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Complex Compounds of SCHIFF’S bases 
of 8-aldehydo-salicylic acid 

By SAILENDRA NATH PODUAR 

Summary 
The present paper describes the preparation and properties of SCHIFF‘S bases derived 

from 3-aldehydo-salicylic acid and aniline, ethylenediamine, orthophenylenediamine, gly- 
cine, anthranilic acid, sulfanilic acid or sulfanilamide, as well as the metallic complexes of 
them. The SCHIFF’S bases with mono-aminas or amino-acids behave as tridentate ligands 
with acidic group of the amino-component remaining free, while those with diamines behave 
as quadridentate ligands with both the carboxyl groups of the 3-aldehydo acid remaining 
unattached. The magnetic moment values of the metal complexes reveal that all of them, 
with the exception of the two nickel compounds of the SCHIFF’S bases of ethylenediamine-3- 
aldehydosalicylic acid ahd ortho-phenylenediamine-3-aldehydo salicylic acid, are of ionic 
or outer-level covalent type. The two nickel compounds, just mentioned, are diamagnetic 
and orangeyellow in colour and should, therefore, be represented 2s penetration or inner- 
level complexes with planar dsp2 hybrid bonds. 

Inhaltsubersicht 
Darstellung und Eigenschaften Scmmscher Basen aus 3-Aldehydosalicylsiiure und 

verschiedenen Aminen bzw. Aminosauren sowie von Metallchelaten dieser ScHIFFschen 
Basen werden beschrieben. Die Basen a m  Monaminen und Aminosauren wirken gegeniiber 
Cu2+, Ni2+, Co2+ und UOi+ als dreizahnige, diejenigen aus Diaminen ah vierziihniga Ligan- 
den. Die Mcssung der magnetischen Momente der Metallkomplexe ergab, daD diese - mit 
Ausnahme zweier Durchdringungskomplexe des Nickels mit wahrscheinlich planarer dsp2- 
Konfiguration - Normalkomplexe sind. 

SCHIFF’S bases of 3-aldehydo-salicylic acid(salicyla1dehyde-3-carboxylic 
acid) with aniline, ethylenediamine, ortho-phenylenediamine, glycine, 
anthranilic acid, sulphanilic acid and sulphanilamide were prepared. The 
metal-chelates of these SCEIFF’S bases were then prepared by the interaction 
of the latter with the corresponding metal acetates in aqueous alcohol 
medium. 

The composition of the various metallic complexes formed by the 
above-mentioned SCHIFF’S bases may be represented’ as follows : 
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M(SB) . H,O, where SBH, = 1 mol. of SCHIFF’S base derived from aniline, anthra- 
nilic acid, sulphanilic acid, sulphanilamide or glycine and contains 
1 mol. of the 3-aldehgdo acid. 

where SB’H, = 1 mol. of SCHIFF’S base derived from ethylenediamine 
(11) or orthnphenylenediamine and contains two mols. of the 3-aldehgda 

acid. M 

(1) 

M(SB’)=, 

CuII, SF, CoII and UOiI. 

Structurally : 

, vhere R - C,H,, -C,H,COOH, -C,H,.SO,H, 
&COO, /OH, ( j - 0 -  JM -C,H,. SOJH, or -CH,COOH. f 

\CH =N . R 
(1) 

ooc - 

I 
, n here R = CH,-CH, or C,H,. S / K “ l ,  , o-/\ /I 

J l - - C H - K ~ ~ V = H C - -  R’i ‘\ y 
(W 

The chemical properties of these complexes are in accord with the 
structures shown. Their magnetic moment values show that all the metal 
complexes, with the exception of the two nickel compounds of the SCHIFF’S 
bases of ethylenediamine 3-aldehydo-salicylic acid and of ortho-phenylene- 
diamine 3-aldehydo-salicylic acid, belong to the ionic or outer-level covalent 
type. Their magnetic moment values are more or less identical with those 
for the corresponding free metal ions. The two orange-yellow nickel com- 
pounds, just mentioned, are diamagnetic and hence should be represented 
as penetration or inner-level complexes with planar dsp2 hybrid bonds. 

The SCHIFF’S bases of 6-aldeliydo-salicylic acid with amine and aniino- 
acids mentioned above, unlike those of the 3-altlehydo acid, do not, how- 
ever, give any metallic complexes as might usually be expected. Thus, for 
instance, when the SCHIFF’S base of the 6-aldehydo acid with ethylene- 
diamine, is treated with copper acetate in aqueous alcoholic solution and the 
mixture allowed to evaporate in air, a dark-brown glassy residue is obtained. 
The product, on analysis, gives no definite composition. It appears that some 
sort of polymerisation is responsible for this phenomenon. 

The SCHIFB’S base of 5-aldehydo-salicylic acid with ethylenediamine has 
been found to react with acids and alkalis, giving sharp colour changes, 
from yellow at 5.9pH (acid) t o  orange a t  7.06 pH (neutral) and then to  red 
a t  9.6 pH (alkali). But as the salt effect is very high, amounting to f l .4pH 
units for 0.5 N KCl, the compound is unsuitable, for use as acid-base 
indicator. 
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Experimental 
3-aldehydo-salicylic acid was prepared following the method of DUFF and BILLS '). 

SCHIFF'S bases of 3-aldehydo-salicylic acid with bases like aniline, anthranilic acid, sulpha- 
nilic acid, sulphanilamide, glycine, ethylenediamine and ortho-phenylene-diamine were 
prepared by refluxing 1 mol. of the acid and 1 mol. of thc base (2 mols. of the acid and 1 mol. 
.of the base in case of ethylenediamine and ortho-phenylenediamine) in alcoholic medium for 
about 2 hours. 

The SCHIFF'S bases, thus prepared are all more or less strongly coloured, insoluble in 
water, but (with the exception of ethylenediamine compound) soluble in alcohol and other 
organic solvents. They are decomposed by  acids, but arc soluble in ammonia and alkalis. 
The SCHIFF'S base with ethylenediamine is insoluble in alcohol as well. 

Analysis 
The nitrogen content of the SCIIIFF'S bases was determined by DUMAS method. The 

amount of 3-aldehydo-salicylic acid was estimated by weighing the copper salt of 3-oximino 
methyl salicylic acid (RAY and RAY*)) after decomposing the SCHIFF'S base by warming 
with dilute sulphuric acid and then adding a slight excess of hydroxylamine hydrogen- 
-chloride and copper sulphate solution. 

1. With aniline: Yellow needles, m. p. 192 "C. 
Found: N 5.92; C,H,(COOH)(OII)CHO 69.0; 
CaIculated for C,H,(COOH)(OH)CH = K . C,H,, 

N 5.8; C,H,(COOH)(OH)CHO 68.8 per cent. 

2. With anthranilic acid: Orange-yellow crystals, m. p. 182 "C. 
Found: N 4.85; C,H,(COOH)(OH)CHO 57.9; 
Calculated for C,H,(COOH)(OH)CH = N-C6H, a COOH, 

N 4.91; (CH,(COOH)(OH)CHO 58.2 per cent. 

3. With sulphanilic acid: Light orange-yellow crystals, m. p. 178 "C. 
Found: N 4.29; C,H,(COOH)(OH)CHO 51.9; 
Calculated for C,H,(COOH)(OH)CH = hTT--C6H, . 80,H, 

N 4.36; C,H,(COOH)(OH)CHO 51.7 per cent. 

4. With sulphanilamide: Deep orange-yellow crystals, m. p. 186 "C. 
Found: N 8.43; C,H,(COOH)(OH)CHO, 52.01; 
.Calculated for C,H,(COOH)(OH)CH = N-C6H4 . SO,NH,, 

5. With glycine: Light yellow needles, m. p. 165°C. 
Found: K 6.3; C,H,(COOH)(OH)CHO 74.3; 
Calculated for C,H,(COOH)(OH)CH = N-CH, . COOH, 

6. With ethylenediamine: Bright yellow precipitate, m. p. 290 "C (with decomposition). 
Found: 
Calculated for C,H,(COOH)(OH)CH = N-(CH,),N = CH(OH)(COOH)C,H,, 2 H,O, 

N 8.75; C,H,(COOH)(OH)CHO 51.9 per cent. 

N 6.28; C,H,(COOH)(OH)CHO 74.4 per cent. 

N 7.28; C,H,(COOH)(O€T)CHO 84.3; H,O 9.3; 

N 7.14; C,H,(COOH)(OH)CHO 84,7; H,O 0.18 per cent. 

l )  J. DUFF and E. BILLS, J. chem. 8oc. [London] 1932, 1987. 
*) P. RAY and A. RAY, Sci. and Cult. 21, 517 (1956). 
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7. With ortho-phenylenedlamine: Orange-pellos crystals, m. p. 200 “C. 
Found: N 6.82; C,H,(COOH)(OH)CTIO 82.05; 
Calculated for C,H,(COOH)(OH)CH = N-C,H, . K = (:H(OH)(‘OOH)C,H,. 

K 6.95; C,H,(COOH)(OH)CHO 82.18 per cent. 

Copper 3-aldehgdo-salicylic acid-aniline 
3,2 g. of  the SC:HIFF’S base was dissolved by warming in 30 ml. of rectified deohol, and 

(!.8 g. of copper acetate dissolved in 50 ml. of 50% ethanol was addcd to it. The mixture was 
refluxed on water-bath for about an hour. The precipitat,ed compound was filtered, washed 
nith hot alcohol and dricd in air. 

The substance forms green crystals insoluble in wat.er and alcohol, but soluble i n  ace- 
tone and  pyidine. lt, is decomposed by warm mineral acids with the separation of free 
3-nldehydo-salicylic acid, but is not dissolved or decomposed by alkalis even on warming. 
The substance is paramagnetic ( p g  = l.SS). 

Found: 
Calculated for Cu C14H90,S, H,O, 

Cu 20.0; N 4.50; C,H,(COOH)(OH)CHO 51.6; 

Cu 19.8; N 4.36; C,H,(COOH)(OH)CHO 51.8 per cent. 

Sickel 3-aldchyda-salicylic acid-aniline 
A solution of 1.2 g.  of the SCHIFF‘R base and 1.3 g, of nicke! acetate in 100 I K I ~ .  of 50% 

r:thanol was refluxed for 2 hours on the water-bath. The mixture was then allowed to  cool. 
A greenish yellow colourcd silky needle-shaped crystalline precipitate separated out; this 
\\-as filtered, washed with cold 500,b ethanol and khen dried in air. 

The substance was insoluble in water but soluble in alcohol and other organic solvents. 
J t  resemhles the corresponding copper compound in properties. Y?hc suhstancc is pararnaa- 
nctic (pH = 2.86). 

I7ound: 
(‘:&ulatccl for Ni Cl,H,O,N, H,O, 

Ni  15.48; N 4.51; C6H,(COOH(0H)CHO. 52.70; 

Si 18.6; S 4.43; C‘,H3(CO03T(0H)CHO 6-2.58 per cent. 

Cobaltoiis 3-a.ldchydo-salicylic acid-aniline 
The cobaltous complex was instunt.aneously precipitated. as a light rose-red compound 

on refluxing a mixture of alcoholic solutions of t.he SCHIFF’S base (1.2 g.) and cobalt aceta.te 
(1.3 g.). The precipitate was washed and dried as before. 

The substance mas insoluble in water and alcohol but soluble in pyridine, ammonia anti 
alkali solutions. It was decomposed on warming with mincral acids. T h v  snbst,nnw i s  pixrj~- 
magnetic (pB = 4.4). 

Found: 
(Inlcnlaterl for Co C,,H,O,K, H,O: 

Co 18.60; S 4.62; C6H,(COOH)(OH)CH0 52.32; 

(’(0 18.64; K 4.43; C,H,(COOH)(OH)CHO 52.64 per ccnt. 

Uranyl 3-ald~hvdo-sslicylic acid-aniline 
The urangl complex of the SCHIFP’S base was obtained as a yellow precipitate on reflux- 

ing together the alcoholic solutions of uranyl aceta‘te (2.1 g.) and the SCIIIPF’S base (1.2 g.). 
‘J’he substance is insoluhle in water and alcohol. On heating with alkalis, the cnmpound 

decomposes with the format.ion of ura.nates. On warming with mineral acids, the free 3-aldo- 
1iydo-snlicylic acid fieramtee out. The srihstaric:e is diamagnetic. 

9‘‘ 2. auorg. sllg. Chemie. IN. 3 2 2 .  
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Found: 
C'nlcnlatctl for CO,  C,,I€,O,N, H,O, 

U 45.22; pu' 2.58; C,H,(COOH)(OH)CHO 31.30; 

IT 4b.lG; N 2.65; (',H,(('OOH)(OH)C'HO 3 l . b  pcr t rnt .  

Coppor 8-aldrhydo-salicylic acid-unthranilie aeid 
A solution of 1.4 g. of thc SCHIFF'S base in 30 ml. alcohol was refluxed with a solution 

of 0.8 g. of copper acetate in 50 ml. of 50% ethanol on the water-bath for about 2 hoiiis. A 
dark green solution resulted which, on cooling, gave olivr-green silky needles. 

The topper complex is insoluhlc in x\atr1 but soluble in alcohol and other oiganic 
solvents. It ib dccomposd by hot mineral acids. The compound IS soluble in ammonia and 
dilutr alkali solutions. With strong alkalis, copper hydroxide is precipitntcd. The siihstance 
is paramagnetic (pB = 1.83). 

Found. 
Cakuintrct fui Cn Ct15H,0,N, H,O, 

Cu 17 38; N 3 90; P6H,(COOH)(0H)CHO 45 62; 

('11 17.42; S 3 HL; C,H,(COOH)(OH)C'HO 45..X per cent. 

Nickel 3-aldehydo-salieylie acid-ant#hranilie acid 
The nickel complex was prepared in a way similar to  that, of the copper complex, by 

refluxing the alcoholic solutions of the Scrr~as's base (1.4 g.) and nickel acetate (1.3 g.). The 
yellow-coloured solution after refliix was allowed to st'and ovcrnight when the crystals of the 
nickel compoii~id separated out. These were washed with 50% cthanol and dricd in air. 

Thc substance forms fine yellow needles, insoluble in water, but soluble in alcohol and 
other organic solvents. It, resembles the copper compound in properties. The subst,xnce ifi 
pramagnetic (pB = 2.91). 

Pound: Ni NAO; 3 , ~ ;  C,H,(COOH)(OH)CHO 4(;.22; 
Calculated for Xi C,,H,O,N, H,O, 

Ni 16.32; N 3,8Y; C,H,(COOH)(OH)C!HO 46.15 pcr cent,. 

Cobaltous 3-aldchydo-salic,ylie acid-anthranilie aeid 
The cobaltous complex w m  obtained as a yellowish-red precipitate on refluxing alcoholic 

solutions of the SCHIBF'S base (1.4g.) and cobalt acetate (1.3g.). 
The compound is insoluble in water and alcohol, but soluble in pyridine, ammonia and 

alltalis giving a dark brown solution. I t  is decomposed by mineral acids like a11 other corn- 
pounds. The substance is paramagnetic (pB .= 4.54). 

Found: 
('alr~ilnkd for Co C,,H90,N, H,O, 

Co 16.42; N 3.90; C,H,(COOH)(OH)CHO 3G.R; 

(lo 16.X;  N 3.89; C,H,(COOH)(OH)CHO 46.12 prr cciit,. 

Uranyl 3-aldchydo-fialicylic mid-snthranilie acid 
It was obtained as a tiriglit yellow product on refluxing alcoholic solutions of the 

The uranium compound is insoluble in wat,er and alcohol, bu t  soluhlr in pyridine. The 

Found: 
(:nloult~t~ed for T:O, C,,H,O,X', H,O, 

SCHIFF'Y base (1.4 g.) and urariyl acctatc (2.1 g.) on the water-bath for about an hour. 

substance is diamagnetic. 
U 41.72; N 2.60; C,H,(COOH)(OH)CHO 29.18; 

U 41.68; N 2.45; C,H,(COOH)(OH)CHO 20.07 pcr crnt. 
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Coppcr 3-aldchgdo-salicylic acid-sulphanilie acid 
i l t i  alcoliolic solution of copper acetate (0.8 8.) was mixed with an ulcoholic solutioil 

of the SC'HJPY'S base (1 .(i g . )  and the mixture was refluxed on u ater-bath for about 2 hours. 
This was then cooled and allowed to stand in a desicrator over conc. H,SO, for about 2 days. 
Ihilliant green crystals gradually separated out,  which 'I\ ere collected on a filter, washed 
v ith a little cold aqueous alcohol and then dried in air. 

The copper compound was slightly soluble in water and more so in alcohol and olhcr 
organic solvents. It rcsemblcs thc previous compounds in propcrties. The substance IS para- 
magnetic (pB = 1.84). 

Found: 
Calculated for Cu C,,H,O,NG, H,O, 

Cu 15.88; N 3.52; C,H,(COOH)(OH)C'HO 41.22; 

Cu 15.85; N 3.49; C,H,(COOH)(OH)CHO $1.19 per r w t .  

Sirkc1 3-aldch~~do-sslicylia acid-wilphanilic avid 
The riickcl compound was prepared in a manner exactly similar to tha t  of thc corio- 

sponding copper compound by using alcoholic solution of nickel acetate in place of copper 
acetate. It formed green needles which were slightly suluble in water and easily so in alcohol 
and other organic solvents. The substance is paramagnetir (pue = 3.12). 

Found: Ni14.85; N 3.60; C,H,(COOH)(OH)CHO 42.0; 
Calculated for Ni C,,H,O,NS, H,O, 

Ni 14.83; N 3.53; C,H,(COOH)(OH)CHO 41.95 pcr cent. 

Cobaltoas 3-ald~hytln-salirglic acid-sulphanilic avid 
Tlic cobaltous complex was obtained as reddish-yellow crystals as in the p r r ~ i o u s  CabCS 

by using an alcoholic solution of cob& acetate. The substanre i s  paramagnetic (pB = 4.3). 
Pound: 
Calrulated for Po C,,H,O,NS, H,O, 

C'o 14.80; N 3.56; C,H,(COOH)(OH)CHO 42.0; 

Co 14.87; N 3.53; C,H,(COOH)(OH)CHO 41.93 per cent. 

ITranyl :I-aldrhydo-salieylie acid-sulphanilic avid 
The uraiiyl rompound separated out as deep yellow crystals on refluxing and cooling <L 

rriixture of alcohohc solutions of the SCHTFF'S base (1.6 g.) and uranyl acetate (2.1 6.). 
The substance is sparingly soluble in water, but readily in alcohol and other organic 

solvents on warming. The substance is diamagnetic. 
Found: U 39.3; N 2.35; C,H,(COOH)(OH)CHO 27.42; 
Calculated for UO, C,,H,O,NS, H,O, 

U 39.21 ; N 2.30; C,H,(COOH)(OH)CHO 27.34 per ccnt. 

Copper 3-sldvhydo-balieglic acid-fiulphaiiilarnid~ 
A mixture of 60 ml. alroholir solution of the SCHIFF'S base (1.6 g.) and 60 nil. alcoliolic. 

solution of copper acetate (0.8 g.) was refluxed on water-bath for an hour. A grecn producL 
separated after a time, which pas filtered hot, washed with alcohol and dried in air. 

The copper compound is insoluble in watei and alcohol and i s  paramagnetic (pR = 1.86). 
Found: Cu 15.92; N 7.12; C,H,(COOH)(OH)CHO 41.63; 
Calculated for Cu C,,H,,O,N,S, H,O, 

Cu 15.89; N 7.0; C,H,(COOH)(OH)CHO 41.55 per cent. 

2 2* 
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Nickel 3 - aldohydo-salic ylic acid -sulphanilamid c 
,4 mixture of alcoholic solutions of the SCIIIFF’S basc (1.6 g.) aiid nickel acctatc ( I  .:< g.) 

\\‘as refluxed on a wat,er-bat,h for about 2 hours. This was t,hen cooled and allowocl to stand 
overnight when greenish-yellow crystals separated out. 

The nickel compound is insoluble in water, but solublc in alcohol and othor organic 
solvents. The substance is pararnagnet,ic (pB -= ?.%). 

Fourid: Ni 14.9; N 7.13; C,H,(COOH)(OH)CHO -12.11 ; 
Calculated for Xi C,,H,,O,K,S, H,O, 

Ni 14.87; ?i 7.09; C,H,(COOH)(OH)CHO 42.05 per cc~ i t .  

Cobaltous 3-aldehydo-salicylic acid-sulphanilamidc 
‘J’lic cobaltous complex was obtained as a light rose-red substancc on rcfluxing a mix- 

(urc of alcoholic solutions of the SCHIFF’S base and cobalt a.cctatc. It was insoluble in water 
and alcohol, but soluble in pyridinc, ammonia and alkalis producing deep brown solutions. 
The substance is paramagnetic (pB = 4.56). 

Found: 
Calculated for Co C,,H,,O,N,S, Hz05 

Co 15.0; N 7.15; C,H,(COOH)(OH)CHO ‘41.93; 

Co 14.01; N 7.09; C,H,(COOH)(OH)CHO U.(J3 per cent. 

Uranyl 3-aldcliydo-salicylic acid-sirlphanilamide 
‘rhc uranyl complex was prepared in a \+\lay similar to that of thc coricsporidirig cobal- 

torrs salt drscribed above, using uranyl acetate solution in place of cobalt acetate. Thc decp 
yclloa product iu insoluble in water and alcohol, but soluble in pyridinc. Thc substance is 
diamagnetic. 

Found: 
Calculated for UO, C,,H1,O,N,S, H,O, 

U 39.5; K 4.71; C,H,(COOH)(OH)CHO 27.6; 

U 39.27; X 4.62; C,H,(COOH)(OH)CHO 27.39 p ”  c 1 cent. 

Coppcr 3-aldehydo-salicylic acid-glyeinu 
Solutions of 1.1 g. of the SCHIFF’S base in 30 d .  alcohol and 0.8 g. of c o p p i  ucct 

111 40 ml. alcohol were mixed tohether and the mixture refluxed on thc uater-bath for 
2 hours. It was then cooled and allowed to stand in a desiccator over cone. H,SO, for 
2 days, when shining green crystals separated out. These were collected on a filter, 
washed with a little cold 507, aqueous ethanol and dried in air. 

The substance is insoluble in water but highly soluble in alcohol and othcr organic sol- 
vents. The substance is paramagnetic ( F ~  = 1.90). 

Found: 
Calculated for Cu C,,H,O,N, H,O, 

Cu 21.08; N 4.7; C,H,(COOH)(OH)CHO 55.0; 

Cu 20.99; N 4.62; C,H,(COOH)(OH)CHO 54.87 per cciit. 

Nickcl 3-aldehydo-salicylic acid-glycinc 
The nickel compound wits prepared like the copper compound, using iiickcl acetate 

solution in place of copper acetate. It forms green crystals and resembles the corresponding 
copper compound in properties. The substance is paramagnetic (,us = 3.13). 

Ni 19.82; N 4.76; C,H,(COOH)(OH)CHO 55.88; 

Ni 19.71; 13 4.70; C,H,(COOH)(OH)CHO 55.76 per cent. 

Pound: 
Calculated for Xi C,,H,O,N, H,O, 
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Coba.ltons 3-aldchydu-xalicylic acid-glyeiw 
Tlic cobaltous compound was obtained as a rose-red crystalline substmct: on rcl’luxiiig 

t.lio alcoholic solutions of the SCHIPF’S base (1 mol.) and cobalt acctatc (1 mol.) togc,thcr 011 

tlie \rater-bath for about an hour. 
The cobakous complex is insoluble in wster and alcohol, but. soluble in pyridirie as 

\re11 as in ammonia and alkali solutions. The substnncc is paramagnetic ( p t ,  = 1.48) 
Found: 
Calculated for Co CIUHiOIN, H,O, 

(lo 19.85; X 4.75; C,H,(COOH)(O€I)CHO .X5.8(;; 

CO 19.77; PI’ 4.ti9; C~,H,,(COOH)(OH)CHO 66.71 p ~ r  uciit. 

l k w y l  3-alBPhydu-salic,ylic acid-glycinc 
Thib: w w  obtained as a light, orange-yellow product in a way similw to that o f  tllc 

curlcsponding eobaltous compound, using uraiiyl acctat,c i n  place of cobalt. acctntc. The 
substanue i s  insoluble in water and alcohol, as well as in ainnlonia and pyridine. The sub- 
stance is diamagnetic. 

Ponnd: L‘ 46.87 ; N 2.32; C,H,(COOH)(OH)CHO 32.7 ; 
Cslcul,ztcd for LO, CI,,H,O,N, H20, 

U 4 . 7 6 ;  N 2.75; (:,B,(COOH)(OH)C1HO 32.61 pcr ccnt. 

Copper 3-aldchydo-salicylic aeid-c~t~hyltrntrdia~r~int~-disotliii rri salt 
2 g. of thc SCHIFF’Y ba.se was dissolved in 50 ml. of caustic soda solution coutainiiig 

0.4 g .  of NaOH. Thc soIut,ion was heated on the water-bath and to the hot solution 0.8 g. 
of copper acetate dissolved in 60 ml. alcohol was added with stirring. The solution turned 
violet,. This was heatcd 011 the water-bath for about 4 hours, t,heii filtered hot and allowed 
t.0 cool, when violet coloured silky needles of the sodium salt. of the copper complex sepam- 
tod out. These were washed and dried as usual. 

The substance is soluble in water and alcohol. It is not affected by hot alkali, but is 
decomposed by mineral acids. The substance is paramagnetic (pB := 1.85). 

Found: Cu 13.2; N 5.86; Na 11.6%; C,H,(COOH)(O€I)CHO 69.33; H,O (by loss at 

Calculated for i\Ta,[Cu(C,,H,,0tiN2)], H,O, 
IlOoC) 3.80. 

Cu 13.24; X 5.84; Na 9.59; C,H,(COOH)(OH)CHO 6!).23; H,O 3.75 per c:c:t i t .  

Copper 3-aldehydo-salicylic acid-rthylcnediamine- barium salt 
The barium salt of the copper complex was obtained by adding a solution of b t ~ i i ~ r ~ l  

chloride (1 mol ) to an aqueous solution of its di-sodium salt. The compound forms a light 
violet precipitate, slightly sohble in water and alcohol. 

Found: 
Calculated for Ra[Cu(C,,H,,O,N,) J, 

Cu 11.66; K 6.12; Ba 25.0; C,H,(COOH)(OH)CHO 60.2; 

Cu 31.48; K 5.06; Ba 24.85; C,H,(COOH)(OH)CHO 60.04 per Lolit. 

Nickel 3-aldchydo-salicylic acid-ethylcncdiamine-disodium salt 
This a as prepared like the corresponding copper rompound described above, by using 

nickel acetate in place of copper acetate. It forms orange-red silky needles, soluble in  water 
and alcohol. The substance is diamagnetic. 
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Found: 
Calculatcd for hra,[Ni(C,,H,,O,N,)l, H,O, 

Ki 12.45; N 6.01; Na 9.72; C,H,(COOH)(OH)CHO 70.22; H,O 4.0; 

Xi 12.36; N 5.9; Na 0.G9; C,H,(COOH)(OIi)CHO 69.9; H,O 3.8 pcr ccnt. 

Cobalt 3-aldchydo-salicylic acid-ethplenediaminc-sodiam salt 
0.71 g. of the SCHIFF'S base was dissolvcd in 40 ml. of a caustic soda solution containing 

0.25g. of NaOH. To this solution was added with stirring a solution of 0.53 g. of hexammine 
vobaltic chloride dissolved in 30 ml. of water. The mixture was heated on a water-bath' till 
no more smell of ammonia was given off (about 3 hours). The volume of the solution wab 
then rcduccd to  about 25 ml. and kept overniglit in the cold. A deep-brown crystalline pro- 
duct was obtained, which v, as uashed with a little cold alcohol and dried in a desiccator. 

Thc substance i s  highly soluble in water and alcohol. It will be observed that  the cobalt 
roniplex of the SCHIFF'S base IC ith ethylmcdiamine contains cobalt in the bivalent state 
though prepared from hexamniine cobaltic chloride. This is evident from its composition 
and magnetic moment value (pB = 4.15). Presumably a reduction takes place during thc 
reaction. 

Fonnd: 
Calculatcd for KaJCo(C,,H,,0,N2)], 

Co 12.96; N 6.24; Ka 10.32; (",H,(COOH)(OH)CHO 71.92; 

Co 12.89; N G.12; iYa 10.06; C,H,(UOOH)(OH)CHO 72.6 per ucnt. 

Cuba11 3-aIBehydo-salicylic aeid-~%hyler~ediamir~c-hari~~~n salt 
'J'lir barium salt of the cobalt complex  as obtained as a brown crystallinr pweipitatc 

on adding a calculated amount of barium chloride solution t o  an aqueous solution of the 
sodium salt. The compound is slightly soluble in water and alcohol. 

Found: 
Calculated for T3a[Co(C,,H,,06N,)], 

Co 10.90; N 5.12; Ba 25.12; C,H,(COOH)(OH)CHO 61.2; 

Co 10.74; N 5.16; Ra 25.06; C,H,(COOH)(OH)CHO C0.65 per cent. 

1 ~ r : ~ r i ~ I  :~-aldehJ.du-salicylic seid-ethylenediainiiie-disodiiini salt 
TJic uranyl compound was prepared like the corresponding copper complex by using 

111 any1 acetate in place of copper acetate. T t  forms orange-yellow crystals, soluble in water 
and alcohol. The substanec is diamagnetic. 

Found: 
Calculated for Na2~U0,(C,8H,,0,N,)], 

U 35.58; N 4.23; Na 6.96; C,H,(COOH)(OH)CHO, 50.02; 

U 35.G3; N 4.19; Na 6.88; C,H,(COOH)(OH)CHO 49.7 per ccnt. 

('nppcr 3-aldchydo-salieylie acid-orthophenylenedia~nine 
Al rnixliirc of an alcoholic solutions of the XCHIFF'S base (2 g.) and copper acctatc (0.8 g.) 

was refluxed on the water-bath for about an hour. A gelloiv green product separatcd out. 
This was filtered hot, washed with alcohol and dried in air. 

The substance is insoluble in water and slightfly soluble in hot alcohol, but readily 
soluble in ammonia and alkali solutions. The substance is paramagnetic (pn = 1.90). 

Found: 
Calculatcd for C U ( C , ~ H ~ ~ O ~ K ~ ) ,  

Cu 13.55; N 6.10; C,H,COOH)(OH)CHO 71.6; 

Cu 13.64; N 6.01; C,H,(COOH)(OH)CHO 71.32 per cent. 
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Copper Y-aldchydo-salicylic acid-orthophcnylencdiaminc~ disodium salt 
This mas obtained ah dark green needles from a solution of the above described com- 

pound arid a calculated amount of caustic soda solution on evaporation ovrr conr JT,SO, 
in it desiccator. The substance is readily soluble in water anti alcohol. 

Found: 
(‘alcnlatrd for Xa,[Cu(C,,H,,O,S,)], H,O, 

Cu 12.30; N 5.28; Na 8.84; C,H,(COOH)(OH)(’HO (i3.05; H,O 3.68;  

C u  18.03; h’ 5.31; Na 8.72; C,H,(COOI-T)(OH)CHO 62.93; H,O 3.41 per cent. 

Nickel U-ald~hydo-salirylir arid-orfhopliriiylcncdiaininr-disadiuni salt 
Alcoholic solutions of the SCHIFR’S base (1 mol.), nickel acetate (1 niol.) and XaOH 

( 2  mols.) were mixed together and refluxed on the water-bath for about 2 hoiirs. The mtx- 
ture was then allowed to cool when orange-yellow silky needles separated out. Thew mcrc 
rollected on a filter, washed with a little ro ld  alrohol and f i n d l y  dried in air. 

The compound is highly soluble in watrr as wcll as in alcohol arid is diamagnrtir. 
Found: 
Calculated for Na,[Ni(C,,H,,06N,)], H,O, 

NI 11 30; N 6.52; Na 8.95; C,H,((’OOII)(OH)C€IO 63.7; H,O 3.20; 

Ni 11.23; N 5.35; Na 8.80; C,H,(COOH)(OTI)CBO 63.51; H1O 3.44 prrrrnt. 

Cobalt 8-aldehydo-salicylic acid-orthophenylcncdi~mine sodium salt. 
0.4 g. of the RCIIIFF’S ba.se and 0.27 g. of hexanimine cobaltic chloride were dissolved in 

50 rnl. of 60% ethanol. 0.12 g. of NaOH dissolved in 30 nil. of water was then added with 
stirring t,o the above mixture and heated on the water-bath till no smell of ammonia was 
prrceptiltle (about 3 hours). The volume of the solution was then further reduced to  about 
30 ml. and cooled. A deep brown crystalline product was obtained. This was filtcretl, i i n d  

washed with a little cold alcohol and finally dried in a desiccator. 

The substance is highly soluble in water anti alcohol. A brown crystalline precipitatr 
of thc corresponding barium salt was obtairicd by adding a solution of I)arinm chloritlo to  9, 

solution of the sodium salt. 

A s  in the case of the SCIIIFF’S l~ase of ethylenediamine, the cobalt complex of t,he 
SCIIIFF’S base of ortho-phenylenedianiine with 3-aldehydo-salicylic acid also contains cobdt  
i n  the bivalent state due to the reduction of Co(1II) t o  Co( [I) during the reaction ( p B  = 4.1). 

Found: (a) Sodium salt: Co 31.58; N 5.36; Na 9.22; C6H,(COOH)(OH)CH0 (%.!N); 
(h) Barium salt: Co 9.78; N 4.66; Ba 23.18; C,H,(COOH)(OH)CHO 55.24; 

Co 11.633; N .5.54; Na 9.11 ; ll,H,(COOH)(OH)CHO 65.76; 
(1)) BarCo(C,,H,,O,N,)], 
c’o $1.88; N 4.70; ~a 83.04; C,H,(COOH)(OH)C~IO 5 5 . ( i ~  pcr ccnt,. 

Calciilated for (a) Na,[Co(C,,H,,O,N,)], 

ITranyl %-aldrhyilo-salicylie acid-orthophcnylcricdisminc 
The uranyl compound was prepared in a way similar to that  of the rorrrsponding copper 

compound, using uranyl acetate in place of copper acetate. It forms a reddish-yellow pro- 
duct, insoluble in water and alcohol, but soluble in ammonia and caiistir soda solutions. 
The substance is diamagnetic. 

Found: U 35.54; N 4.08; C,H,(COOH)(OH)CHO 49.80; 
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Clslculatcd for UO,(C,,H,,O,N,), 
U 35.42; S 4.17; C,H,(COOH)(OH)CHO 49.40 pcr cent. 

C a l c u t t a  (India),  Iiioi*ganic Cliemislrv Lalmxiory, Indian Association 
for the Ciiltivation of Science. 
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