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In recent years there has been a continuous interest in
the synthesis and characterisation ol some mixed-
ligand nitrosyl {CrNO}’ complexes of chromium' in-
volving hetero-donor organic compounds. However,
the mixed-ligand dcrivatives of potassium pen-
tacyanonitrosylchromate (1) with potentially bidentate
anilinc derivatives, viz. o-phenylenediamine (0-PDA),
m-PDA, p-PDA and benzidinc (BDN), potentially
tetradentate derivative, viz. 4,4'-bulphonyldi;milinc
(SDA) and potentially tridentate pyridine derivative,
viz. 2-cthoxycarbonylaminopyridine (ECAP), have
not been reported in the literaturc. Hence o obscrve
the ligational behaviour of these aniline and pyridine
derivative(s) with chromium, we report here the tirst
synthesis of some neutral mixed-ligand cyanonitrosyl
{CINO}’ complexes of chromium(l) with the said
organic donors.

Results and Discussion

The mixed-ligand complexes, [Cr(NO)(CN),
(L-L)(H,0)| and [Cr(NO)(CN),(ECAP),(H,0)] were
synthesised according to the equations,

CH3COOH
K3|Cr(NO}CN)5|.H20 + L-L ——>
H>20O
[Cr(NO)(CN)2(L-L)(H20)] + 3CH3COOK +
3HCN + H20 0))
where L-L = 0 PDA, m PDA, p PDA, BZN or SDA.

CH3COOH
K3|Cr(NO)(CN)s5].H20 + 2ECAP ———>
H20
[Cr(NO)(CN)2(ECAP)2(H20)| + 3CH3COOK +
3HCN + H20 @)

Resulting compounds under this investigation arc
non-hygroscopic, air-stable and coloured solids. They
arc thermally stable upto 300" and give positive Griess
reagent test’,

The important infrared spectral bands of the com-
plexes are presented in Table 1. The strong bands at
1700-1710and 2 140-2 160 cm™" assigned 10 vyo_and
Vean Tespectively, are in agreement with the results
reported clsewhere”. The broad bands at 3 570 - 3 580
and 3 375 - 3.400 cm™ arc due Lo vou of coordinated
waler in all the complexces.

The ligands, 0-PDA, m-PDA, p-PDA and BDN
possess lwo amino groups as two potential donor sites
while SDA contains lour potential donorsites . (i) and
(ifyamino group nitrogen, (iii) and (iv) sulphonc group
oxygen. The appearance ol vso in the complex, S
around the same Irequency as that of the Iree ligand
SDA indicates the intertness of sulphone group oxygen
in bonding. The vy, bands  which occur at around
3 450 and 3 320 cm™ in all the aniline derivatives,
undergo a low energy shift alter complexation. Be-
sides, a negative shilt in the sp” ven mode and the
appearance of a single sp* v, band at 1 245-1 260
cm™ in the spectra of complexes 1-5 (Table 1) suggest
that both nitrogens of o-, m- p-PDA, BDN and SDA
arc involved in coordination'.

The ligand ECAP possesses three potential donor
sites : (i) the pyridine ring nitrogen, (ii) the amino
nitrogen atom and (iii) the carbonyl oxygen ol the side
chain group. In RNH-C(=0)-0C:Hs, the carbonyl
absorption responsible for amide-T band is likely to be
lowcered alter complexation through carbonyl oxygen.
The amide-1 band in ECAP appearing at 1 700 ¢cm™
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remains almost unchanged in its complex. This indi-
cates thatcarbonyl group is inert towards coordination
in this ligand. Further, the NH absorption in the [ree
ligand occurs atabout 3200and 3 120cm™, which also
remains unaftected alter complexation. This precludes
the possibility of coordination through imine nitrogen
atom of the sidechain group. However, the pyridine
ring breathing mode appearing at 998 cm™ undergoes
significant positive shift and appears at 1 020 cm™ in
its complex, indicating the coordination of pyridine
ring nitrogen to chromium’,

was added dropwisc at 0° to 2-aminopyridine (0.01
mol) in excess pyridine with constant stirring. Alter
2 h the mixture was poured into water to yicld cream
coloured 2-¢thoxycarbonylaminopyridine (70%), m.p.
103°,

Potassium pentacyanonitrosylchromate (1) was
prepared by the reported method’,

Synthesis of the complexes : An 1 : 1 aqueous
acctic acid solution (8 ml) ol the corresponding aniline
derivative (0.01 mol) or 2-ethoxycarbonylamin-
opyridine (0.02 mol) was added with shaking to a

TABLE [-ANALY TICAL AND IMPORTANT IR SPEC IRAL (cm ') DATA OF THE COMPLEXITS

:(l)' Compd. /(Colour) Analysis % : Found / (Caled.) VNo S V(N VN VN
Cr C H N

i. [Cr (NOY (CN)2 (0 PDA) (1120)] 20.35 36.70 363 26.68 1700 2155 1260 3320

(Brownish yellow) (20.00) (36.92) (3.84) (26.92) - - 3250

2. [Cr(NO) (CN):2 (m PDA) (H:20)] 20.46 36.69 354 2672 1708 ) 150 | 330

(Brownish yellow) (2000)  (36.92) (384)  (26.92) - - 3250

3. [Cr (NO) (CN)z (p PDA) (H:0)] 19.80 36.59 4.12 26.73 1710 2160 1250 53({0

(Brownish yellow) (20.00) (36.92) (3.84) (26.92) 3280

4. [Cr (NO) (CN)2 (BDN) (H20)] 15.32 42,29 4.37 2032 1700 3145 1 255 3;%50

(Brown) (15.47) (50.00) (4.16) (20.83) 3270

S. [Cr (NO) (CN)2 (SDA) (1H:0)] 13.32 42.32 3.25 17.82 1710 2 160) 1250 33.?0

(Yellow) (13.00) (42000 (3.50)  (17.60) 3280

6. [Cr(NO) (CN)2 (ECAP)2 (H20)] 10.58 44.30 4.72 20.53 1705 2140 _ 1 oF
(Gireenish yellow) (10.74) (44.62) (4.54) (20.24)

“ Pyndine ring breathing mode.

The observed magncetic moment (1.70-1.76
B.M.) and g values (1.981-1.986) are consistent with
a low-spin {CrNO}® electronic configuration of
chromium(1)°.

Duc to the very poor solubility of the complexes
in most of the commonly available organic solvents as
well as m water, the conductance measurement of the
compounds could not be carried out. The analytical
data and the above results suggest the formulation of
these complexes as [Cr(NO)(CN)2(L-L)(H20)],
(where L-L = 0-PDA, p-RDA, m-PDA, BDN or SDA)
and [Cr(NO)(CN)2(ECAP)2(H20)]. An octahedral
structure has been suggested for the complexes.

Experimental
PDA and BZN (E. Merck) were uscd as such.
SDA was obtained as a gift sample. ECAP was

prepared as follows. Ethyl chloroformate (0.01 mol)
638

filtered aqucous solution of the parent compound,
K3[Cr(NO)(CN)s5].H20 (0.01 mol, 35 ml). A coloured
solid was obtained on hcating and stirring the mixture
for ~ 0.5 h at 80°. The resulting mixture was [reed from
the liberated HCN by passing CO2 for a few hours. The
resulting solid was washed several times with dilute
acctic acid and finally with water and dried under
reduced pressure.

Carbon, hydrogen and nitrogen present in the
synthesised complexes were estimated microan-alyli-
cally. Chromium was cstimated as Cr,O; by the stand-
ard method. Physical methods used in the presentstudy
werc the same as reported carlicr communication’.
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