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In recent year~ there has been a continuous interest in 

the ~ynthe~is ami characterisation ol some mixc~

ligand nitrosyl {CrNO}; t:omplexes nf chromium• in

volving hetero-donor organic compounds. However, 

the mixed-ligand derivative:- of pota~~ium pen

tat:yanonitro~ylchromatc(t) with potentially bidentatc 

an il inc derivatives, viz. a-phenylenediamine (o-PDA), 

m-PDA, p-PDA and benzidine (BDN), potentially 

tetradentate derivative, viz. 4,4' -~ulphonyldianilinc 
(SDA) and potentially tridentate pyridine derivative, 

viz. 2-cthoxyt:arbonylaminopyridinc (ECAP), have 

not been reported in the literature. Hence to ob~crvc 

the ligational behaviour of these aniline and pyridine 

derivative(~) with t:hromium, we report here the tir~t 

synthe~i~ ol ~ome neutral mixed-ligand cyanonitrosyl 

{CrNO} 5 complexes of chromium(t) with the ~aid 

organ it: donor~. 

Re1-1ults and Di~cu~sion 

The mixed-ligand complexes, [Cr(NO)(CNh 

(L-L)(H~O)J and [Cr(NO)(CNh(ECAP)1(H20)] were 

~ynthe~i~ed according to the e4uation~, 

K3[Cr(NO)(CN)s[.H20 + L-L----> 
H20 

[Cr(NO)(CN)2(L-L)(H20)j + 3CH3COOK + 

3HCN + H20 (1) 

where L-L = o POA, m POA, p PDA, BZN or SDA 

CH3COOH 
K3[Cr(NO)(CN)sj.H20 + 2ECAP ----> 

H20 

[Cr(NO)(CN)2(ECAP)2(H20)j + 3CH3COOK + 

3HCN + H20 (2) 

Re~ulting compound~ under thi~ inve~tigation arc 

non-hygro~cnpic, air-~Lable and coloured ~olilb. They 

arc thermally ~table upto 300n and give po~itivc Gric~~ 

reagent test!. 

The important infrared ~pcctral hand~ of the com

plexes are presented in Table I. The ~trong band~ at 

1700-1 710and 2140-2160cm·1 a~signed tov~0and 
Vc.N re~pcctively, arc in agreement with the rc~ulL-; 

reported elsewhere''. The broad hand~ at 3 570- 3 51'0 

and 3 375 - 3.400 t:m-1 arc due to V011 ol coordinated 

water in all the complexc~. 

The ligands, o-POA, m-PDA, p-PDA and BON 

po~~->e~~ two amino group~ a~ two potential donur ... itc~ 

while SOA wnlain~ lour potential dunnr~ite~. (i) and 

(ii)amino group nitrogen, (iii) and (iv) ~ulphone group 

oxygen. The appcarant:c of Vs=o in the complex, 5 

around the ~a me freq ucnt:y a~ that ol the I ree I igand 

SDA indica lc~ the intcrtne~~ of ~ulphonc group oxygen 

in bonding. The v~. 11 bands whit:h ocn1r at aruund 

3 450 and 3 320 t:m- 1 in all the aniline derivative~, 

undergo a low energy ~hill alter complexation. Be

side~, a negative shift in the s1/ Vc." mode and the 

appearance of a ~inglc sp! v( -" hand at 1 245-1 260 

em·' in the ~peclra of cmnplcxc~ l-5 (Tahlc I) ~ugge~l 

that hoth nitrogen~ ol o-, m- p-PDA, BON and SDA 

arc involved in coordination 1• 

The ligand ECAP po~~c~~c~ three potential donor 

~itc~ : (i) the pyridine ring nit-rogen, (ii) the amino 

nitrogen atom and (iii) the t:arhonyl oxygen of the ~ide 

chain group. In RNH-C(=O)-OC!H,, the carbonyl 

ab~->orption rcspon~ible for amide-[ hand i~ likely to be 

lowered after complexa lion through carbonyl oxygen. 

The amidc-l band in ECAP appearing at I 700 t:m-' 
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remains almost unchanged in it~ complex. Thi1o. indi

cates th~1tcarbonyl group is inert toward!-. coordination 

in thi!-> ligand. Further, the NH al:lsorption in the free 

ligand occurs at a !:lout 3 200 and 3 120cm-1, which also 

remains unaffected after complexation. This precludes 

the possibility of coordination through imine nitrogen 

atom of the !->idechain group. However, the pyridine 

ring breathing mode appearing at 99H cm-1 undergoes 

1>ignificant positive shift and appears at 1 020 cm-1 in 

it'i complex, indicating the coordination of pyridine 

ring nitrogen to chrnmium5• 

was added dropwise at 0° to 2-aminopyridine (11.01 
mol) in exce!->s pyridine with constant stirring. Alter 

2 h the mixture wa!'. poured into water to yield cream 

coloured 2-ethoxycarl:lonylaminopyridine (70% ), m.p. 

103°. 

Potassium pentacyanonitro!-.ylchrnmate (l) was 

prepared by the reported mcth()(f. 

Synthesis of the complexes : An 1 : 1 aqueoul'l 
acetic acid 1o.olution (H ml) of the corrc!'>pondinganiline 
derivative (0.01 mol) or 2-ethoxycarhonylamin
opyridinc (0.02 mol) wa1> added with shaking to a 

TABU' 1-i\NALY neAt. AND IMroK rANI IR Srt·J tl!AL (em 1) DA li\ 01 1111 ( 'qMI'I.I·Xt s 

Sl. 
C'ornpd. I (Colour) Analysis% : Found I (('a led.) '\' Nr• \' c ~N v, 1\ VNII 

no. 

Cr (' 

I. JCr (NO) (('N)2 (o I'D A) (I hO)) .!0.35 36.70 
(Brownish yl·llow) (20.00) (36.92) 

2. JCr (NO) (CN)2 {m PDA) (lhO)) 20.46 36.69 
(Browni~h yellow) (20.(XJ) (36.92) 

3. (< 'r (NO) (C'N)2 (p PDA) (Hz{ l)( 19.80 36.59 
(Browni<:h yellow) (.20.(XJ) (36.92) 

.t [< 'r (NO) (('N)2 (HDN) (H20)( 15.32 41.29 
(Hrown) (15.47) (50.00) 

5. fC'r (NO) (C'N)2 (SDA) (J bO)) 13.32 42.32 
(Yellow) ( l3.(JO) (42.CJO) 

li. (< 'r (NO) (C 'N)2 (EC'Al'h (Hz{J)) 10.58 44.30 
(( irrcni'h yellow) ( l0.74) (44.62) 

'' l'yndine ring breathing mode. 

The oh!->ervcd magnetic moment (1.70-1.76 

B.M.) :md g values (1.981-1.986) arc consi!'>tcnt with 

a low-spin {CrN0} 5 electronic 'Configuration of 

chromium(It 

Due to the very poor ~olubility of the complexe!'> 
in mo!->l of the commonly available organic !'.olvenLo;; a1o. 
well a!'> in water, the conductance measurement of the 
mmpound!-> could not be carried out. The analytical 
data and the ahove result., suggest the ti.1rmulatinn of 
thc~c complexe!'> a1o. (Cr(NO)(CN)z(L-L)(HzO)], 

(where L-L = o-PDA,p-RDA, m-PDA, BON or SDA) 
and [Cr(NO)(CN)z(ECAP)z(HzO)]. An ocu1hcdral 

... tructurc has been !->Ugge!'>ted for the complexes. 

Expel-imental 

PDA and BZN (E. Merck) were used as such. 

SDA was obtained a1o. a gift sample. ECAP was 

prepared as follows. Ethyl chloruformatc {0.01 mol) 
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3.63 26.68 
1700 .! !55 I .!60 

3.320 

(3.R4) (26.92) 3 250 

3.54 26.72 
I 705 2 ISO I 245 

3 360 
(3.1N) (26.92) 3 2511 

4.11 26.73 
I 710 .!lliO I 250 

3360 

(3.84) (16.9.!) 32XO 

4.37 20.~2 
I 700 2 1-15 I 255 

3 350 

(4.16} (20.1B) 3 270 

3.25 17.il2 
I 710 2160 I 250 

3350 

(3.50) (17.60) 3 lSO 

4.7.2 20.53 
I 705 2140 I O.!ff 

(4.54) (20.24} 

filtered aqueous solution of the parent compound, 
K3[Cr(NO)(CN)s].Hz0 (0.01 mol, 35 ml). A coloured 
solid was obtained on heating and stirring the mixture 
fur- 0.5 hat H0°. The resulting mixture was freed from 
the liberated HCN by pa1o.sing C02 lor a few hcmflol. The 

re!'>ulting M>lid was washed several time~ with dilute 
acetic acid and finally with water and dried under 
reduced pres!'.ure. 

Carhon, hydrogen and nitrogen prc!'>enl in the 

~ynthcsised complcxc!'> were estimated microan-alyti

cally. Chromium was estimated as Cr201 hy the stand

ard method. Physical methods used in the prc!'>ent!'.ludy 

were the !'>~tmc as reported earlier communication3 • 
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