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3-0XIMI:s"OMErHYLSALiCYLIC ACID AS .\N' A!'t~LYflC!\L RE.\.GR~T. 
PART I. GRAVIMETRIC ESTIMATION OF CoPPER AND :-JICK.HL 

BY AsrT KC"IIUR RAY AND PRIYADAJI.ANJAN Rlv• 

The reactions or 3-~•imhnmetbylsalicylic: acid witb metallic ioms have b=eu Ially iaYeSI:ipW. 
It ha.s been found that this reagent behaves very ma.c:h like saUc:ylaldosime with respect. to 
cJiour, solubility, etc. of its metaliic: derivdiR.II ; bat the I'H vala.es of ioc::ipie.at ~pitaliaa. 
of the m ~t a life bns are so ::new-hat different from tb:Jo~e foa.n.1 w:th salicylaldo:dme. I.ike Sllli­
c',tald n:ime this reagent h!ls also been fona.d to produce an orange-yellow precipitat: with 
tita!1ium in add ul11tiun, t!ungb. Flagg and Fnrmau (hd. Er~g. Chena., .4.ul. Eel., 1q,.,, II, S:IIJo 
65J) did not notice thit cbarac;terislic reaction of ,;alicylaldoxime.. 

Fem and uv• yield soluble coloured complexes in acid and albliue medium respecth·ely. Tile 
use of J·OXi!l:linom.ethylsalic:ylic aeid as a reageat lor the gr.J.vimetric estim1tion ·of copper aad 
n;ck~l. w!tic:h farnish precipitates o( c:JmpJsition M(CaR,01 S"J 1 (li=Ca•• or Niu), after drriac at 
uo", bas been d!scribed. Copper can be effectively separated from Hg11, Pba Allll, C.tu, Zau. 
Mun 'IDd Con by precipitating it with all ~xcess of J·O:dmia:~metbylsalic-ylic add at #)H 1-S to J.O ; 

while for its separati~n fr.Jm Pe"', Sbru and Bi nr, the prec:ipi•atioa had to be carried oat ia tbr 
pre~nc:e of saf1i.~ient tartaric acid at ,pH ::t-5 to J.O· Delermioatb:t of copper has alsJ been made 
froiD solutio:1s co:J.laining arsenite, arse:1ate, v-anadate and phoo;pbate at PH 2 5 to J.O. Ni.:kel ha!l 
1.1!!:1 e;tim ateJ gnvi:n!trically with thb rea,I:nt at a co:ttralled PH rs.6-6.oJ 

'rhe reactiao.s o~ J•oJC:imiao;n:;!lhylsalicylic acid \fith various metalliC' ions have 
beea fully investigated in an effort to fio.d out the p::usibi\ity of u9iog this sab,;tan~.-e 
as so aoalytical reagent. J-Oximinomethylsalicylic: acid, like s:dicylhydroKamic acid, 
salicylaldoxime, salicylamidoxime and ortho-bydroxyacetophenone oxime, eontaias the 
co~per specific group, -c=C-c=NOH, as is evident from their struetnres shown 
below: I J· I 
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* Pres~:nt address: so/r, Hindus than Park, Calcu.Ua·29. 
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S3licylaldoxhne was first employed hy Ephraim (B~.Jr., 19JO, 63, 1928; 193'• 
61, 1210} for the detection and gravimetric determination of copper. Later on Flagg 
and Furman lloc. cit.) studied the reactions of this reagent, as als1.1 of its s-chl_oro, 
3 :s dibromo and s~IJi.tro de,rivafives;" .with. various ltteta.J1ic ious. · Since then. several 
reports nave appeared on t'he· u!'e of salie"y]aldoxime for the ~e'paration and deter~ 
mination of melats. 

The aoaiytical reactions and appli::ations of salic:ylhydroxamic acid (Bbaduri and 
Rll.y. Scitm;e lt Culture, I9$2, 18, 97"; z~ ana.l. Chem., IQSi. 151,_ IOJ), s:~licyl· 
amidoxime (Baodyopadhayay and Ray, this Journal, rgs6, 33, 6s)_, re!acetopheoo.l)e 
ox:in1e (Neelakantan, Curr. Sci., 1945, 11,' 320) and of o-hydroxyacetopl1enone o:~~:ii~Jt 
tPolldar, Z. ~nal. Cliem .• 1957, 284, ai7) for the estiniation of ·co[ipt'r &nd nickel 
have only been recently studied. It might th~refore be of interest to investigate 
the reactions of J·oximiaiom~thylsalicyli..: acid as wl!ll, as it is ctose!ly related to 
them. It may be regarded as derived from sllicylaldoxime by the replacement of 
a H atom of its ben7.ene tiucleus; in the oTll1o position to hydroxyl, by a· carboxyl 
group. The r~sult of this investigation will natura.!ly sho·.v the in8uence of sue~ a 
substitution in t~e benzene ring of, the salicyla1do.xhue molecule. It was further ex­
pected thdt the presence of three fnactional groups in the molecule of J-oximinomt:thyl­
salicylic: acid in positions favourable for chelation might also offer some practical . 
advantage over the other reagents of the group. 

An account of the general rea:tions of 3 oximioomethylsilicylic: acid with 
. various metallic ious is recorded in the followinq s~ction. Wbe1l compared with the 
reactions of salicylaldoxhne (cf. Flagg a-nd ·Fur na·1, loc. cit.), it will b:! fouod · tbat 
the l·oximinomethylsalicyJic acid resembles saticylaldoxime, in its general behaviour, 
with respect. to colour, so!ubility, etc. of its rnetat1i~ derivativ.;:s, but the PH values of 
ilJ.dpi~nt pre:ipitation of metjJJs w~.lh th:s rcag.:nt ·are· somewhat lower. Although 
Fl~gg and Furrnan [loi:. cit.) do not rep rt any reJ.ction of titauiurn (IV) with sn.ticyJ. 

aldoxime, it has been found. howe\'er, that s1licyhldoxime (Banerjea, Z. 
a.na.l. Cl&t~m:,~T9S.7, 189,I2Jl, sllicyJunidox:i:u~ (Bandyop::l.lhayay and Ray, lor.. cit.), 

o-hy~::.oxyacetopbenoue oxhne (Po.ldar. loc. cit.), sJUcylhydt-..>Xl111ic acid (Xavier, 
Cbll"kaburtty .a.nd Rl1y, Science tt Culture; 1951. 20, q61 an::l 3-':>x:imino:nethy);aJicyHc 
a..::id, all fonn· y~11ow coloured precip:t:ltes \~ith Ti". in acid sOlution., Thes!:! are 
insoluble in c:j:llorofo:m and amyl; alcohol. 

J·Odmino;netbylsalicylic aci::l is -considerably m :re stable t!Jlll SJiicylaldoxime 
and consequently.· preeipitatioas of 111etatlic ion.~ by this reagent c-an be c-arried out in 
bot solutions, and the preeit>itates safely wash~cl with hot water. It is also highly 
soluble in caustif: aJkaties du:: to salt form:~tion. . The aqueons so~ution of tbe 
re1gent as wc:ll as th:J.t of i-t.<J.alk:11i s:~.lt::i ke~ps q·1ite w~:ll, at "'east fo;· s~ver.1l weeks at 
room tempera·:ure. 

Cuu aod Niu co·np::mn::h.··o! ·3·0S:imino·n.:!thylialicylic acid wer~ prepued as u>llal 
by precipitation and dried at uo• ; their com?:s!tiou corresponds to (C1 H60 4 N)1l-l 
(where M=Cu'1 or !'Hn). I<'r >111 the kn w.-n con,.titution of the tnc:!tal salicylaldoxime 
COin{JOUnd~ .(Feigt and Bo:;di,. nsr., T9J I, 81, aSI4 ; Cox et al I ]. Chem .. Soc I 
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1935, 159, 1475) and from the similarity in properties q£ the meted complexes of 
these two reagents, the J-Oximino.nethylsalicylic add- metal complexes . m~y be 
represented by the follo\\·iug structure: 
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The cuJ'per and nickel coniplexes are readily solubl~ in ~:austic alkalj and 

ammoniacal solt1tions. Tile solubility of these componnds may be due t~ salt formation 
either by the free car~oxyl group ·and/or by the -NOH group as in t_be case of 
salicylaldoxime complexes (cf. Felgl and Suter, ] . Chem.. Soc., 1948~ 378 ; Thilo 
aud :Friedrich, Be-r., 1929, 62, 2gg0/. 

Uv1 ·produces yellow to orange-red colour -with excess of tJ:!is reagent in al.kaliQ~ 
solutions. Fem develops a violet coloration in add and a yellow coloration jn alk.aline 
medium. These colour reactions have beer~ utilised for their spectrophptometdc 
esti matiou. 

EXPltltlMENTAL 

3-0ximiut•methyJsalicylic acid (Futth, Be-r., 1883. 16, :u8z) was prepared from 
J-aldehydosalicylic acid. 'l'he latter was preparc.:l from s.~licylic acid and hexamethylene­
tetramine, as described by Dull and BiBs(}. Cl1e1n. Soc., 1932, 1g87). 

Preparation. of J·Aldehydosalicylic Acid.-S .IkyJic acid ~40 g.), bex~metbyleue­
tctramioe f27 g.) auu water (aoo c.c.j were boiled uoder reftux for 16 hours; the 
c, oled solution was acidified with 4N ·HCl (Joo c.c.) and the yello\11· precipitate dried 
in air. This was extracted with four lots of benzene (JOo c.c.) at 70•. Tile insoluble 
p.:>rtion, w!len recrys:allised from· boiling water and decolorised with charcoal, yielded 
the s-aldehydosalicyiic acid. The benzene solution wa~ evaporated and the residue 
just- dissolved in 3N ammonia (zoo c.c.).- The solution was then treated with barium 
chlcride ltoo c.c., ro% solution) and 2N-NaOH lso c.cJ at so· .. After 2 hours, the 
yellow precipitate of barium 3-aldehydosalicylate was collected and decomposed in 
the cold with HCl (t il., 1 : 4). The a-aldenydvsalicylic add, thus liberated, was washed 
with cold water and then recrvstallised from boiling water in the presence of iron­
free. charcoal, m.p. 179° (lit. ;79°). The identity of 3-aldehydosalicyli~ . acid was 
confinued by the aldehyde reactions and by its meltillg point, as well as by that·of its 
phenylhydrazone, m.p. z88° (lit. 188°), 

PtePatation of 3-0ximinomethylsalicylic Acid.-A mixture· of 3-aldehydosalicylic 
acid (x MJ, hydroxylamine hydrochlc .. ride (I M) and NaOH (x.s M) in water (r~. c.c~) 
was slightly warmed at 40"' for 24 hours. The clear solution was then cooled aod 
acidified with cold dilute sulphurk acid (r : 4 by vol.), when J·oxianino111etbylsalicylic 
acid sep:~rated in the form .of colorless crystals. This. was washed with cold water: 
and recrystallised from warm water containing some iron-free charcoal. The_product 
was dried in air; m.p. 193• Clit. IQJa). 
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The acid is soluble in alcohol, ether, benzene, chloroform, ~tc. It is also fairly· 
soluble in L'old sud highly Foluble in hot w .• ter. In aqueous solutiou it remaius 

unchanged t!veo on boiling. 

D€termination of the pH limits for the Precipitation of Metal.;.-The PH values for 
the incipient and complete precipitation of metals by this reagent were de•ermineJ 
by gradually aC'ding a standard sohllion of alkali (- r N-NaOH) wi•h !:.tirr:ng to 
:zoo c.c. of a o.oo1 N solution of t1Je metal, acidified strongly with a mine•al acid 
and containing ao excess (25%) of J-Oximinomethylsalicylic acid tiJl a turbidity jltst 

appeared. The .PH of the solution at this point, as detu·nin:::d by n C·alliJbridge 
Bent'h Type pH meter, indic:~ted the pH va'ue for the indr.ient prccipitatioh of the 
metal nuder the presuihed conditions. The dropwise addition of alkali was contitmtcl 
and the PH of the solution measured after ~ach addition till the filtrate of in 
aliquot of the so!ution under titration, removed o.t intervals, gave no test for the 

rnetal ion with suitable !len!!itivc reagent. Cnp[ler ·was tested for by rnheanic acid, 
nickel and palladium I.Jy dimethylglyoxime, nran"um by potas~i•tm ferrocyanide-, ett'. 
The lowest pH vAlue for the filtrate, giv'ng no test for the metal concerned. 
represented the lowermost PH-limit of co·nplele precipitatio~t for th~ m~l11 under 
the conditirus stated. Table I records thE'S! pH limits as w~!I as th~ g~nera1 reac­

tions of J-oximinomethylsalicylic acid with \'arious metallic ions. 

CojJper-J-o:cimino•nethylsancylic Acid.-A warm solution of copper ch!oride (G.R.). 
acidified with HCI (G.R./, was treated with a little over hvi::e the molar proportion 
of the pure J-o-ximinomethylsalicylic acid, dissolved in water containing a few c.:-. 

of abs~lutc alcohol, and to this mixture dih1~e alkali wac; gradu11Iy add~d to adjttst tl1e 
pH value of the solution to about 2-5 to J.O (tested with ll.D.H. indicator paper!. 
The mixture was set aside on the water-bath for abont 10 minutes, after which a light 
yellowish green precipitate of the copper compound was filtered. The precipitate 
was then thoroughly wasl1cd with hot water, first by decantation, then on the 
filter-bed till free of the reagen• (tested with ferric ch'oride for violet coloration) and 
finally dried to a constant weight at no". [Found: N, 6.63 ; Cu, 15.07. Calc. 
for Cu(C1 H,O,N)2: N, 6.6r; Cu, JS.ot%]. 

The copper compound j~ insollJble in water, bnt soluble in strong acids, caustic 

alkalies and in ammonia. It is hisolnble in organic solvents. The substance is some· 
what soluble in hot concentrated solution of sodinm acetate ancl of ammonium chloride. 

Nickel (ll)-J-oximinomet11yl,aUcy1ic A cid.-A \Varm ac:dilie 1 solution of nickel 
chloride (G.R.) 11\'as tr~ated wi1l1 a little more than twice its molar proportion of tb~ 
pure 3-oximinometbylsalirylic acid, dissolved in aqnt>nus alco!to1 1 and to th's 
mixture dilute ammonia wAs added dropwise· to adjust the :PH of the solution near 
about i5.o (tested by B.D.H. indicator paperL The nJixture was kept on the water-bath 
for about ro to 15 minutes and then the precipitated lJick:el compound was filtered, washed 
thoroughly with bot water conte.ining a little alr.ohol, .and finally dried for one hour 
to·a ccmstanL \\'eight at 110°. [Found: N, 5-.!8; Ni, 14.02. Cak. for Ni(C8B80,N~:r: 
N, 5-31; Ni, I4.0J%]. 
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Tuu: I 

Reactions of 3-oximit~omelkyl.salicy/ic acid wilh metallic ions. 

Na~ure of PH of incipient ppt11. in D-oozM 
fOln. of tbe metallic ion. reaction. 

Pole: yello'l•.-
precipitation iu 
JJenlral solution. 

l'ale yel"low ppt 

White ppt. 

Light yello11'i!'h 
gnrn ppt. 

Light grrrn ppt. 

r~ight yrllow ppt. 

Violet t.:olonr below PH 
2.9; ort.nge-rrd at PH ;,g6 to 
6. "2 ; yellow at fJH 7 to Jo.r 2. 

White ppt. 

Dt.-ep brown cok•ured ppt. 
in cont'. soln. 

Brown ppt 

Orange reri.soln. at i'H 6.7; 
deep orange-yellow so!JJ_at 
PH 7·5 to u. 

6.5 

6.a 

6.2 

r.8 

57 

73 

6.8 

6-9 

s.5 

Pale yellow ppt. 7-~ 

Faint yellow colour in :!-O 
strODg sulphuric acid; deep 
yeJJow ppt. at PH 2.0. 

Dirty green ppt. in r·onc:. I-O 

vanndale soln~ at i'H I tu 2 

Faint yellow colour in add 
soln. 

Pale yellow ppt. 2-5 

Wbite ppt. 2.5 

Solub:e in amn1011ia and aretic aeid ; 
decomposed by alkall on 1\'arming:. 

!'=oluble in ammouia and alkali, insoluble 
in bot water. 

Sol~:~ble in atnmonia, but s!owlv decom· 
posed on warming · 

Soluble in stroriJI' alkali a.nd amtnonia, 
bnt uaaffeded by boiling l'l·ater. Prec:i­
pitetinn coU.pJrle between :PH 2.1 and 
6.o even in presenee of alkali acetates, 
tartrates and ammonium chloride with 
an excess of the regent. 

Soluble in NaOH and ammonia solns.; 
also sliJhlly soluble in strong 110ln. of 
ammnn1nm chloride. Precipitation com­
plete between [JH s-7 and 6.5. 

~luble in NaOH !Ola. Precipitation is 
quantitative in faintly acid solD. 

Soluble in ammonia. 

Soluble in aumronia or NaOH soJotioJJ. 

Sol11ble iu caustic,alkalies a11d emmonia.. 

Soluble in alkali or ammouia solutions. 

Not extractable with chloroform aud 
am~·l' alcohol. 

Soluule iu ammonia or alkali. 

Insoluble i11 am,•i' afcobol but decou1pos~ 
~ by alkalies. 

Tusoluble in amyi' ·a~eohol. 

Discharged by alk 11i aud by an excess 
qfac:id. 

Precipitation complete: at #IH 4 to.s. 

Precipifal:ion cc)mplete at :PH 4 to S· 
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The- substance is insoluble iu water. but soluble in acids, alkalies and ammonia. 
From an examination of the various reactions of 3-oximioomethylsaJicylic acid with 

different metal ions, it \w&S observed thnt copper and nickel could be quantitatively 
precipitated at pH. 2.5 to ,!.O a:Dd 5.6 to 6.o respectively. The PH values of incipient 
predpitatiob of some oi the metals by. this reaMent are also widely different. h was 
therefore expected that tbis reagent would prove useful for the gravimetric estimations 
of copper and nickel, ana for the separation of copper from nickel and many other 
metals. 

Copper was separated from Hg11
, Pb", Cd", znn, Ni", 1\ln'•, Co" and APu by: a 

simple pH control, using this re.agent. Separation of copper from Sbm, I1i 111 and Fem was 
effected iu the prt-sence of sufficient ta.rtaric acid as a masking agent. Determination 
of c.·opper from solutio11S containing arsenite, arsenate, vanadate, molybdate and phos­
phate was also carried ont at pH 2.5 to 6.o Nic-kt:l was precipitated at pH s.6 to 6.o. 

Estimalion of Copt>eT 

A stoC'k solution of copper chloride was prepared by dissol\'ing a definite· weigbt 
of metallic CO(.JJler (G.R.) jn HKOa (G.R.) and evaporating the solution repeatedly with 
HCI to remove nitrous fumes. The solution was then diluted to a definite volume with 

d1sti1Jed water and its strength was further determined gravimetrically with salkylal­
doxime. 

A definite volume of tlJe standard COPJ•C:t solution \\-aS just neutralised with pure 
ammonia, acidified to remove the turbidity and then diluted approximately to 150 c.c. 
The solution was lhe:n warmed on the water-lr.tth and afterward:> treated witb an excess 
of the reageut (w c.c. of 1% solution in warm water for every 5 mg. copper present). 
Copper was then precipitated and washed as described for the pre[J&tation of the copper 
compound. It was filtered through an asbestcs Goocii and dried at uo0

• 

The factor for copper is o. 1501. The results are recorded in Table II. 

TABU II 

Total vol11mc of solutiou=2oo c.c. Drying tem[J.=uo". Factor· o.I501. 

Copper present. Cu·precipilate. 

0 OJJOI g o.o86,;o g. 
0.01,¢1 O.lo.J40 

o.oz615 0-17425 
o.03916 O-:l6c71 
0-0521:1 0-J476o 
o.c.6sz8 0-43222 
0-07819 0-52040 
o.09uo o.6o751 
0.10421 o.69oq6o 

Cu formd. 

O.OI298 g. 
o.oi.¢7 
o.oz6:r4 
0-03913 
0 05218 

o.o6518 
C'.07812 
o.og:u6 
0-10420 

Error. 

- O.OJ tug. 
+ o.o6 
- o.oz 
- O.OJ 

+ 0 OI 

± o.oo 
-0.07 
+ o.o6 
-0.01 

Sspa.ratit~• of Ct~ppeT (II) _f-rom 'IJ:&'rious Ca.tions and Apions.-Solution!!l of copper 
salt and those of other catious or anions of kn'lwn strength were mixed together in 
different propor-tion!.', and each of the mixtares was treated exactly in the ·St..nJe tna·nDer 
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as in the cas!;! of estirnatiDg copper. as descrLbed above. In the separation of copper 
from lead. stl:lndard s:::.lutions of the nitrate of the metals were used aud their jiH ftlues 
were adjusted with nitr_ic add or caustic soda solutioo. In presence of Feu•. Sbm aad 
Bi"', 3·4 g. of tartaric acid was added as a masking agent. Some typical results on'-

of many are shown in Table III. 
TAm.K III 

Ca estimated 

13-91 mg. { Wt. ratio Ca/Zn S.og 4-61 2-3 1.15 o.ss o.tJ 0-15 

%Error +o.or -o.o:~ -0.04 -o.o9. +O.II -O.JI -0--04 

39-91 r Wt. ratio Cu/Cd 5-40 4·64 J-85 I .OJ 

l %Rrror +o.Q9 -o.og -0.14 -o.oz liD -o.1o 

IJ-65 

{ 
Wt. ratio Cu/l:.o l-IS o.gs 0,24 

%Error +o.o,; +o.6z -0-23 

13-6s { Wt ratio ('a/Mn 6.48 1.04 o.:z6 

%Error +o.os +o.o6 +0.2J 

26-65 { Wt. ratio Ca/Pb 6.rs 2-29 0-57 

%Enor -0.07 +o.o~5 -o.oS 

IJ-78 

{ Wt. ratio CJI/Hg 6.2J I-SO 0-25 

~Error +o.o6 +o.ozs -o.rs to -o.]O 

13-sz { Wt. ratio Ca/Sb 2.88 0.87 0·77 

%Error +o.6I -o.o; +o.o.z 

r3-65 { WL ratio Cu/Di 6.oo I-20 0-24 

%F.rror +o.o6 -0-04 -o.rs 
:z6-sz { Wt. ratio Ca/.;.1 1-39 O.J7 O.JI 

%Error -o.rs -o.o8 +o.oS 

'Z6-64 { Wt. ratio Cu/Fe 5·35 2.68 1-J:Z 1-07 0.54 

%Error -o.zs -o.ozs +O.OJ -o.o8 -o.o;>:i 

18-74 
{ Wt. ratio Cu/Nl 4·33 3-23 l.o8 o.6s 0.215 

%arror +o.os. ±o.a +o.28 -O.IJ +o.-!7 
13 

J 
Wt. ratio r.Js o.68 Wt. ratio 0.17 
Ca/As nt Cu/As('"J 

l %Error -0.23 -0.2J %Rrror -O.JS 
52 

{ Wt. ratio Cu/Mo o.g6 0.48 

%Error o.o -0-20 

lJ-26 { Wt. ratio Cu/V S·O 1-86 

%Error +o.oS .-o.IB 
lJ-26 r Wt. ratio o.s6 0.28 

i Cu/H3PO, 

l %Error +o.o8 -0-:ZJ 
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Estimation of Nickel 

A definite volume of a standard solution of nickel was just neutralised with sodium 
carbonate so:ution aod the turbidity removed with HCl (dil.). The solution was 

tbea diluted to llhout 150 c.c., warmed on the water-b1tb, and treated with an excess 
of the ·r~agent solutioo. The PH of the solution was adjusted to s.6 to 6.o (tested wit'b 
B.D.H. indicator paper) by adding dilule hydrochloric acid or alkali solution as neces­

sary. The pr~cipitate was filtered, dried and weighed as in the ea~ of copper. The 
results are recorded in 'fable IV. 

TABr.E IV 

Total volume of solution == 200 c.c. Drying temp. == uo•. Factor = 0.1403. 

Ni pre~cnt. 

0.01716 

005720 

o.oSsBo 
o.1o2cj6 

0,13728 

Ni precipitate. 

0 1'220$ g. 
0.4078o 

o.61::ro1 

0.7J385 

0-9786o 

Nifo11nd. 

0.0~712 g. 
0.05718 

o.o8s;B 
0.10291 

0.13720 

DISCUSSION 

Rnor. 

-0.04 

-:-O.DJ 

-o.oz 
-o.os 
-o.o8 

1'he reactions of J·Oximinomethylsalicylic ac-id a;e l'Otnparable to tbose o( 

salicylaldoxime, h•1t the pH \1dlucs for the incipient precipitation of the metals by 
the former are somewhat lower. This suggests (•:f. Irving and Williams, Nature, 1948, 

162, 746; Martell and Calvin, "Cbemist1y of the Metal Chelate Com);:ounds", p. Ho, 
Ptcntice Hall Inc., 1952) that the 3-oximinomethyl complexes are somewhat more stable 

than the corresponding aldoxime C'lr amidoxime complexes. 'fhe results of this in\'esti­
gatiou naturaiJy show the inftt1ence of :l carboxyl substituent in the benzene ring· of 

the salicylaldo.xime molecule. 

The IJH's of incipient precipitation. in equimolecular solutions, of copper and nickel 

e.re widely different. Furthermore, zinc and cad111ium do not form any definite 
compound with the 3 oximinomt:lhylsalicylic acid, and their precipitation is pre\·ented 
altogether jn the pre-sence of ammonium chloride. These facts are indicative of a greater 

selectivity of s-oximinonJethylsalicylic acid than that of salicylaldox:ime. 

DIPUTI!li!NT OP INORGANIC CHiloliSrRV, 
INDIAN JI.SSOCIATION POR TJI!CvLtlVATlO~ OF SCIIINCI!, 
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