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0-93 to 4-41 ppm. The Sandell’s sensitivity is 0-008 pg
of copper/cm? and molar absorptivity is 7800,

Recommended procedure

To an aliquot of seolution containing 9-2 to 44 pg
of Cu (II) added excess of SH in acetone (50 mole),
adjusted the pH between 7-5 to 8-7 with NaOH or
HCl and raised the volume to 10 mi maintaining 7574
(v/jv) acetone medium. Mcasured the absorbance
as 400 nm against the corresponding reagent blank
and deduced the amount of the copper from the cali-

bration curve.

Effect of foreign ions

For this purpose, solutions containing 315 ug of
copper (II) and different amounts of foreign ions were
used, The following ions, (ppm given in parentheses),
did not cause deviation by more than 4 2% in abgor-

bance:

Br— (500), Cl~(500), 10, (100), I-(100), No;~ (300),
No,~ (100), tartrate (14), SO;%~(500), Ca®* (1000),
Ba?+{1000), Pb*(100), Cd* (100), Fe**(5-6),
Fe?+(25), Th (IV) (232), Ce(lll) (26) and Mo(V])
(4-8). However, Bi%, Ni*, Co?t, Mg?, Mn*,
Al¥, Zn*, UQ,*, phosphate, borate, thiourea,
thiocyanate and platinum metals, were found to
interfere seriously.

Determination of copper in alloys

Copper has been determined successfully m brass,
bronze and copper-aluminium alioys by this reagent.

Procedure

Known amounts of analysed alloys were dissolved
in concentfrated HNO;. Excess of nitric acid was
evaporated and the residue was heated twice with
hydrochloric acid to get the chlorides. The copper
content was determined as stated above. The following
are the accuracy for the determination of copper iIn
gun metal, brass and Cu-Al alloy & 1-2%;, £ 1474
and & 0-8%; respectively.

Discussion

A search of literature reveals that many methods
have bezn employed for the spectrophotometric deter-
mination cf copper. Most important and widely~
uscd reagents are 2, 2'-biquinoline, quinoline-2-alde-
hyde-2-quinolyl hydrazone, dithizone and rubcanic
acid, 2, 2’-Biquinolinc is quite sclective rcagent for
copper and its sensitivity is fairly good (0010 ug).
Dithizone is one of the most popular organic rcagent
for the spectrophotometric determination of copper.,
Strong colour of dithizone and the medium stabilify
of its solution arc disadvantages, Complex of guino-
line 2-aldchyde-2-quinolyl hydrazone is stable for ong
hour and its sensitivity 1s fanly good (0-001 pp).

Although salicylaldehyde hydrazone s not  very
sclective reagent and gives colour reactions with many
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other metals, yet it is a very sensitive reagent (0-008 $8)
as comparcd to 2, 2'-biquinoline. The complex is
more stable than  quinoline-2-aldchyde-2-quinolyl
hydrazone complex. Fe?t and Cd** interfere in this
method but in the case of SH these two ions do not
interfere.
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FRIEDEL-CRAFTS ALKYLATION OF AROMATIC
HYDROCARBONS WITH THE LACTONE OF
CIS 1-HYDROXY-2-INDANYL ACETIC ACID

Lacrones derived from hydroaromatic compounds
have been reported!s® to be suitable maierials for the
synthesis of polycyclic compounds. The yield in all
these cases was somewhat lower due to undesirable
rearrangement taking place in the alkylation process.
Rearrangement has also been observed during alkyla-
tion of aromatic hydrocarbons with the unsubstituted
lactone of cis-2-hydroxy-cyclopentaneacetic actd®, In
order to explore the possibility of utilising the Friedel-
Crafts reaction for the synthesis of polycyclic hydro-
carbons with fused cyclopentene ring viu cyclic ketones
using lactones, we have synthesised the lactone of cis

1-hydroxy-2-indanylacetic acid (}) and studied the
AlCl,-catalysed alkylation of benzcne with it
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The Lictone (1) has been prepared from f-benzon |
propionic acid, nup, TR, oblned in evediont yweld
from bonzene by succinoy Lation i presenee ot anbn deous
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alummwm chionde. The potaswum salt of this acid
on trcalment with formabn gave the lactone of
Fbenzoy l-v-hy drov butvric acid (D, b.p. 165 ,0-5 mm
which ervstallisved from dry ether as white plates, m.p.
66 . Trcatment of this Iacione wih concenirated
sulphuric acid at 99 gave 48", of 1-keto-2-indanylacetic
acid (ITH. m.p. 148°. Reduction of the acid (011} with
NaBH,, follonwed by lactonnation of the resullting
hvdrovy acid in presence of sulphuric acid, gave a
stereonomenic mavture  of the desired lactone of
I-hydrovy-2-indam lacetic acid, b.p. 1607/3 mm, m.p.
66 (pet. cther), contaming major amount of cis variety'.

Th> Fried:]-Crafts condensation of the lactone (I)
with benzene in pressnce of AICL, pave as expected,
a secondary alkylate consisting of a stereoisomeric mix-
ture of trans I-phenyl-2-indanylacetic acid (IV), m.p.
156°, as the exclusive product, isolated through the
ethyl ester, b.p. 136-53 /0-5 mm, in 69-04°, yeeld;
amidc, m p. 1737 (ethanol). The acid on FPA cyclisa-
tion afforded 66°, of trans 2-heto-1, 2, 10, Ii-tetra-
hydro-3. 4-banzfluorene (V) which crystallised from
benzens as yeliow needles, m.p. 135°; 2, 4-DNP, m.p.
236-37°. The structure of the ketone was confirmed
by its reduction to the hydroay compound, m.p. 140°%
folloned by dehydration and dehydrogenation by
Pd-C (10°,) to 3, 4-benzfluorene (VI), m.p. 123°;
picrate, m.p. 129°,
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DISCOVERY OF PERMIAN FOSSILS FROM
TAL NADJ SECTION OF THE GARHWAL
HIMALAYA, UP.*

THE stratigraphy and structurc of the Garhwal
Himalaya is based mainly on the occurrence of fossilt-
f=rous beds associated with the Tal and Subathu Forma-
uons, The structure of this region has recently been
considerably modificd due to discoveries of fossils
(Ganessan, 1972; Ravi Shanker es «l, 1973, Kala,
1974 and Mchrotra et al., 1976).
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A recent collection from the Tal Nadi section, Garhwal
Himalaya. Uttar Pradesh has yielded a rich bivalve
fauna, This was made from the shale horizon of the
rock formation which has been considered so far as
Subathu of FEocene age. The collection jncludes
Eurydesma cf. mytiloides, E. aff. cordarum, E. aff.
allatum, Megadesmus (Megadesmus) nobilissimus, M.
(M) sp.. Schizodus spp. Astartila intrepeda, Astartila
blatchfordi. These fossils are comparable with the
Lower Permian assemblage reported from the Agglo-
meratic Slates of Kashmir and Salt Range rather than
the Eocene.

FiGE. 1-12.
aff. alarum;
1, M. (m) nobilissimus; 8, Asturtilu intrepeda: 9-11,
Astartila blachfordi, 12, Schizodus sp. (All the speci-
men are reduced to & of the natural size).

4-5, E.

1-3, Ewydesma mitiloides:
6. Megadesmus (Megadesnuis) ovalis

Preservation of these fossils is rather poor but defi-
nitely identifiable upto generic level. They are mostly
internal casts and a few show attached tests. None of
them 1s comparable with any of the Eocene or Creta-
ceous forms.

Prior to the present record, 2 number of publications
on the Garhwal Himalaya have shown the presence
of Dcvonian (Tewan)’, Carboniferous (Ganessan®?)
Permian (Kalia)* and Mehrotra er al3. This fossil
find now fills the gap between the Carbonifzrous and
Upper Permian, and confirms the existence of a
contriluous but overturned succession in the lower
part of the Garhwal Nappe of Audenl,

The Subathu litho-units mappsd here mainly on
the basis of the lithological similarity may, in part,
contain the extension of these Permain beds now repor-
ted by the authors and, as such, needs re-mapping and
re-interpretation of the stratigraphy and structure of
the area as a whole. It may be mentioned hcre that
the structure and tectonic evaluation of the Garhwal



