07 26. 056.126. 076. 096. 046. 116. 07

36. 056. 1263337 &vO8uBEo046. TLIE 337086, 056. 126. 076. 086. 046. 116. 08

56. 056. 126. 076. 076. 046. 116. 07 66. 056. 126. 076. 076. 046. 116. 07

S o N N T N Ve S 1T e P T N A B
156. 056. 1260026m046./046. 115./198 206. 0656. 1" 6. 076. 946. 046. 1Q¢J.. SS w
| 0ss000.962pilg0. 010.|122gesanpPe 30 5600 pphat=1997633 2 rnll 'FE 2. 002 New
StabilizenNd08:aBilized 9975 35 (1B 1ze& Vial 4{87 40 |0 6Gfdénish]l 6. @6dish?] 6. 06 | 3
6.06 4 6.0 mL T 101.4 mg | 101.9 Color |101.2 100 99.7 Color | 984 99
19975 H-Base Rose Yellow
55%HA ImL [Z1220mg |1221 Color {1220 1222 1218 1215 1224
10 | Vial Empty 4.86 4.90 483 4.86 4.85 4.95 4.83
Time {Min.)
0 6.05 6.12 6.07 6.10 6.04 6.11 6.07
[ 6.05 6.12 6.07 6.10 6.04 6.11 6.07
2 6.05 6.12 6.07 6.05 6.04 6.1 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 6.1 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
13 6.05 6.12 6.07 6.04 6.04 6.11 5.98
25 2 5.05 6.12 6.07 5.04 5.04 5.0 5.95
wt loss 0 0 0 O6mg |0 .01 0.12¢g
sample 1597513 0 6.06
30 5000 prom 1 6.06
2 mL Fe 2.00 2 6.06
New 3 6.06
Stabilicer 100.3 4 £.05
1857S 5 6.05
35 H3 1220 65 5.92
7 5.82
vial 4.87 g 5.80
9 5.79
10 5.79
40 15 5.79
20 5.7%
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56.05 6592 75.82 85.80 95.79 10 5.79 15 5.79 20 5.79 45 g 34%@5
2006 WO 03/ 031330 PCT/ EP02/ 10797 18 1997S9 = 1 nlL 1997 Stabilized HB g

HA, 100 W 090313364, 8. 11 Tetraazacycl ot etradecane- 1,4, 8, 1l1ptetpemtec acid
(Aldrich 40,040-8) 100.9 ng / 10 nmL H20, 2 nlL of 5000 ppm Fe(lIl) HC 4.436
m. 1997S 13 =1 nL 1997 Stabilized HB 55% HA, 100 nL of 4,5

Di hydr oxy- 1, 3- benzene disul fonic Aci#8 disodiunmsalt (Al drich 17, 255-3)

106.3 nmg/1 0 L H20, 2 ni 5000 ppm Fe(] | + OH 7.916 8. 020 nL 10 HC
6.391 nL NA¥IBIT 1BLOBY Jubiliee fd%g” ; E @Eéfé%mll\{:'ﬁé‘?%”fé‘géﬁ? S5 549 HA
19975 16 = | ni hfo%‘ff?gff‘{ﬁ B SQ b reEB0 ML of Ethyl ene

bi s(oxyet hyl enenitt18F0)-"tetraacetic acie @0991-0250) 99.4 mg/10 ng H20, 2
mL of 5000HPPM Fefdml) HO 4.437 LNE: -13 NH4 None 3.496 x 15 =

5. 4% 109750D £ 1INl 1007 Siabi | PoEHTREALE: 504 , 100 niL of

1, 4.8, 11-t Wtr@GaZ a8ty dl03emEiadecane- 2 5 5.7-dione (33.316-6 cain) 102 nel 10
rnL. 2 nL off 5000 po Fe HO 4.781 2.773x15=41.5%1A NH3OH 7.554 30 35 40
N144 7, 966NIQI:; 41%03( .7 = 3.2% NH4 45 WO 03/031330

1997513 = | mL 1997 Stabilized HB 55% HA, 100 mL of 4,5 Dihydroxy-1,3-benzene disulfonic
10  acid, disodiumsalt (Aldrich 17,255-3) 106.3 mg/10 mL Hy0, 2 mL 5000 ppm Fe(III)

HCl 6391 mL ~_

NI-LOH lG.DOQmL/ =36l8mLx15 54%HA

1997516 = | mL 1997 Stabilized HB 55% HA, 100 mL of Ethylene bis(oxyethylenenitriolo}- =
tetraacetic acie {40991-0250)
99.4 mg/10 mg H70, 2 mL of 5000 ppm Fe(IlI)

1HC! 4437
20 TS 3496x 15=524%
NH,0H 7.933
+
NH;4 Norne
1997822 = 1 mL 1997 Stabilized HBase 55% Ha, 100 mL of 1,4.8,11-tetraazacycloetradecane—
2% 5.7—dione (33.316-6 cai#) 102 mg/10 mL, 2 mL of 5000 ppm Fe
HCI 4781
+ TS 27mxI5=416%HA
NH3OH 7.554
TS 0412x7.7=32%NHy

30 NHs 7966
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19 2 2 MAR 2006 PCT/EPO2/ 10797 1997S24 =1 m, 1997 Stabilized HBasQﬁlﬁigol
HA, 100 nL of 4, 8-D hydroxy quinoline-2- carboxylic acid 99.6 ng/ 10 , Wﬁ
of 5000 womske1BC! 4.176 nL 5 + =3.611x15=54. 29%1A NH3OH PFCTEPom079097S11 =
1 nL 1997 Stabilized HBase 55% HA, 100 nL of 4,7 di hydroxy 1, 10
phenanthroline 51.3 ng/10 nL, 2 mL 0§¢5000 ppn Fe(lll) 10 HCL 5.080 N2130H
8.469 NH4 8.6::9 3.389 x 15 50.8 HA NH 20H =.149x7. 7=1. I NH3 15 1997S25 =1
m. 1997 St ati7biazedmHBIgTes:4bhYedHRas:150@ HH, 1000fiL biugs Dibgdrotyepapesphori c aci d
(40-50% Sol ' n) 18cArtugylit Bcidh®9,. 6 @g/ i chL . 6imI5O0@OppmFEe HCL 5. 716 NH3OH 7. 593 20
NH4 8. 243 1. 877 x 15 28.2% HA NH/OH 0.652 x 7.7 5.0% NH3 1997S 15 =1 nilL
1997 St abi k Hg@%g 55% HA, 100 nL of 1,4, 10,13-tetroxa-7,16--diaz a-

ne (1 80

cycl ooct deqa “9 Aldriiehy 104, g.rng/ 10 nL H30, 2 nL of 5000 ppm Fe
HCL 6. 98% mNH3eH,. 8. 173 I\#—él[1 %2%946 35 40 1.188nmL.x 15= 17.8%1A 0.35 nL

X 7.7 = 2. 70 NH4 45 2 2 I\/AR 2006 WD 03/031330 20 Gas Evolution + Titration

of new s~i alj-kizef ,p 146 sLBiiZfd FRse3% Ha, 100 mL of 4,7 dinydroxy 1,10 phenanthroline
51.3 mg/10 mL, 2 mL of 5000 ppn Fe(III)

10 HCL 5080 <
/

SN =.149x7.7=1.1 NH;
NH: 869

=3389x15 50.8 HA NE,OH
NH;OH §.469

15 1997825 = | mL 1997 Stabilized HBase 55% HA, 100 mL of Incsitol hexaphosphoric acid
‘ {40-50% Sol'n) 187 mg/10 mL, 2 mL of 5000 ppm Fe

HCL  5.716
1.877x 15 28.2% HA NH,0H

\/

NH3O0H 7.593
: 652x7.7 5.0%NH
20 nu, ga43 - 0852x77 50%NH;

1997815 =1 mL 1997 Stabilized HBase 55% HaA, 100 mL of |,4,10,13tetroxa-7,1 6~diaza-
cyclooctadecane (29,580-9 Aldnch) 104.3 mg/10 mL H-0O, 2 mL of 5000 ppm Fe

HCL 6985
25 - TS 1188 mLx 15=17.8% HA

NH;OH 8.173

N > 035mLx7.7=2.7% NH,

NH, 8523 - T
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35 40 PCT/ EP02/ 10797 sanpl e1997S411997S421997S391997S381997S37 5000
ng2. 09 nyl, 70 ng2 07 ng2.22 ng Fe 2 nL New Stabilizer

11023 ng97.7

TN i

Ny redlq,%a @en100 ng 100 ni 1997S 56% s 1224 ngl221 nedigbdadorght 1238
ngy 12%8 ng yell owl224 ng orange enpty Vial4.85 g4.87 g4.95 g4. 82
g4.88 g Time (Mn.) 06.066.086.176. 058 11 16.066. 086. 176. 056. 11
26. 066. 086. 176. 056. 11 36. 066. 086. 166 g6 11 43 046. 086. 146. 056. 11
56. 036. 0763361 EVO56£190 65, r@836'5’(“}7‘81"086 P6. BPr52888. 075. 996. 056. 11
85. 826. 065. 956. 056 11 95. 786. 065. 946. 056. 11 105. 766. 065. 936. 056. 11
155. 756. 055926 ) - 91 IT W 0. 32 79049026g0nme0 g
Loo75my TR 00O TidorelD TIORED. T Haedie 11 TLI00RRT. 52 |Whats
(+)-Cs-E yvpllnlcarbollyllc acid 10 / 10rr m_of mj FE( | H)
vial + ﬁze{%ﬁmﬁd -4 198aiEnt . | 200 mE g qd’ﬂg’ﬁ 760762?552 m 152 S“m ap8nix 15=
13. 6% HA NN2@BkzFliz3( N 7. 876 0. 346mLx7. 7=2. 66%NH3 1997542 = 1 nl|1997
St abi | i zed 10dBalse 569=HAZ3 b A AT maf N- (200wt whi daldmsdirgeet! i@ ®&id (105 ng/l0
m., 2 nml gfgBYeEs, ppm Fe(TTT)[ HCL 5. 209 + NHBgH 8. 160 Nigd& §.563 2. 9%1 nL x 15
44. 3% HA NHAGHLL, 51224 mg | 1221 mg 1238 mg vellow | 1224 mg orange | 1238 mg
1o |empty Vial 485¢g 487¢ 495¢g 482¢g 438 ¢
Time (Min.)
0 6.06 6.08 6.17 £.05 6.1l
l 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
g 5.78 6.06 5.94 6.05 6.11
10 5.76 6.06 5.93 6.05 6.11
5 5.75 6.05 5.92 6.03 6.11
23 20 5.74 6.04 591 6.05 6.11
wtloss |032¢g 0.04g 0.26¢g 0 mg Og
30
1997541 = | mL 1997 Stabilized HBase 56% HA, 100 L of (+)}-Cis-Epoxytricarbollylic acid
100 mg/10 mL, 2 mL of 5000 ppm FE(IIT)
) vial + 3/4 mL HC! — 200 mL, !0 ml aliquot
HCL 002mh 508 mLx 15 = 13.6% HA
35 -~
NH30H 7.530
- > 0346 mLx 7.7 = 2.66% NH;
NH,  7.876
1697542 = t mL 1997 Stabitized HBase 56% HA, 100 mL of N—{2—-Acetamidaminodiacetic acid
105 me/10 mL, 2 ml of 5000 ppm Fe(IID)
40

45

HCL 5209

NH;OH 8.160
+

NH4 8.563

2951 mL x

15 44.3% HA NH;OH

0.403 mLx 7.7 3.1%NH3




©0.403 nL x 7.7 3.1% NH3 45 2 2 MAR 2006 WD 03/031330 PCT/ EPO2/ 10797

1997539 = 1 nlL 1997S Stabilized 56% HA, 100 ni of Salicylic Acid 7.&#&? 100,
m., 2 niworosRs(isbl) 5000 ppm 5 10 HCL 6. 800 NH3QH 8. 015 Ne#g/ER022i8971. 215 ni
X 15 = 18. 2U%FA 0.443 nL x 7.7 = 3.4 NH3 1997S38 = 1 nmL 1997S Stabilized 56%
HA, 100 nL of Thiosalicylic acid 101,6 ng/ 10 nL, 2 nL of 5000 ppm Fe(lIl)
HC1 4-1777 NH3OH 7.942 15 NH 0 3. 565mx15=5. 3%4A 1997S37 = | nL 1997S

St abi | i zed 6HXHA; m1Q0yRls:0fizdaBTh Hal IR U EQicHio ad ML of 5000 ppm Fe(l11)
HC1 2. 713 3. 677 ks xeAhbmpofiior RATINGEE 6. 390 25 30 35 40 45 2 2 MAR 2006 WO
03/031330 22 New stabilizer screening Gas evolution + titration 5 sanple 2
mL 500 ppmge(!l1f3oonew stabilizer 100 nmb 1997S H base 56% Hydr oxyl am ne Vi al
10 Note: _After wt |o0ss h)ntlemmbi IvirdB.2%tansferred to 200 nmL Vol unetric

Fl ask, 3%4 Wi;0H 8.015

+ ™~
0443 mL x77=34 NH
NH, 8458 ’ 3

1997538 = | mL [997S Stabilized 56% HA, 100 mL of Thicsaheylic acid
101.6 mg/10 mL, 2 mL of 5000 ppm Fe(IID)

10
HCL 4277
- > 3565mLx15=53%HA
NH;0H 7.942
NH: 0
15
1997537 = | mL 19978 Stabilized 56% HA, 100 mL of CDTA .
112 mg/10 mL, 2 mL of 5000 ppm Fe(III)
HCL 2715
+ ™S 3677mLx 15=55%HA

op NH;OH 6.390 -

25
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15 Conc HC1 Aldrich, diluted to volunme, 10 nL aliquot 20 titrated ug%pgA@z@§
NaCOH PCTI EP02110797 19975431997S451007546 1.80 ngl00 ngl. 93 100 npl
ng100.7¥é%a€ qg%ZZQ mgl232 min4.83 g4.91 g4.92 g 06. 066. PIA/AM21679066. 116. 15
26. 066. 1 8. 056. 126. 15 46. 046. 126. 15 56. 026. 126. 15 66. 006. 126. 15

75.986. 126. 15 85. 956. 126. 15 95.936.122 15 105.916. 126. 15 155. 886. 126. 15

205. 866. 126. 15 0.20g0y0y wt loss 25 1 97543 = 1 mL 1997S 56% HA, 100 ni of
2_Car boyetiwpl phasphorex swiegning nl of 5000 ppm Fe(l11) 11 99 ng! 10 nmL HCl
3.660 M. RQ N3O 40914 135140 45 + 1IN-H4 5.526 nl 1.254 nl x 15 = 18.8%

HA 0. 612m Lx7. 7=4. 79%\H3 1997545 = 1 nL 19978 56% HA, 100 nL of
Mercaptonicotinic Acid 97 9 pg/ 10 —2—H [Tavara)

= = ef—50060 ]':Clri ) 21704
: > 190
NFBOH 6. 3]4sBi61 mix 15=54%HA NHA 0 10979AGSE 1 i [H8078 saoalifo 100 di of
cyxtine D6, T/ sEPppHFe(IlD) 1.80 mg 100 mg 1.93
new stabilizer 100 mL 100 mg 100 mg 100.7
19975 H-base 56% Hydroxylamine 1223 mg 1229 mg 1232
Vial min 483 g 491 g 1492 g
0 6.06 g.11 6.15
0 l 6.06 6.14 6.15
Note: Afier wt logs content 2 6.06 6.12 6.15
of vial transferred to 200 mL 3 6.05 6.12 6.15
Voilumetnic Flask, 3—4 mL 4 6.04 6.12 6.15
15 5 6.02 6.12 6.15
Conc HCI Aldrich, diluted 6 6.00 6.12 6.15 -
7 5.98 6.12 6.15
to volume, 10 mL aliquot 8 595 6.12 6.15
0 titrated using 0.25 NaOH 8 593 6.12 6.15
? 10 5.81 6.12 6.15
15 5.88 6.12 6.15
20 3.86 6.12 6.15
wt loss 020¢ Og Og
25

1997543 = 1 mL 19975 56% HA, 100 mL of 2—{Carboyethviphosphornic acid,

2 mL of 5000 ppm Fe(IlI) o
99 mg/10 mL

3.560 mL
30 HCE e 1.254 mL x 15=18.8% HA

NH;OH 4.514 mL
+

0.612 mL x 7.7 =4.7% NHj
NHy 5526 mL

1997545 = 1 mL [997S 56% HA, 106 mL of Mercaptonicotinic Acid

35 97.9 mg/10 mL, 2 mL of 5000 ppm Fe(I1I)
HCI 2.704
NH30H 6.314 36lmLx15=54%HA
+
40 NH, O

1997546 = 1 mL 19978 56% HA, 100 mL of cyxtine 96 mg/10 mL
2 mL of 5000 ppm Fe(11I)

HCl 2767
45 NH;OH 6.232=3.465x 15 52%HA

<+
NHs 6379=0.147x7.7 L1%NH3




2 mL of 5000 ppm Fe(I11) HCl 2.767 NH30H 6232 = 3.465 x 15 52% HA Nl-fl 00
6.379=0. 147x7.7 1. 10H3 2 2 MAR 2006 23 | CLAIM 1. A stabilized 1 MAR
hydr oxyl am ne sol ution conprising a stabilizer 5 selected fromthe group
consisting of (a) 1,4,8,1l-tetraaza cyclotetradecane-1,4,8-11-tetraacetic
acid, (b) 4,8--dihydro- xy(luinoline- %—BCar boxylic acid, (c)

4, 5-di hydroxy-1|, 3-benzene- disul.fonic¢"acid, (d)

4, 7-di hydr oxy- 1, 10- phenant hrol i ne, 10(eM 2-nercaptonicotinic acid (f)

bi s[ N, N- bi s¢cathexy- nethyl)-am nonethyl]fl uorescein, (9)

N, N - bi s(2-carboxy- et:tyl)--N N ethyl enediglycine trihydrate, (h) cystine,
5. (i) 2,3-dihydroxyb ' b (lak £ 81 fgaltiiey | ddnpadstingnd sGhpidageni xt ure
of the foredoing :’)"{'ﬁg{%fq (al F&%lg% ,soqxlpuggggy_sacslngeggf ned hnscd aiynckewheeet n said
stabilizerSis pﬁéé@ﬁ?e‘?rf@g‘i é St L2120 2PDUNt.s1sangh % @45 agEee 005
percent to 0.1 m:éeﬁ?tmﬂ%i“af&*‘]t'&fgﬂé Torar. |55%}g1 of tﬂe_'stﬁl%ie Lzgd.

sol ution. A met h@@umhokim%bzrbmélﬁyﬂ?’cﬂ'yl(ér’hwge SHYEF B v%?di_ch conpri ses
addi ng a st abi | iggh1Eenidacsial utdiort  Rhétkrdrosary. S3-5erpreeirqld el ected from
the group consis ei,ng_ frd@tonicotinic acid (f) bis [N,N-bis (carboxy-

51, 4, 8, 11-t et raaza ﬁo t 1 t Qb1 aRQetibasavich _
4, 8- di hyd?‘%xyquirqg?d'l ' gé-é\?%rg:?%ﬁﬁﬁfﬁfﬂmﬂggc q4h s@R+ahridxy

: [ Xyl 1 c .ack - . (k) cystine,
4, 5- di hydr oxy- 1,%*’é’ér’ni@n‘écﬁ@&'??%%‘#?%%?’ge '% .Ygiize 'a-](_ily ic acid and
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20 3. A method of stabilizing a hydroxylamine solution wh%ch .
comprises adding a stabilizer to the solution-whereln said
stabilizer is selected from the group consisting of fa) ‘
l,4,8,ll-tetraazacyclotetradecane-l,4,8-11—tetraacet1c acid,
(1 4,B—dihydroxyquinoline—2—carboxylic'acid, .

25 {c) 4,S—dihydroxy-l,3-benzenedisulfonic acid: (d? %,T-d%—
hydroxy—l,lO-phenanthroline, (e) 2—mercaptcn1cot1nlc‘ac1d,
(£} bis[N,N-bis(carboxymethyl)—aminomethyl]flu?resce%n,

() N,N—bis(z—carboxyethyl)—N,N'ethylenediglyélne Frlhyérat?,
{n) cystine, (i} 2,3-dihydroxybenzoic acid, (3) thiosalicylic
30 a-id and (k) any mixture of the feoregoing.

4 The method as defined in claim 3 wherein said stabilizer is
added to yield an amount thereof in the solution of 0.005

percent to 0.1 percent by weight to the total weight of the

35 solution.
40

45





