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TABLE |

Physical properties of 2,4,6-triarylpyridines (Sa-f)
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Compound R R? R? Yield Recryst. m.p.°C Lit. mp.°fC
% Solvent

Sa CeHs CsHs CsHs 50 A 135-37 (138)°

b CsHs 3,4-0:CH,CsH3 CsHs 55 B 150-51 (152-53)°

c CsHs CoHs 3-Phenanthryl 50 C 122-23  (120-21)"°

4-BrCsH, CeHs CsHs 58 A 152-53  (150-52)°

& 4-BrCsH, 3,4-0CH;CsH3 CsHs 60 C 133-35 (136-38)°

f 4-BrCsH; CsHs 3-Phenanthryl 65 B 140-41 (140-42)"°
A= CsHsN-EtOH (1:4); B=EtOH; C= CHClk -MecOH (1:4)
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THE Gruneisen parameter (I'), which is a dimension-
less measure of change in entropy with volume or
thermal pressure, has been extended to liquid state for
investigating the internal structure, lustering pheno-
mena and remaining quasicrystalline lattice nature' °,
By using some thermodynamic relations, I' can be

expressed by the following relation:
'=Ca/CG=v—1/Ta (H

where C, a, G, and <y represent sound velocity, ther-
mal expansion coefficient, principal heat capacity at
constant pressure and heat capacity ratio respectively.
The sum of exponents of Mies’ equation has been
determined’ for liquid mercury, using Gruneisen
number, assuming a condensed system of molecules
and consisting of harmonic oscillators. Attempts to
study Gruneisen parameter in liquad mixtures have
been rare®. In the present paper the Gruneisen
parameter has been exended to binary liquid mixtures
and the value of excess Gruneisen parameter has been
calculated using the relation

E—7 ., v 2 T 2
P "'"I-‘m;;_ Ej=n1ﬁr“ ()

30° C
X

C;HCl; + benzene system
0.1112
0.3679
0.5456
0.6064
0.7435
0.9459

CzHCla 4 toluene system
0.1256
0.2537
0.672]
0.7233

C:HCl;3 + p-xylene system
0.2299
0.3390
0.5717
0.6011
0.7598

CHCl3+ chloroform system

0.2299
0.3399

0.4665
0.6863
0.7221
0.8367

C:HCla + CCly system
0.1343
0.2258
0.3196
0.4385
0.6352
0.7258
0.8319
0.9339

Excess Gruneisen Parameter for various systemy at

PE

0.023
0.024
0.030
0.026
0.021
0.006

— 0.005
—0.029
— 0.037
— 0.028

—0.028
— 0.045
~— 0.080
—0.077
~0.067

—0.001
— 0.002

- (.00
0.001
0.099
0.001

— 0.002
= (.007
—0.002
+0.003
~— 0.007
— (0.008
~ (0.010
— {1 (18
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where ['mu is the pseudo-Gruneisen parameter of the

mixture and i denotes the component . The required

data have been taken from earlier measurements’.

The I'E values for liquid mixtures are given in
table I. The values of excess Gruneisen parameter
(Ff ) have been {itted, by the least square method, to
the equation

IEjxix2= A+ B(xa— x) + C(xi — x2)°, (3)

% here x; and xj represents the mole fractions of com-
ponents | and respectively and A4, B and C are con-
stants which are characteristic of a system. The values
of these constants are given in table 2. The I'f values
plotted against the mole fraction of trichloroethylene
given in figure 1 indicates that '’ =¥ (x). The excess
Gruneisen parameter is positive for C;HCl; + ben-
7ene, negative for CoaHCl; + toluene. Still more nega-
tive values are obtained for C;HCh + P-xylene. In
all these mixtures the maximum I'* values are obtained
in the vicinity of equimolar concentration. The values
of excess Gruneisen parameter for these systems fol-
low the same trend as excess volume { V1), excess free
energy ( Gt) and excess adiabatic compressibility (8 E
which have been studied earlier® **, This trend in the
I'f value with the trends in the values of ¥£, Gfand B¢
for CoHCl; + aromatics may be explained on the basis
of the increasing donor-acceptor interaction of
C:HCl; with aromatics having increasing number of
CHj; substituents in the aromaic ring, since the addi-
tion of CHj substituent to the aromatic ring will
increase the m-¢lectron density of the molecule which
will act as m-type sacrificial electron donor towards
C2HCl3, the C;HCl3 molecule acting as a-type sacrifi-
cial electron acceptor on account of its reduced elec-
tron density due to 3Cl atoms directly attached to the
ehylenic linkage.

For the systems trichloroethylene + halomethanes
(C:HCl; + chloroform and C:HClz + CCly), both
negative and positive values of ['£ are obtained. For
the higher concentration range, the 't values have
increased for the system CoHCls + chloroform, whe-
reas its values decreased for the system C;HCl + CCl,.
The positive ' for CoHClz + CHCls near higher
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Figure 1. Plot of excess Gruneisen parameter (I'*)
versus mole fraction of CoHCl; at 303.15 K.

concentration range of C;HCl; may be due to the
formation of weak hydrogen-bond, on account of
interaction of H atom of CHCl; with the »—electrons
of ethylenic linkage of C;HCl3. The negative value of
I'* for C2HCl: + CCL may be due to the predomi-
nance of dispersion and dipole-induced dipole inter-
action between the two components, a fact which has
been established by the excess viscosity
measurements’?.

The authors are grateful to Prof. R, P, Rastogi for
encouragement,
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TABLE 2

Values of consiants A, B and C

—

System A B C
C,HClL + benzene 0.1119 —- 0.0683 0.0940
C:HCL 4+ toluene —0.2229 0.0310 0.3562
C:HCl: + p-xylene —0.2876 —0.2030 0.0886
C:HCl: + chloroform 0.0196 0.0424 —0.0479
CHChL + CCl, —0.0109 —0.0321 —0.0754
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ON THE TAXONOMIC POSITION OF
NYCTANTHES ARBOR-TRISTIS L.

NEETA VAISHAMPAYAN AND Y. N. SHARMA
Botany Department, Government Science College,
Gwahlior 474 002, India.

THE systematic position of Nyctanthes arbor-tristis s
not clear, 1t was placed in the Oleaceae by Bentham
and Hooker®. A verbenaceous affinity for Nyctanthes
1s suggested by Stant? Airy Shaw® assigned the genus
to the sub-family Nyctanthoideae in the family Verbe-
naceae. In the present investigation an attempt has
been made to compare the amino acid composition of
the leaves of the genus Nyctanthes with some repre-
sentative members of both Oleaceae and Verbenaceae
for resolving the controversial position of this genus.

I eaves of all the taxa studied were collected locally.
Methanolic extracts of leaves were applied directly to
chromatographic paper. The solvent system used was
n-butanol: acetic acid: water (4:1:5 upper layer).

Detecting reagent was 3% ninhydrin solution. Differ-
ent amino acids were identified with simultancously

run standards. A numerical assessment (matching
coefficient) was made in the presence of absence of
these amino acids.

. . )+ 1
The matching coefficient’ !

;J-F'H*Hf

where p=positive malch, n=negative maich and
d=mismatch
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In Nyctanthes arbor-tristis, five amino acids were
encountered on the chromatographic profile. Butyric
acyxd was distributed throughout the families Oleaceae
and Verbenaceae excepting jasminum grandiflorum.
Nyctanthes, all the investigated members of the Ver-
benaceae except Jasmiman sambac, all the investi-
gated members of the Verbenaceae except Caflicarpa
mactrophylla, phyla nodiflora and Gmelina asiatica
possess Dihydroxyphenlalanine. Members of the
Olecaceae except J. flexile and nyctanthes resembled
cach other in lacking glutamic acid which was con-
stantly present in Verbenaceae except Callicarpa
macrophylla, Phyla nodiflora and Gmelina asiatica.
Histidine, Hydroxyproline and Lysine which are
attributed to Nycranthes are variably distributed
within Oleaceae and Verbenaceac.

The highest matching coefficient i.e., 94.4%, of Nyc-
tanithes is with Jasminum arborescence. Nexttothisis
an 88.8%% association with J. pubescence, J. auricula-
tum, J. humile and liqustrum nilgheriense. With J.
grandiflorum, Nyctanthes has a 77.7% association. J.
flexile and J. sambac have a 72.2% association with
Nyctanthes. The above results indicate a possible
affinity of Nyctanthes with Oleaceous taxa as it has a
high matching coefficient with them.

Members of Verbenaceae exhibit comparatively
low matching coefficients with Nyctanthes. Lantana
camare only has high ie., 72.2% association with
Nyctanthes. This is followed by a 509, matching coef-
ficient of Nycitanthes with Caryopteris wallichiana,
Callicarpa macrophyllaand Phylanodifiora. Boththe
species of Gmelina i.e., G. arborea and G. asiatica
have a 38.80, associaton with Nyctanthes. Wnh
Duranta plumeiri, Clerodendron phiomidis and Lar-
tana indica, Nyctanthes has 44.4%, 27.7% and 22.29
matching coefficients respectively. Tecrona grandis
exhibits a 33.39% association. The lowest matching
coefficient 7.e., 16.6% is shown between Ferbena offic-
fnale and Nyctanthes.

The majority of studied genera of the family Olea-
ceae show that they possess high matching coefficients
with Nycranthes which indicaic a possible relation-
ship of Nyctanthes with this family. On the other
hand, Nyctanthes is far from Verbenaccae as it has
comparatively low matching coefficients with verbe-
naceous members. The present study therefore sug-
gests a better assignment of Nycranthes to the family
Oleaceac rather than the Verbenaceae thus hupg‘ﬂrling
the carlicr suggestion made by Das and Rao”.
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