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ABSTRACT

The reaction of 2-m-tolylamino-4-m-tolyimino-2-pentene (TTP) with 2 lanthenide (IT1) nitrates
in anhydrous acetonitrile yields solid compounas ¢f the types [Ln (TTP),] (NQO,),; [Ln(TTP), NO,]

(NOy).; and {Ln (TTP); (NQ,),] (NO,); where Ln3++= La, Pr, 1
Nitrate ion coordinztion in severa]l of the complexes is

2-m-tolylamino-4-m-tolyimino-2-pentene,

Nd, Sm, Er, and Yb end TTP =

established by infrarcd_ data, The decrease in metal ion radius across the lanthanid_e sqries doe;; not
affect the number of ligand molecules coordinated to the Ln3*ion, but the coordin~tion by nitrate
is affectea., The result is a variation of total coordination number of the cation.

INTRODUCTION

LANTHANIDE (III) nitrate chelates, with 2-
phenylamino-4-phenylimino-2-pentene, 2-benzyl-
amino-4-benzylimino-2-ene, etc.,, were recently
synthesised and characterised1-2, In this communica-
tion, the isolation and characterisation of lanthanide
nifrate chelates with 2-m-tolylamine-4-m-tolylimino-
2-pentene (TTP) are described.
EXPERIMENTAL SECTION

Reagents

The anhydrous lanthanide (III) nitrates were
prepared from lanthanide oxides3, Reagent grade
acetonitrile was dried by distillation with phos-
phorus pentoxide. TIP was prepared by the

procedure reported elsewhere4,
Synthesis of the complexes—A solution of TTP

in acetonitrile (12 mM for tetrakis, and 6 mM for

tris chelates) was added slowly to a well stirred
lanthanide nitrate solution (2 mM) in acetonitrile
employing a dry box, The precipitate thus formed
was refluxed for 8 hr for completion of the
reaction,

Analysis—Carbon, hydrogen, and nitrogen were
estiimated by micro methods. Metal estimations
were carried out by standard procedures® A com-
plete list of lanthanide chelates and their analytical
data are given in Table I. The infrared spectra
were recorded on a Perkin-Elmer infracord specfro-

photometer model 521 in KBr pellets.
RESULTS AND DISCUSSION

Infrared Spectra—The infrared spectra of EEE
chelates of the lanthanide (III) nitrate in the
regions of nitrate absorption are given in Table 1L
Assignments of the mitrate ion absorption are

TaBLE |
Compounds prepared and the analytical data

— - —

% Metzl % C % H % N
Compounds prepared* Golour —

C~lc. Found Cilc, Foind Cale, Found C-lc. Found
[LA(TTP), NQ,] (NO,), White 904  9-85 63-28 63-36 6-38 6-30 16:69 1(-%06
[Pr (TTP),NQ,] {1NO,), Green 977 .99 63-.0 63-10 637 6:32 10°68 10-60
[Nd{(TTP), NO,] (NO,), Violet 0-67 10-15 63-05 62-88 636 6-46 10-64 10->8
[Sm(TTP), NO,] (NO,), White 1033  10-483 62-81 62-86 6+33 6:39 10-60 10:40
[Er (TTP),] (NO,), Pink 11-37  11-48 62-09 6225 625 6:2% 1048 106-46
[Yb(TTP),] (NQ,): White  11:73  11-99  61-84 6174 623  6-32 10-44  10:30
(L2 (TTP),(NO,),] (NO,) White  11:96 12-16 58-87 5878 5:93 6-16 10:-84 10-78
[Pr (TTP); 1 NO,),] (NO,) Green 12-12 13-08B 58-76 58-80 562 604 10-82 10-83
[Nd(TTP), (NQ,).] (NQ,) VioJet  12-34 12-45 5862 58-60 5:91 589 10:60 1070
1Sm (TTP): (NO,),] (NO,) White  12-78 12:54 58-32 58:40  5-88  5-80 1074  10-70
[Er (TTP),(NO,),] (NO) Pink 14-04 1501 57-49 57-32 5:79 5:80 10:57 10-60
[Yb (TTP), (NO,).] (NO,) White 1446 15-10 57-22 §7-18 577 576 10-f4 10-46

Paruprie—

—

* Designation of coordination sphere dictated by i.r. speﬁ:tral data,
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TABLE II
I.R. Data for * 3" representative complexes indicating the nature of the nitrute groups (in em-1)*
Complex ¥y o My vy + v, ¥, = ¥, 2vy Naturecf the
Nitrate group
{La(TTP) NO,] 320 (m 1360(s) 700 (W) 1750{vw)  2382(vw) 2055{vw) Yomnic
{NO,), 796 {m) 1320 (s) 708 (w) 1710 (vw) 227G (vw) Monodentate
1490¢(s) 7206 (W) 1725(vw)  2413(vw) 2050 (vw)
[LA{TTP)) (NOy), 832(m) 1355 (s) 706 (W) 1750 (vw)  241G(vw) 2045 (vw) Ionid
[La {TTPy (NOy),] 82&(m) 1365 {s) 704 (w) 1748 (vw)  2375(vw) 2060 Tonic
(NO,), $09 (m) 1260\s) 690 (vw)  1723(vw)  2290(vw) 2070 Bidentate
1495 (s) 746 (m) 178 (vw) 2545 (vw)
® Assignments bzsed on ref. no. (7). - )
based uvpon two possible symmetry types, D;, ever, the stretching frequencies of coordinated NH
(free nitrate} and C, coordinated nitratetS). groups is less than the free ligand value (3328 cm-1.
All the tris chelates show absorptions charac- This may be attributed to the combined effects of

terisiic of both the ionic and bidentate nitrate
group~ and hence the complexes have been formu-
lated as [Lon(TTP),(NO,;),J(NO,) on the basis of
steric  grounds. The infrared spectra of these
chelates show 2z greater weakening of », greater
sphtting of »; and »; and large shift of », to lower
frequency.

The ighter tetrakis chelates La3: to Sm? have
absorption characteristic of both ionic and mono-
dentate nitrate groups and hence the chelates have
been formulated as(Ln(L),NO/J(NO.}, on the basis
of steric grounds. The infrared specira of the
nitrate ions are simuar for the chelates, the main
differences from bidentate chelates being the con-
stderable weakening of »,, splitting of »; and »,
and a small shift of », to lower frequency,

The complexes Ln(TT),}(NO5s},, (Ln = Er and
Yb) with eight amme donor groups show bands
corresponding only to ionic nitrate groups. It is
apparent that as the radins of the lanthanide ion
decreased, the single coordinated nitrate group In
the tetrakis chelates is forced out from the co-
ordination sphere due to steric crowding of the
amine ligand molecules.

The tetrakis chelates of heavier lanthanides show
Jtrong absorption at 3240 cml, which is shifted by
50 cm~t towards the higher frequency when 2
nitrate group is introduced into the c¢oordination
sphere (La3 to Sm3 ). A slight splitting of this
band is also observed. The effect of coordination
is clearly demonstrated for tris chelates (bands
observed at ~ 3298 cm™!) in which three well
resolyed bands are observed. In each ca<e how-

coordination to a positive metal ion® and hydrogen
bonding between the anion present and the NH
protonl®. The large number of amino band,
observed upon nitrate coordination may be
attributed to non-equivalent sets of amino groups.
The increase in frequency of one set may result
from repulsions between the nitrogen end of the
NH dipole and the coordinated nitrate ion or
poorer hydrogen bonding of the amino protons
with the coordinated nitrate ion.
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