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1o the strains caused by quenching, as the quenched
foils did not behave diflcicnlly fromathe furnace-
cooled omes. As every foil was first immersed in
2N H.,SO; for 3 to 4 min. (untidl it regained 1is
shiane) before it.was used as a catalyst, the probability
that the oxude film on its surface might be responsi-
le for the ipcrease in activity, 1s small. Inciden-
tally it s worth noting that silver caialyst, too,
exnibited simular increase in activity? when hydrogen.
peroxide decomposition and ethanol oxidation (and
no: formic acid dehydrogenation) were the probe
reactions. This observation may be of significance
to the understanding of the mmechanism of metal
catalysed reactions.

K. SAWL AR,
M. A. BiaxTa.

Department of Chemistry,

Dhempe Collcge of Arts and
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* This communication 18 based on the disserta-
tion submitted by K. S. to the University of Bombay
ror the M.Sc. decgree.
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ELECTRONIC SPECTRAL AND THERMAL
STUDIES OF Ce (1IX), Pr(Iil) AND Né (111

PICRAMATES
SCME  inner  tramnsition  metal  picramates, viz.,
lanthanum, cenum, praseodynuum, peodyomum,

samarium, gadolhinium, dysprosium and ho!mium
picramates, were prepared recently by us and their

stoichiometry established by elemental analysis,
amperometric, conductometric and potentiometric
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studies?2  We also suggested ~H,N —La coordina-
tioh (Ln— rare earth ion) in metal picramates on
the basis of ir. spectral studies. The present com-

munication reports the electronic spectral and
thermal studics of cerium, praseodymium and

nesdymium pioramates, The nature of the com-
plexes hus also been studied by measurements of
elgctrical conductance.

iie conductance and electronic spectra of the
complexss were made as reported in the earlier
commumcations,

The low molar conductivity of the complexes in
cimelnylformamide showed that these complexes
are non-elecirolytes. The spectral data of praseo-
dymmum and neodymium picramates in ethanol are
summarised in Table I, and for comparison, data
tor aqueous salt solutions are also given.

The spectral behaviour of lanthanides is funda-
mcntally different from that cf d-block elements.
The basic reasons for the differences lies in the fact
that the electrons responsible for magnetic spectral

properiles of lanthanide jons of 4 f electron and
4 f orbitals are effectively shielded from interaction
with external forces by the overiapping of 35s= and

5p% shelis. The bands may be assigned to the
transitions tn which an f electron is excifed to an
outer d, s or p orbital* and the spectra have been
assigned to  4f-5d  transitions®.  The electronic
specira of the certum picramdate show five bands
anpearing at 21735 (vw), 23250 (vw), 31755, 44455
and 47660 ¢cm 1., The first three bands may be due
to Laporte-allowed 4f— 5d transitions,

It is evident from Table [ that the shifts i the
spectra of prasecodymium and neodymium picra-
mates are iowards lower wave numbers relative to

the aquo ioms. There are small differences in
frequencies or molar absorption except that the

bypersensitivity  tramsition i, ,,--4G.,, in the
nocdymium picramate which increases in intensity
from € = 6-25 1n the salt to ¢ = 17-50 in the com-

TABLE [
Electronic spcetra of praseodymium and neodymium nitrate and their corresponding complexes

. Ln (NQOg)s [Ln (CeHz) (NOj)e e complex

Transition IN water € salt (NH.0);.2H,0] e complex -
(cm™) in ethanol (cm™1) € salt

H,—~» D, 17,000 1-90 16,860, (0-0083)* 2:£0 1-36

- 3P, 20,750 3-00 20,700 (0-0024)* 3-58 1'18

Pr — P, 21,320 4-20 21,140 (O-0085)* 11-76 2-80
- P, 22,470 G-95 22,430 (0-0017)* 10-89 2-09

i, — 4F;q, 2Hy,2 12,500 6-42 12,450 (0-0C40)#* 11-90 1-85
-+ 3F;,3, *S3;2 13,400 5-85 13,310 16-0067)* 9-20 1-57

Nd ~ 4Gsp, 2Gye 17,300 6-25 17,150 (0-0087)* 17- 50 2-80
- 4G/s 19,000 3-36 18,910 (0-0047)* 6-26 1-86

-+ ‘Gyn 19,500 i-65 19,400 {0-0051)* 3-66 2-21

R —

« Values in parentheses show the nephelanxetic effect (1-8).
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plex. Thus it is clear that 4f orbitals do not parti-
cipate much in bonding ; if they did, vibronic coup-
hing would lead to miarked changes in intensity,
position, and sharpness of the f-f transitions. Four
bands have been observed in the electronic spectra
of prascodymium picramate which are due to transi-
tion from the ground level SH, to the excited J
levels of 4f- configuration respectively. The red
shift or mnephelauxetic effect which is regarded as
a measure of the covalency of the coordination
bond was calculated for the rare earth complexes
DY S¢@rgcnseny ¢f T, ousing tas relaion

1-3 = (§ aquo — p complex) /3 aquo

{(where p is the wave number of absorption band
of rare earth i1on) and assuming that each J level
of a 4f® confhguration i1s linearly dependent on the
radial ntegrals. On the basis of this assamption,
Avfv aquo of all bands of the same rare ecarth
complex should be similar. However, our earlier
observations® as well as the present results (Table I)
indicate that the A vfv aquo values for different J
levels of a rare earth complex differ from each
other considerably.

Thermai Study—Thermorgravimetric analysis of
the samples was done by the method described by

Agrawal er al3, In the case of Ce picramate one
water molecule s lost around 90°C and the

second water molecule around [28°C. On the
other hand, in the case of Pr and Nd picramates
both the water molecules are lost around 130° C.
Ce, Pr and Nd picramates decompose mto the
stable oxides (Ln,04) at 450°, 650° and 700° C

respectively ; the increase in the thermal stability
18 perhaps due to a decrease in the O-Ln bond on

account of lanthanide contraction.
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e- CAPROLACTAMS FROM 4-ALKYL-,

4-DIHALO- AND 4-TRIHALO- ALKYL-2,
5-CYCLOHEXADIENONES

IN our earlier publications! we have reported some
of the interesting reactions of 4-alkyl- 4-drhalo-
and  4-irihalo-alkyl-2, 5-cyclohexadienones. We
report here the preparation ©of three caprolactam
denivatives from these dienones. The latter were
prepared from p-alkyl phenols by reaction with
chloroform or carbon tetrachloride as described 1n
literature and were catalytically reduced in alcohol
solution with 5¢ Pd/charcoal to yield the corres-
ponding cyciohexanone dertvatives. The oximes of
the latter, prepared as usual, when subjected to a
Beckmann rearrangement in the presence of conc.
sulphuric acid or PCl, afforded the lactams as
colourless crystalline solids from benzene-pet, ether
in yields rangwmg from 30-50¢, as in the case of
1I1d. The rearrangement of the oxime 1lc takes
place only with PCl.. Sulphuric ac:d however gives
a farry mass.

H,C ’, HaC Ry

Q o) NOH
(a) () {¢) (d)
I. X =H, Ry = CHCl; :
(a) m.p. 54°22 ;
(¢) m.p. 132-34° :
1I. R = H, R; = CC(Cl; .
(¢) m.p. 10437 ;
(¢) m.p. 170-71° ;
IH[. R=CH;;
(@) m.p. 102°2e
(¢) m.p. 1577 ;

() m.p. 47°+Y
(d) m.p. 152-54~,

(b) m.p. 116-%0 ;
(d) m.p. 160--6] .
R; = CHCI, ¢

() nm.p. 87 ;
(d) m.p. 172-74 .

In the case of the oximes there 1s the possibility
of syn- and anti-isomers being formed but in all
cases only onc product could be isolated.  Simutarly,
in the case of compounds 111 b-11 o, the possibility
of cis-rrans isomers also exists but here agawm only
onc compound could be obtained. From the
spectral data collected by us it 1s not possible to
assign any definite configuration to the methyl group
in these compounds.

The 1r. spectrum (KBr) of a typical caprolactam
(ILd}y showed bands at 3200, 1660 and 1300em!
corresponding 0 an anude {(secondary) grouping.

The nor. spectrum  (CDCL,) of 11 d showed
the methyl protons at €', as a singlet at 1-34 while
a doublet wround 0-9-1-18& for three protons was
assigned to the methyl protons at C,. The complex
multiplet at £-5-3-9 8 for seven protons ¢onesponded
to the sin nwthylene and one methine protwn al
C.. The singlet for one proton at 3-6596 was

iy



