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PART VIl THE OIL FROM THE SEEDS OF THEVETIA
) 'NERIIFOLIA (Juss.).

By Rambkanta Bhattackarya and P. Ramaswami Ayyar.

The shrub Zhevetia Nerifolia (Juss.), the yellow oleander, is
commonly cultivated throughout India as an ornamental plant. It is
well known that the fruits contain a highly poisonous glucoside which
finds considerable use as a cattle poison. During the course of an
investigation directed to preparing the pure glucoside and determining
its constitution, a considerable quantity of the oil present in the seeds
was obtained, and it appeared of interest to subject it to a detailed
examination (cf. Pharm. Indica, Vol. 11, 409).

The fruit of' 7. Nersifolia is globular, slightly fleshy, green,
between 1°5 and 2 inches in diameter. It contains a hard nut which
is light brown in colour and triangular in shape with a deep groove
corresponding to the base of its triangle. Each nut contains two pale
yellow seed kernels. '

The nuts used in the present investigation were obtained from
Madras. The avera%e weight of a nut is § grams, the se@ kernels
forming approximately 25 per cent. of the nuts. The seeds, after
decortication by hand, were extracted with light petroleum when a
pale yellow oil was obtained, the oil conterit' being about 57 per cent.
An examination of the oil in the usual manner has shown it to contain
the glycerides of palmitic, stelric, oleic, linolic and arachidic acids.

“In view of the low iodine value (76) the oil may be classed as a

non-drying oil.
EXPERIMENTAL.
The cil remaining after the extraction of the seeds with light
petroleum (b.p. 60-80°) and removal of the solvént had the constants
given in Table I. - .
h - TABLE L

df,’: we. 0903

Acid value - v e e 43
Saponification value e w1041
Unsaponifiable matter ... 1*4 per cent.
Acetyl value ... . w. 00
Iodine value .. ro e 760
Polenske value ... et e " e e 05
Reichert-Polenske value ... 04
Hehner value ... . C e e 956

2 Part VIL, Ind. For, Rec,, 1024, 16, 23.
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For the determination of the fatty acids present the oil was
saponified with an alcoholic solution of sodium hydroxide, the soap
extracted with ether to remove unsaponifiable matter and the fatty
acids regenerated from the salt by acidification with hydrochloric acid.
The mixed fatty acids had the constants given in Table II.

TABLE II.
ng’“ 14531
lodine value 77
Titre test . M
M.W. . 2175

The mixture of fatty acids was separated into the saturated and
unsaturated acids by Twitchell’s process (Journ. Ind. Eng. Chem.,
1921, 13, 806) the operation being repeated twice.

result of the separation is summarised.

In Table III the

TABLE III.
Saturated Acids Unsaturated Acids
N * (29-3 percent.) (70°6 per cent.)
Jodine value 04 1000
M.W. 272 279°6
el 14361 7 14464

Identification of the Saturated Acids.—The crude mixture of
saturated acids was converted into the methyl esters in the usual
manner and the esters repeatedly fractionated under diminished
pressure with the aid of a column, when ultimately nine fractions
were obtained. The results of examining these fractions are given in
Table IV. From the data it is possible, assuming that only palmitic
and stearic acids are present, to calculate the percentages of these
acids in each fraction from the titres of the acids and esters by the
methods described elsewhere (Lewkowitsch, 1921, 1, 118; tkis Journ.,
1923, 0, 126). These values are givén in columns V11, VIII and IX.
It will be observed that the results are in fairly good agreement with
one another except in the case of fraction 2.

The final fraction (9) was purified by repeated crystallisation from
methyl alcohol when pure methyl arachidate m.p. 54° was ultimately
isolated. A portion of the crude ester was hydrolysed and the result-
ing acid after crystallisation from alcohol melted at 75-76°, and was
thus identified as arachidic acid. A determination by Renard’s
method (Compt. rend., 1871, 13, 1330) of the arachidic acid in this

TABLE 1V.
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fraction showed it to be 43'3 per cent., in good agreement with the
value calculated from the molecular weight of the ester.

From the data given above the composition of the mixture of
saturated fatty acids 15—

Palmitic acid 585 per cent.

Stearic acid C e wee 403 4y g

Arachidic acid e I'2 o,

Ldentification of the Unsaturated Acids.—Prior to the separation
of the liquid unsaturated acids by the ester method the additive
bromo-compounds were prepared by Jamieson and Baughman’s method
(Journ. Am. Chem. Soc., 1920, 42, 2398). It was found that 1-49 grams
of the mixed acids gave 028 gram of tetrabromo-acid (m.p. 112°)
whilst the non-crystalline residue was 2-09 grams (Br= 360. Calc. for
dibromo-oleic acid, Br= 362 per cent.). A hexabromo-acid was not
formed. From this it appeared probable that oleic and linolic acids
alone were present, and this was confirmed by a fractional distillation
of the methyl esters when the following results were obtained.

TABLE V,
No. of Fraction B.P. (10 mm.) Yield per cent. | M.W. lodine Value
1 185-190° 17°3 293 87
2 190~195° 249 2985 875
3 195-200* 379 296 99
4 200-202° 118 - 100
5 Residue and loss. 81 296 100

(lodine value of methy! oleate 86°0, methyl linolate 1728).

From these results the conclusion may be drawn that the
unsaturated acids consist of— -

Oleic acid

91°0 per cent.
Linolic acid

90 " 9

Unsaponifiable Matter—The unsaponifiable matter (1°4 per cent.)
which had been extracted by ether from the sodium salts of the fatty
acids was found by the digitonin method to contain 15°3 per cent. of 2
sterol. The sterol was purified by crystallisation from ether, when it

19

separated in radiating needles m.p. 137" Its identity with sitosterol

o

was confirmed by the preparation of the acetyl derivative, m.p.
129—130°%

SUMMARY.

. o . (a

ds of Thevetia Neriifolia (Juss.) ylpld 57 per cent. of
non-c'lll"l)}?ngsecfil.S The oil consists of the glycerides of the following
fatty acids i—

Palmitic acid 17: zI; per cent.
Stearic acid T | 1. .
Arachidic acid 60'4 y o
Oleic acid 2'3 w9
Linolic acid 3 o m

Sitosterol was separated from the unsaponifiable matter which
comprises 1°4 per cent. of the oil.

In conclusion we wish to express our indebtedness tocal::izici
J. L. Simonsen under whose direction this investigation was
out.



PART IX. THE OIL FROM THE SEEDS OF CERRERA
"  ODOLLAM (Gaertn.).

By Ramachandra Vishnu Ghanekar and P. Ramaswami Ayyar.

Cerbera odollam (Gaertn.) is a handsome tree which grows fairly
commonly in the salt swamps of the coasts of India, Burma and
Ceylon. Like those of Zhevetia Neriifolia the seeds of C. odoll'a{n
are extremely poisonous and are frequently used ip Southern India
for criminal purposes. In addition to a poisonous principle, the seeds
contain an oil which does not appear to have been previoysly examined
(cf. Pharm. Indicg, 2, 411). This oil has now been subjected to a
detailed examination and has been found to be a non-drying oil
containing the glycerides of palmitic, stearic, myristic, lignoceric,
oleic and linolic acids. .

EXPERIMENTAL.

The seeds used in this investigation were obtained from Madras
and were fully ripe. On extraction with light petroleum (b.p. 60-80°)
the dried kernels yielded 431 per cent. of a pale yellow oil having the
constants given in Table I. -

TABLE 1.

die v 00144
2y we ' we 14578

. Acid value ... ine T e w035
Saponification value .., .« 10111
Unsaponifiable matter... . «. 08 per cent.
Acetyl value... T e 000
lodine value . we 738
Polenske value .. Inappreciable.
Reichert-Polenske value,.. '
Hehner value . L e .. S48

After saponification with an alcoholic solution of sodium hydro-

xide the unsaponifiable matter was removed from the soap by ether
and the liquid ang solid acids separated by the Twitchell process, the
general properties of the acids being given in Tables II and IIL

TABLE 11
. Total Fatty Acids. o
s w178
Iodine value ... - e . 58
Titre test .. oy e .. Loen e - < i

M. W, w 9

-21

TABLE II1.
Saturated Acids Unsaturated Acids
(41:2 per cent.) (58'8 per cent.)
% 1°4368 1'4589
Iodine value - 38 111-8
M.w. .. 2722 280'8

The Unsaturated Acids.—The unsaturated acids were identified
by the preparation of the additive bromo-compounds by the method
of Jamieson and Baughman (Journ. Am. Chem. Soc., 1920, 42, 2398).
The results are tabulated in Table IV and indicate the presence of a
mixture of linolic acid (278 per cent.) and oleic acid (72*2 per cent.
by difference), a result which agrees well with the observed iodine
value (Found: 112. Calc. 115).

TABLE 1V,
Quantity brominated 5-854 g. 6:30¢ g.
Yield of di- and tetrabromo-acids 10027 g. - 10742 g.
Yield of hexabromo-acid 00 - 0-0
Br in mixed bromo-acids 42'1 per cent. 42°0 per cent.
M. P. of tetrabromo-acid 112-113° 112-113*

The Satwrated Acids—The mixture of saturated acids was con-
verted into the methyl esters and these were fractionated under
diminished pressure, the results being summarised in Table V.

It has been assumed from the molecular weight of the ester and
the melting point of the acid. that fraction 1, in addition to palmitic
acid, contains some myristic acid. It was not found possible to
separate this acid in a pure state since crystallisation yielded only
palmitic acid. The presence of myristic acid must .therefore be
considered as doubtful. From fractions 2-7 it was possible to separate
by the usual methods both palmitic and stearic acids.

. The ester which remained in the distilling flask after the fractiona-
tion gave on hydrolysis an acid m.p. 65-66°, M.W. 330°3. After
repeated recrystallisation the m.p. was raised to 78°, M.W sl d
1t 1s probable that this acid is lignoceric acid whis#™Tas
M.W. 368.
3
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30
11-0
250
450
630

VI

IX

'0'0

05
200
400
650
950

30

80
180
600
97-0

450

90

Percentage of methyl stearate calculated from
22-2

36
67-3

- 999
48

47-9

59-1°
55-6°
56-3°
59-50

61-6°

60- 5-61-5°
62-62:5°
61-61-5°
57-57-5°
55-5-56°
60-5-61°
67-5-68-5°

TABLE V.

v
Titre of

ester
254°

24*
23°5-24°
26-5-27°
28'5"
36-2* -

26'7°

11
M. W. of
ester
‘ 266-7
272°5
2762
2834
289-2
2984
343-4

271

* Mixture of myristic acid (11 per cent.) and palmitic acid (882 per cent.)

+ Mixture of stearic and lignoceric acids.

59
4-8
76
39

11
Yield per
cent.

78
11-0
367
22:3

I
172-174°

174°

177-179°
180-183°
183-186°
187-190°
195-200°
Residue

1
2
3
s
5
6
7

Praction| B. P. (7 mm.)

No. of

23

The examination of the saturated acids thus shows them to have
the following composition :-—myristic acid ? (09 per cent.), palmitic
acid (72'9 per cent.), stearic acid (24'1 per cent.) and lignoceric acid
(2°1 per cent. by difference).

Unsaponifiable matter.—The unsaponifiable matter (0’8 per cent.
was purified by the digitonin method and the crude sterol (32°2 per
cent.) was converted into the acetyl derivative which after crystallisa-
tion from alcohol melted at 125°. It consisted apparently mainly of
acetyl! sitosterol (m.p. 129°), but was not obtained in sufficient quantity
for turther curification.

SUMMARY.

‘The seeds of Cerbera odollam contain 43'1 per cent. of a non-
drying oil. The oil contains the glycerides of linolic acid (16°4 per
cent.), oleic acid (4'2 per cent.), myristic acid? (0°4 per cent.), palmitic
acid (30 per cent.), stearic acid (9'9 per cent.) and lignoceric acid
(0’9 per cent.).

The unsaponifiable matter forms o'8 per cent. of the oil and
contains 32'2 per cent. of a sterol, probably sitosterol.



PART X. THE OIL FROM THE SEEDS OF HOLARRHENA
ANTIDYSENTERICA.

By Ramackandra Vishnu Ghanckar and P. Ramaswami Ayyar.

During the extraction of the alkaloid, conessine, from the seeds
of H. antidysenterica (Journ. Chem. Soc., 1926, 2123) it was observed
that the seeds contained an oil, and a considerable quantity having
been obtained it appeared a desirable subject for detailed examination.
The oil was present in the seeds to the extent of 19 per cent. and was

a drying oil’
EXPERIMENTAL.

The oil was extracted from the finely ground seeds with light
petroleum and was quite free from alkaloidal impurities, It had the
following constants :—

TABLE L

di 09354

Acid value... 361
Saponification value ... . 180°5
Unsaponifiable matter 3'5 per cent.
Acetyl value . 229

1odine value e 14971
Reichert-Meisel value ... e 17
Reichert-Polenske value w 04

Hehner value e 94-3

After saponification the oil gave.a mixture of fatty acids with the
properties given in Table II.

TABLE I

75 14507
Iodine value ... © ves .. 151'3
Titre test v 24-7°
M. W. w2838

The mixed fatty acids were separated by the Twitchell process
(doc. cit.) and the results are summarised in Table 11I.

25
TABLE IIIL.

— - Saturated Acids (14'4 per cent.) Unsaturated Acids

(85'3 per cent.)

% . 1-4484 " 14616
Iodine value 28 1800
M. W. 2900 280°0

The Unsaturated Acids.—The acids present in the mixture of
liquid acids were identified by Jamieson and Baughman’s process
(Joc. cit.) and were found to consist of a mixture of linolic acid
(639 per cent.), linolenic acid (116 per cent.) and oleic acid (24'5 per
cent. by difference). The bromination results from which these
percentages were calculated are given in Table IV, and are in good
agreement with the iodine value (180) ‘since a mixture of acids in the
proportions given above would have an iodine value of 179.

TABLE IV.

Byomo-dersvatiyes of the Unsgtyrated Acids,

— — a—— —
£y

Quaatity bron;:gq;t«i T ‘ I 358¢g 493 ¢
Yield of di- ang tetrabromo-acids e i 611 g 845 ¢
Yield of hexabrgmo-acid . 14g . 14 g
Br, in crude jyomo-pcid ..., we| 482 peycent. 483 per cent.
M. P.of totrabrgmorcid ... .| 121 nz-1se
M. P. of hexabrgmo-acld ... - 176-190° 179-180°

e et " -

The .S;mtmﬁd A?H&;—Thé sgpgggtig;i of the saturatéd acids was
effected by distillation of the methyl esters, composition of the various
fractions beipg determined in the usual manner. '

The ester fractions 1~6 were hydrolysed and the acids examined.
No evidence was found of the presence of any acids other than
palmitic and stearic. Assumipg the presence of these two acids the
percentage compgsition of the mixed esters as determined from the
titre of the ester, etc. and shown in colymns VII, VI{I, IX and X
of the table are in fair agreement. Fraction 7 was nearly pure methyl
stearate, but fyom" fraction 8 an acid of m.p. 65°, M.W. 303 was
separated. This acid was not ‘homogeneous and since from
fraction 9 it wgs found possible to separate lignoceric acid, m.p. 80",



V1

300
350
40°0
500
87:0

IX

190
300
360
50'0
52-0
890

VIII
v
160
280
350
45°0
485
800

Percentage of stearic acid calculated from
111

120

37°5

47-5

500

90°0

96°01

91-0f

33-0t

VII

56-4°
65-8°

VI
Titre of
acid
54-8°
ss. 40

560

v
M. P. of
acid
55-55-5¢
56-56-5¢

56-5-56-8°
56-6-57-2°
67-3-67-8°
63-5-64°
62-62-5°
63-5-64°

57-57"5°

TABLE V,

v
Titre of
ester

23-8°
24-8°
25:9°
26-8°
27°2°
316
32:0°
33-8¢

33

111
M. W, of
ester
2782
280°5
283'3
295-0
301°6
3055
340-2*

27

88
13'8
75
2'8

19-4

1 These are assumed to be mixtures of stearic and lignoceric acids.

* Thig is the M. W. of the acid and not of the methyl ester.

11
Yield
3-9
14-0,
84
1144

per cent.

bt

1
180-182°
182-185°
185-188°

189-193°

203-205°
208-215°
Residue

below 180°
195-198°

1
2
3
4
5
6
7
.

Fraction| B.P. (8 mm.)

No. of

27

M.W. 366°6, we have assumed it to be a mixture of stearic and
lignoceric acids.

From the above results the mixed saturated acids have the
following composition :—palmitic acid (391 per cent.), stearic acid
(47°4 per cent.) and lignoceric acid (13's5 per cent. by difference).

Unsaponifiable Matter.—The unsaponifiable matter (3°5 per cent.)
yielded on treatment with digitonin a sterol (174 per cent.). This
was identified as phytosterol by the preparation of the acetyl derivative,
m.p. 119~120° '

SUMMARY.

‘The seeds of /. Antidysenterica contain 19 per cent. of a drying
oil composed of the glycerides of the following acids :—linolenic acid
(10 per cent.), linclic acid (54*7 per cent.), oleic acid (21 per cent.),
palmitic acid (56 per cent.), stearic acid (68 per cent.) and lignoceric
acid (19 per cent.).

The unsaponifiable matter (3's per cent.) contains phytosterol
(17°4 per cent.).



PART XI. THE OIL FROM THE SEEDS OF ANONA
SQUAMOSA (Lian.).
By Ramachandra Visknu Ghanekay and P. Ramaswami Ayyar.

Anona squamosa (Linn.), the custard apple tree, is a native of
tropical America but has long been naturalised in India and occurs
commonly in Southern India, being cultivated for its fruit. Tl_le
seeds, leaves and immature fruits are stated to contain an acid
resinous principle which is destructive to insect life (Pharm. Indica,
1, 44). The oil in the seeds has not been investigated and a detailed
study of the fatty acids obtained on its hydrolysis forms the subject
of this cotimunication:

EXPERIMENTAL.

The, seéds wére obtained from the fresh, ripé fruits and after air
drying consisted of husks and shells 30 per cent., kériiels 5o pér cent.
The seeds dried at 110° (loss in weight 33°3 per cent.) yield on
éxtraction with light petroleuin (b.p. 40-60°) 30 pet cént. of an oil.
The hot petrol extract on standing deposited a small Guantity of a
resin (1°2 per cent.); this was separated and, after removal of the
solvent, an oil remained which had the constants given in Table 1.
It may be classed as a non-drying oil.

TABLE 1.
di5 . 09126
Acid value e .. 08
Saponification value .. " .. 1883
Unsaponifiable matter oo 02 per cent,
Acetyl value .ee o 185
Jodine value T w 856
Polenske value ©we 001
Reichert-Polenske value e . we 06
Hehner value v 938

The mixed fatty acids obtained on hydrolysis of the oil had,
after removal of the unsaponifiable matter, the constants given in
Table II.

TABLE I1
e . 14470
Iodine value e - U8
Titre test - o . 318

M.W. LI S . 276°8

29
L]
The properties of the saturated and unsaturated acids obtained
after separation by the Twitchell process are summarised in
Table I11.

TABLE III.
. Saturated acids Unsaturated acids -
(266 per cent.) (733 per cent.)
e 1:4382 1+4511
Iodine value 30 1127
M.W. e 2719 281'6 .

The Unsaturated Acids—From an examination of the bromo-acids
only linolic acid (24'7 per cent.) and oleic acid (75'3 per cent.) appear
to be present. This percentage composition agrees well with the
observed iodine value (found, 1127 ; calc., 112°5),

TABLE 1V,

Bromo-devivatives of Unsaturated ~Acids.

Quantity brominated C e 4-406 g: ’ 3739 g.
Yield of di- and tetrabromo-acids 7°550 g. 6400 g.
Br, in crude bromo-acid 41'S per cent. 414 per cent,
M.P. of tetrabromo-acid e 112-113° 112-113°

The Saturated Acids.—The saturated acids were separated by
fractional distillation of the methyl esters, composition of the various
fractions being determined in the usual manner.

By the hydrolysis of the individual fractions it was found possible
to separate palmitic and stearic acids in a pure state. - From fraction 1
a liquid acid was isolated with an equivalent of 126'5. Owing to the
limited quantity of material available it could not be identified.
From fraction 8 a small amount of an acid was obtained which after
repeated crystallisation had m.p. 78-79°, M.\W. 392. This acid is
possibly cerotic acid which is stated to melt at 78°and has M.W. 396.
The percentage composition of the saturated acids is (see cols. VII
to X) lower fatty acids (1°2), palmitic acid (55°4), stearic acid (40°1)
and cerotic acid ? (3°3). '
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* Assumed to be a mixture of methy! stearate and methy! cerotate.
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Unsaponifiable Mattev.—The oil contained o'2 per cent. of
unsaponifiable matter which on treatment with digitonin gave 159
per cent. of a sterol. This was identified as sitosterol by the pre-
paration of the acetyl derivative, m.p. 128-129°.

SUMMARY.

The seeds of Anona squamosa contain 14 per cent. of a non-drying
oil and 0'56 per cent. of a neutral resin. The oil is composed of the

- glycerides of oleic acid (18-1 per cent.), linolic acid (55:2 per cent.),

palmitic acid (147 per cent.), stearic acid (10°7 per cent.) and cerotic
acid? (o'g per cent.). An unidentified liquid saturated acid (o*3 per

- cent.) was also present. The unsaponifiable matter (o°2 per cent.)

contains sitosterol (15 per cent.).

Department of Oyganic Chemistry,
Indian Institute of Science,
Bangalore.

[Accepted, 2-2-27.]
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VoLuME VIL—(1924).

Part I.—Studles in Alcoholysis V. The Alcoholysis of Esters of aB-unsaturated Acids
and of the corresponding saturated Esters. II.—Chemical Factors in
Denitrification. 111.—The Retting of Coconut Husk for the Production
of Coir. IV.—Reactions of Chromates at High Temperatures.
Part 1. The Synthesis and Decompaosition of Calcium, Sodium and
Magnesium Chromates in Ajr. V.—Oil from Mimusops Hexandra:
Rayan Oil, VI.—The Relation Between the Iodine Values and
Refractive Indices of Hardened Oils. Part [I. V1il.-~Contributions
to the Scientific Study of the Lac Industry, Parts [—VIIl. VIIl.-I.
The Systematic Nomeunclature of Polycycliec Carbon Systems. II.
Polycyclic and Cage Systems of Carbon Compounds. III. The
Systematic Nomenclature of Heterocyclic Compounds including
Polycyelic Structures. IX.—The Use of Mixed Catalysts in the
Hydrogenation of Oils, X,—~Condensation of Aromatic Amines with
Chloroform or Carbon Tetrachloride in the Presence of Finely Divided
Copper. XI.—~1. Notes on Bixin, by K. Venkataramaa. IL. An
Alkaloid from Anona Squamosa Leaves. XII.—lodine as a Catalyst in
Reactions Involving Elimination of Hydrogen Halides, XIII. —Studies
Relating to the Symbiosis of Seeds and Bacteria. XIV.—The Bio-
Genesis of Mahua Oil. XV.—Contributions to the Scieatific Study of

” the Lac Industry, Parts IX—X.
T VorLume VIII (A)—(1925).
PRINERD AN D LD Part 1.—The Photochemical Oxidation of Aromatic Hydrocarbons. I. 1I.—Kachi-
BEY GRORGE KBENNETID VY THE HTOURSAN PRESH

Grass Oil. [Il.—Argemone OQOil. IV.~—Essential Oil of Cyperus
ot o B850 sanRrAas (10270 Cusal Rotundus. V.—Dehydration of Rectified Spirit by means of Anhy-
drous Calcium Chloride. VI.—The Hydrolysis of the Amides of
aB-Unsaturated Acids and of their Saturated Analogues. VII.—
I. Studies Relating to the Acetone-Producing Organisms. I, Mahua
Flowers as Raw Material for the Acetone-Fermentation Process.
VI1Il.~Studies in Esterification. IX.;-Constituents of the Marking-
Nut: *Semecarpus Anacardium’ Linn. X.—Notes on Some Indian
Essential Oils. XI.—Bromo-Derivatives of Para-Methoxycinnamic
Acid. XII.—I. Ad Examination of Some Gum-Enzymes. II. Chemi-
cal Constitution of the Gum from 'Boswellia Serrata’. XIIL.—
Industrial Wastes as Manure. I. Ajowan and Mohua Cakes as
Rertillsers, II.. Utilisation of Refuse. XIV.—Constitution of
Manasse’s Hydroxycamphor. XV,~—The Reaction Between Sodium
Sulphite and Sulphur. XVI.—The Occurrence of Sylvestrene.

Voruue VIII (B)—1925. ‘
Part I.—Lecher Wire Measurements. Il.—The Aluminium Anode Film Dielectric.

Vorume IX (A)—1926.

Part I.—Contributions to the Scientific Study of the Lac Industry. Part XI, Early
Recognition of Sex among Lac Insects, by S. Mahdihassan. Price,
Rs. 4. :

Part 1I.~Vegetable Oils Containing Giycerides of Erucic Acid, by J. J, Sudborough,
H. E. Watson and P. Ramaswami Ayyar. Price, Rs. 2-8,

Part 1II.~The Production of Ether by Solid Catalysts, by S. K. Kulkarni Jatkar
and H. E. Watson. -Price Rs. 3.

Part IV,~The Constituents of Some Indian Essential Qils. Part XVIII. Derivatives

of Abietic Acid, by Madyar Gopal Rau and John Lionel Simonsen.
Price, As. 8.
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Part. V.—Tte Fat {rom *Salvadcra Oleoides ’: Khakan Fat, by C. K. Patel, S.
Narayana Iyer, J. J. Sudborough and H. E. Watson. Price, As. 12.

Part VI.—'Tte Constitvents of Scne Indian Essential Oils, Part X1X. The Essential
Oil from the Rhizcmes of Kaempferia galanga by Puthan Madbathil
Bhaskara Panicker, B. Sarjiva Rao and John Lionel Simonsen. Part
XX. Tke Essential 0il from the Rhizomes of Curcuma Arowmatica
Salisb., by B, Sanjiva Rao, Vishnu Parushottam Shintre and John
Lionel Simionsen. Part XXI. The Issential Qil {rom the Wood of
Erylhroxylon monogynum Roxb., by B. Sanjiva Rao, Vishnu Paru-

. shotiam Shintre and John [.ionel Simonsen. Price, As. 12.
Part VI1.—Reactions of Chromates at High Temperatures, Part II. The System
" CaO — Cr,0, —O,, by K. 8. Nargund and H. E. Watson. Price, Re. 1.

Part VIII.~1. The Catalytic Hydrogenation of Carone, by Subramania Narayaua Iyer
and John Lionel Simonsen. II. Conessine, by Darab Dinsha Kanga,
Panchandana Ramaswami Ayyar and John Lionel Simonsen. Price,
As. 8.

Part IX.—Derivatives of Naphtraquinolines and Naphthaisoquinolines. By Charles
-Stanley Gibson, Kalvoi Venkatakrishna Hariharan, Kottiazath Narayana
Menon and John Lionel Simonsen. Price As. 12.

Part X.—I. Isomeric Phenylserines. II. The Unstable Modification of isoNitroso-
camphor. IlI. @-Mannitol from Gardenia Turgida, by M. O. Forster
and Keshaviah Aswath Narain Rao. Price, As, 12,

Vorume 1X (B)—1926.
Part | — Double Synchronous Speed Alternators, by K. P, Roy. Price, Re. 1.
Part I11.—The Characteristics of Beam Transmitting Aerials, by J, K. Catterson-Smith,
Price, Re. 1.
Part 111.—Aerial Testing, by J. K. Catterson-Smith. Price, Rs. 1-8.

Part 1V.—Circulating Currents in Wave-Wound Armatures, by F. N, Mowdawalla
and G. K. Pradhan, Price Rs, 1-8.

Pait V.—Madras (Fort}) Radio Field Intensity Measurements at Bangalore, by K.
Sreenivasan, Price, Rs. 3.

Vorume X (A)—1927.

Part [.—L. Some Reactions of Carone, by Kottiazath Narayana Menon and Jobn Lionel
. Simonsen. II. A Synthesis of Morindone, by Rankauta Bhattacharya
and John Lionel Simonsen. III. Derivatives of Acenaphthpy-
ridine, Part I, by Srikumaran Unni Nair and Jobn Lionel Simonsen.
Price, As. 12.

Part II—Oils and Fats from the Seeds of Indian Forest Plants. Part VIII. The Oil
from the Seeds of Thevetia Nersifolia (Juss.). By Ramkanta Bhatta-
charya and P. Ramaswami Ayyar. Part IX. The Oil from the Seeds of
Cerbera Odollom {Gaertn.), Part X. The Oil from the Seeds of
Holarrkena Antidysenterica. Part XI. The Oil from the Seeds of
Anona Sguamoss (Linn.). By Ramachandra Vishnu Ghanekar apnd
P. Ramaswami Ayyar. Price As. 12,
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