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. THE CATALYTIC HYDROGENATION OF CARONE.

By Subramania Narvayanc Iyer and John Lionel Stmonsen.

During the course of his researches on the terpenes Baeyer (Ber.,
1894, 27, 1913) prepared the dicyclic ketone carone (I), and until the
separation of the two hydrocarbons A% and a%carene from the
essential oils obtained from P. longifolia and A. Jwarancusa (J., 1920,
117, 570; 1922, 122, 2292) this was the only known substance of the
terpene group possessing this dicyclic structure. In view of the
probable wide occurrence of these dicyclic hydrocarbons in nature
it appeared to us of interest to attempt the synthesis of a‘carene
(IT11). The simplest method available would be the elimination of
water from the secondary alcohol (II) which should result from the
reduction of carone.

CHMe CHMe CMe
N\ N 7\
H,C CO H,C CH-'OH H,C CH
| | | | |-

QO HC CH  HC ¢H ap HC ¢H
\/I \ /I N
HC-CMe,  HC-CMe, HC-CMé;

CHMe CHMe
7\ N
H,C CH-OH H2C|: CIO
[ |
(IV) H,C CH, H,C CH, V)
\./ \~
CH'CHMe, CH'CMe,:OH

It was shown by Baeyer (Ber., 1895, 28, 1601) that when caroheé
in moist ethereal solution was reduced with sodium A-mernthan-2-ol
(IV) was produced, whilst treatment of the cyclic ketone with s6dium
and amyl formate with subsequent decomposition of the hydroxy-
methylene derivative yielded the corresponding monocyclic ketone. A
further indication of the marked instability of the dicytlic system was the
fact, also observed by Baeyer (Ber., 1896, 29, 16), that in the presence
of dilute sulphuric acid carone was converted into p-menthan-8-o0l-2-one
(V). It was obvious from these experiments that carone behaved
more like an ag-unsaturated ketone than a dicyclic ketone, but it
seemed to us that it might prove possible to hydrogenate it catalyti-
cally to the secondary alcohol (II).

* Reprinted from the Journal of the Chemical Society) 1926, 2049,
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.U.nfortunate.ly, this was found not to be the case. Under the
conditions described in the experimental section, after the absorption
of 1 mol. of hydrogen, the product consisted mainly of g-menthan-2-one
mixed with unchanged carone and otber substances: on complete
reduction (2 mols. of hydrogen), g-menthane (in small quantity),
p-menthan-2-0l (IV), and /-p-menthane-2 : 8-diol were obtained.

dise Ihe./ﬁ-menthan-.z-ol (IV) obtained was optically inactive and
bl ered in one particular only from the racemic alcohol described
y Wa;llach (Annalen, 1893, 277, 132)—the phenylurethane melted
zt 107° and not at 75-76°. This discrepancy is in all probability
ue to the fact that the two alcohols are stereoisomeric, since four
racemic forms are possible.

. The formation of /#-menthane-2 : 8-diol during the hydrogenafion
Ls(cl)f some interest and it would appear to have been formed by the
ydration of the cyclopropane ring by the very dilute hydrochloric acid

present in the reaction mixture, the hvdroxy-
undergoing reduction. ' ydroxy-ketone subsequently

It is somewhat remarkable that no evidence was i

presence of m-cymene derivatives, nor does there ap;el;t: 1?: dbgf ;ge
tendency for cycloheptane derivatives to be formed. Although thesz
experiments have not proceeded in the desired direction %he are
not without interest since they show quite clearly the great, tenc{enc

of carone to behave like an ag-unsaturated ketone. It is proposed ty
nvestigate other reactions with carone in order to dete%mp h .
far this property is general. e oW

EXPERIMENTAL.

The carone required for these experiments was i
% C most
;();ep;.redcllln quangtlty 15)%' the method of Kondakov aniionGvg?ll)ear:gz
. pr. em., 1897, 50, 256). It had b. p. J
T8 09468, 78 14730, and [2] 8 — agor, L o0 3370 mmn

The most satisfactory method of hydrogenation i .
The ketone (10 g.) was dissolved in acet%c acid (;So tc}f;,follomrlg.

chloride solution (Pt. 10 per cent.; 5 c.c.) and gum arabi)é 5%113;::?(:5

(gum aral?ic, 2 per cent. ; 20 c.c.) were added, and th i

ing the mixture was evacuated and filled with hydroger?. b(;{tlsi)lcuot?ctmilz;
colloidal palladium (1 c.c.) was added, the apparatus again evacuated
and filled with hydrogen at a pressure of 2 atmospheres The
mixture was mechanically shaken; hydrogen was rapidly absorbed
during 2-2; hours until approximately 2 litres (2 mols.) had been
taken up. The mixtures from a number of such experiments were
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combined and, after separation of the platinum, the oil was taken up
with ether, the ether washed with sodium carbonate solution until
free from acetic acid, dried, and evaporated. The residual oil partly
crystallised on keeping. The solid (A) was collected, and the filtrate
distilled under diminished pressure (100 mm.); three main fractions
were then obtained, (i) 105-115° (ii) 135-140° (iii) 140-180°. The
small residue crystallised and was added to (A).

p-Menthane—Fraction (i) was repeatedly distilled over sodium;
it then had b. p. 168-169°/685 mm., & 0'7984, #y 1°435, was
optically inactive, had a smell resembling that of light petroleum and
was not attacked by warm alkaline permanganate (Found: C, 86'0;
H, 1379. Calc.: C, 857; H, 14'3 per cent.). The small quantity
available did not permit the preparation of crystalline derivatives, but
there would appear to be no doubt that the substance is p-menthane.

p- Menthan-2-0l.—The higher fractions were kept for some days
in the ice-box and after removal of the solid deposited (this was added
to A), the filtrate was heated with alcoholic potassium hydroxide to
hydrolyse any acetyl derivative present. The cyclic alcohol was
distilled in steam and then under diminished pressure ; b. p. 143-144°/
100 mm., d¥% ogoos, # 1457. It was optically inactive (Found:
C, 76'9; H, 12°6. Calc.: C, 769; H, 12-8 per cent.). The phenyl-
urethane crystallised from light petroleum in needles, m. p. 107-108°
(Found : N, 54. Calc.: N, 5°1 per cent.)

The alcohol (10 g.) was oxidised in acetic acid solution with a
slight excess of chromic acid; the p-menthan-2-one obtained, b. p.
146-148°/100 mm., was identified by means of the oxime, m. p. 105°%
and the semicarbazone, m. p. 194-195°% which were compared with
authentic specimens. -

On oxidation with alkaline permanganate the ketone gave
p-isopropyladipic acid, which was purified through the calcium salt
and recrystallised from water, from which it tended to separate as
an oil. The acid was very difficilt to purify and melted at 78-80°
(Found for the silver salt: Ag, 541. Calc.: Ag, 53'7 per cent.)
Previous workers (Wallach and Koehler, Annalen, 1905, 339, 113;
Wallach, #62d., 1906, 343, 33; 1917, 414, 287) also have found the acid
difficult to crystallise.

1-p- Menthane-2 : 8-diol—The solid (A) crystallised from ethyl
acetate in large, glistening prisms, m. p. 155-156° [a]§ —40° in
chloroform (Found: C, 69'7; H, 11°4. Cale.: C, 69'8; H, 116 per
cent.). It was identified with /-p-menthane-2 : 8-diol (Wallach,
Annalen, 1917, 414, 195) (1) by treating it with an acetic acid solution

2
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of hydrogen bromide for some days ; the solid obtained on addition
of water crystallispd from methyl alcohol in plates, m. p. 57-58° and
was shown by direct comparison to be terpinene dihydrobromide,
(2) by oxidising it in acetic acid with a slight excess of chromic acid ;
#-menthan-8-ol-2-one was obtained, and identified by means of the

(s::rr;i;:arbazone, m. p. 149° (Found: N, 186. Calc.: N, 185 per
nt.).

Department of Organic Chemistyy,

Indian Institute of Science,

Bangalore.
[Accepted, 2 1~10-26.)

. CONESSINE.

By Darab Dinsha Kanga, Panchandana Ramaswami Ayyar,
and John Lionel Simonsen.

The alkaloid conessine has been obtained from the bark and
seeds of Holarrvkena antidysentevica and from the bark of H. africana
and A. congolensis. It has formed the subject of a considerable
number of communications,? but little is known regarding its
chemistry beyond the fact that it has the empirical formula C,HyN,
and contains two tertiary -NMe groups.

We had planned an extended investigation on this alkaloid,
since, in addition to the intrinsic value attaching to the determination
of its constitution, there was the added interest that there is a
considerable body of clinical evidence indicating that the bark of
H. antidysenterica is of value in the treatment of diseases of the
dysenteric type (compare Henry and Brown, Trans. Roy. Soc. Trop.
Med. Hyg., 1923~4, 117, 61, 381). Unfortunately our experiments had
to be terminated at an early stage, as certain derivatives of conessine
had an extremely toxic effect on one of us (J. L. S.), giving rise to a
severe attack of giant urticaria. We prepared a few new derivatives
of conessine, and record the results of our work in the hope that they
may be of assistance to other investigators.

Giemsa and Halberkann observed (Joc. cit., p. 212) that when the
ammonium base formed by treating an aqueous solution, of conessine
dimethiodide with silver oxide was heated at 200° under diminished
pressure, trimethylamine was evolved, leaving a crystalline base.
We have examined this reaction in some detail and have found the
residue to consist of a mixture of at least two bases. One of these,
for which the name apoconessine is proposed, has the formula C,,H,N,
having been formed by the elimination of trimethylamine, water and

* methyl alcohol from conessinedimethyl-ammonium hydroxide. It
- was characterised by the preparation of the crystalline ZAydrogen

1 Reprinted from the Jowrnal of the Chemical Society, 1926, 2123.

? The following would appear to be a complete list of the references to conessine in the
literature : Haines (7vans. Med. Soc. Bownbay, 1858, 4, 28, as nereine) ; Stenhouse (Phaswn. J.,
1864, 5, 493)°; Haines (dbid., 1865, 6, 432) ; Wulfsberg (Go#. Nackr., 1878, No. 3) ; Keidel,
Dissert., Géttingen, 1878 (‘ Physiologische Wirkung des Conessine ’) ; Dutt (Calcutta Chemical
Examiner’s Report, 1880) ; Warnecke (Ber., 1886, 19, 60) ; Polstorff and Schirmer (ibid.,

. 78) ; Polstor gz‘bid., p. 1682) ; Blondel (J. Pharm. Chem., 1887, 16, 391) ; Warnecke {Arch
harm., 1888, 226, 248, 281):; Ulrici (dbid., 1918, 256, 57) ; Giemsa and Halberkann (ibz‘d.'
p. 201) ; Pyman (J., 1919, 115, 163). '
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sulphate and picrate.  The crystalline methiodide was reconverted into
the original base on treatment with silver oxide.

We have also made some preliminary experiments on the action
of alkali on conessine dimethosulphate and obtained a very hygro-
scopic, crystalline base, Cy,lI,N,; this is apparently a dimethyl
derivative of conessine formed by the loss of 2 mols. of water from

In the preparation of conessine dimethosulphatc (compare Giemsa

and Halberkann, Joc. ¢i2.), in addition to the crystalline dimethosulphate, |

a _thhlck, extremely hygroscopic oil was obtained which, on treatment
with alkali, gave a dase for which a simple formula could not be

found ; possibly this was due to th 1 i
; pos as e presence of some impurit
we could not repeat the preparation. purity, but

EXPERIMENTAL.

The finely-crushed seeds of H. antidysenterica y
extracted in a copper Soxhlet apparatus wijt:)h light péfx%:;et%r'r)l (Y)Vere
40-60") to remove the fixed oil (19 per cent.), and having been frée%
from solvent by a current of air, were mixed with milk of lime (CaO
100 g.). ’Ijhe whole was exposed to the air over-night and ther;
extracted with 88 per cent. alcohol for about 18 hours. The dee
brown extract was freed from alcohol by distillation, finally under
dxmmxshed pressure, and the residue shaken with dilute hydrochloric
acid.  Ether removed non-basic impurities from the filtered acid
solution, from which ammonia then precipitated the crude alkaloid
This was extracted with ether, and from the dried extract the alkaloid
was obtained as a viscid, brown oil which partly crystallised on keep-
ing (yield 1 per cent.).  The oil, dissolved in the minimum qumtif
of alcohol, was warmed with a concentrated alcoholic solutic‘m )fl
sufficient oxalic acid for the formation of the hydrogen oxalate 'I‘l;J
salt crystallised in colourless prisms on cooling and was re(;r étall.' cel
from alcohol.?  The recovered base melted at 120-121° 'myd at 2g°
after crystallisation from acetone (Found: C, 80'6: H 1,1" ‘C ll25'
C, 80'0; H, 11°3 per cent.). T e

Conessine was not attacked when boiled in sulphuric acid solution
for some time with Jmanganese dioxide. It was, however slowly
converted by an acetic acid solution of mercuric acetate’inté a base

1 Since crystallisation of the base from acetone is alwavs i
> 1 i ta ays accompanied by consi
loss of materjal, when working with large quantities it is more converﬁent to rgcr(;'irtls.llcllies?tbg:
hydrogen oxalate ; the base is then readily obtained pure enough for experimental purposes
and does not require to be recrystallised. satal purposes

Q&;&M} {400,

which crystallised from dilute alcohol in fine needles.  This reaction
would appear to B worthy of further investigation.
/ LN

apoConessyf.—A solution of conessine dimethiodide (35 g.) in
«’,) was shaken with an excess of freshly-precipitated
fde, the silver iodide and the excess of the oxide were
removed, and the colourless filtrate was evaporated on the water-bath.
The concentrated, faintly yellow solution was heated under diminished
pressure, finally at 200°, vigorous frothing taking place. The deep
brown, viscid oil thus obtained was dissolved in chloroform, filtered
from a little carbonaceous matter, and the solvent removed. The
residual oil on trituration with a little alcohol rapidly crystallised, and
on recrystallisation from absolute alcohol apoconessine was obtained in
needles several centimetres in length; m. p. 68:5° (Found: C, 84°9;
H, 106; N, 50. C,HyxN requires C, 849; H, 1063 N, 4'5 per
cent.). ~ This base is insoluble in water, very sparingly soluble in cold
alcohol, and more readily soluble in hot. It is readily soluble in
benzene, chloroform, or ethyl acetate, and somewhat readily soluble
in light petroleum. Its port-wine coloured solution in concentrated
sulphuric acid becomes colourless on the addition of water. It
dissolves in nitric acid with a deep red colour, which rapidly changes
to yellow.

The Aydrochlovide and hydrobromide were sparingly soluble,
amorphous solids ; the Aydrogen sulphate, which was readily soluble
in hot water, much more sparingly soluble in cold, crystallised in
glistening leaflets, m. p. 107-108°. The salt crystallised apparently
with 73 mols. of water of crystallisation (Found : H,0, 11°0. C,HxN,
H,SO,, 74H,0 requires 33H,0, 11°6 per cent.), 34 of which were lost
on drying in a vacuum (Found: S, 6'4. C,Hgx-N, H,SO,, 4H,0
requires S, 6°6 per cent.). After drying, the salt began to soften
at 138°, gradually darkened and decomposed, but was not completely
liquid at 280° ’

The picrale crystallised from alcohol in fine, yellow needles, m. p.
t1o-111° (Found: C, 62'0; H, 7:0. CxzHyO,N, requires C, 62-2;
H, 67 per cent.). The methiodide was prepared by heating a mixture
of the base (1 g.), methyl alcohol (5 c.c.), and methyl iodide (1 g.)
in a sealed tube at 1oo0°® for 3 hours. It separated on cooling, and
more was obtained on evaporation of the mother-liquor.- It crystallised
from ethyl acetate-methyl alcohol in prismatic needles; these sintered
at 245° to a viscid resin which became clear at 283-285° (Found:
I, 28'1. C,HxNI requires I, 28'0 per cent.). When the methiodide
was treated with silver oxide in aqueous solution, apoconessine was
re-formed. ' : )
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The al i
alcoholic filtr ;
(see p. 2125) yieldcdltl(?teAf‘m”‘ which apoconessine had been separated
ble oil. This was (’iisr {L)n()\";l] of the solvent, a viscid uncrystallisa
D a S8 . . ) ! ’ e .
(1:2), the small quanmo V%d i an excess of dilute hydrochlorie acid
was filtered off. and t‘)’ ‘U‘Iz/mconcssmc hydrochloride that separated
b. p. 253"255"/',1 1‘ mm h% FSC recovered from the mtratek It had
crystallised at - f" and was a faintly yellow oil which slowly
ordinary solvents n]l‘lm’h?c(”cs. It was readily soluble in all the
fluorescence. Ti\c ;'l{ts zt:ﬁtl aqueous solution showed very strobg
soluble in water. 'I‘(hé )Y‘ 1 orgamce and inorganic acids were readily
picrate was obtained crystalline from ethereal

solution, but it
. ! was I BTN . )
purification. not possible to investigate this method of

Co )
(5:6 g-)neiéﬁglﬁmfff@ hate.—The basc (5 g.) and methyl sulphate
mixture boiled. AfteIrDOLOUSly in methyl alcohol (5 c.c.) that the
to crystallise in wellf about 5 minutes the dimethosulphate begarn
was added and th ormed prisms and after 1 hour acetone (5 C C)
Was obtained (2:6 e crystalline s_olid collected (yield 6 )-Sm‘or.c
The filtrate, aftergc.) Onlevaporatmg the mother-liquor in3 :% .v;.cuum
semi-crystalline oil om}? ete removal of the solvent, yielded 2 ViSCid.
all attempts at purigc lf'h was_extremely h)’gmsc‘opic and resisteci
erystallisation fram me& 1(1)n. The dimethosulphate, after re eated
Sraiskms_ which softened Zt azlgts)gugll-&cetonle, Lo obtair’xed in glisl:ening
T m o : :

overe;\;{lgh:;liir;zigeCQmpOSition- Theeptreigma;t 2230—242 i Shght

(Found: S, 106. Calc.: Sel(;)resced whte)n dried

.. S, 10°5 per cent.).

Action of Potassium H ;

The Simotiorsuaate torbrozide on Conessine Dimethotu phanivis
aqueous soluti 38:) and potassium o e

being passed o%r:ervﬁ]r: s}(ﬁat?d on the Water-bat}}:yg rsol}t;lvcvlestﬁzaslmg(;)f z::;
containing dilute hydro h;mpn apd through an 'absor tio t

on subsequent evg orct' oric acid. The hydrochl orig I}dapplartz} us
volatile base was fgr rr? éOD, yielded no residue, and 1a o Sottlx 10n(;
solution was concentrate d Alter 3 hours the ,pale b‘ pparenlkyl.n

brown oil then separ ted on the water-bath; a smallmwn o taTe
extract on evaporati% ated which was removeél in chlo ? . ’(Ij‘ha
examined.) The aqunegklleqeld '0'5 g. of a brown resin :vohiocr}?};vas( noet
" hon dioxide and eva solution, now colourless, was saturated with
dryness in a vacuum deziogated first on the water-’bath 'mdr ﬁiall to
residue was ground with (;;::lrx Olveq suiphuric acid. The crystal)l,ine
i S e e Bt

repeated until the crystalli h
methy! alcohol. ystalline residue was completely soluble in cold

The 6ase remaini
in needles, blﬁtms\::sm%xifrter the removal of the alcohol crystallised
. emely hygroscopic. It was insoluble in
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benzene, VEry sparingly soluble in acetone, readily in methyl alcohol

or water. Itgavea dipicrate which separated from dilute acetone in
fine, yellow needles, m. p. 258-259° (slight decomp.) (Found: C,
54°2, 54'2 H, 59, 6°1; N, 13°8. CaeHs014Ns requires C, 54°1 5 H,
5.9; N, 133%). The dimethiodide crystallised from hot water in

listening concentric groups of needles when the solution was rapidly
2ooled, but on slow cooling or gvaporation well-formed prisms were

deposited. The dimethiodide did not melt at 290"

The hygroscopic oil obtained during several preparations of the
dimethosulphate (se€ p- 2126) was treated with potassium hydroxide

in the way described above. The viscid, prown oil that separated

from the concentrated aqueous solution was taken up with chloroform.
ined which, after

On removal of the solvent a crystalline solid remainé
repeated crystallisation {rom acetone-benzene, Was obtained in
colourless, silky needles ; these rapidly became brown on exposure to
the air. As onlya small quantity of material was available, it is
possible that the substance was not obtained quite free from the large
amount of resinous impurity which accompanied it. 1t melted at
253-254° after sintering at 251°, Was$ readily soluble in water, and its
aqueous solution showed 2 marked fluorescence (Found : C, 63.9,
637 ; H, 87, 88: N, 9'7%): The picrate crystallised from alcohol in
small, yellow plates, decomp. about 256% but it was not prepared in
sufficient quantitLEg _anal sis.

o

jerat College of Science,
Ahmedabad.
of Organic Chemistry,
Indian Institute of Science,

[Accepted, Bangalore,
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Sudborough, H. E. Watson and B, T. Narayanan. Price, As. 8.

Part ll.—kachi-Grass 0il, by Bijoor Sanjiva Rao aud J. J. Sudborough. Price,
Re. 1

Part 111.~Argemone Oil, by 8. Narayana lIver,J.J. Sudborough and P. Ramaswami
Ayyar, Price, As, 12,

Part 1V.—Essential Oil of Cypetus Rotundus, by B. San}wa Rao, P."B. Pamcker and
J. J. Sudborough. Price, As. 8.

Part V.—Dehydration of Rectified Spitit by means of Anhydrous Calémm Chlorxde, .
by J. J. Sudborongh and P, Ramaswami Ayyar.  Price, As, 8. ‘

Part VI. -—’I‘he Hydrblysis' of the Amides of @f-Unsaturated Acids dand - of thexr‘

* Saturated Anafogues, by A. R Yathxra;a and ¥ J Sudborough_ LR

Price, Re.'1.. .
Part VII.—I. Studies Relatmg to the Acetone~Producmg Orgamsms, by Gilbert

J. Fowler and V. Subramanyan. -1, Mahua Flowers'as Raw Material -

for the Acetone-Fermentation Process by-A: G. Gokhale, Price, Re, 1.
Part V1I1,—Studies in Estenﬁcﬂhon byB vy thde and J. 7. Sudborough. Priee. :
Rs. 1-80. .~ 7 .-
Part 1X.~—Constituents of the Markmg~Nut ‘ Semecarpus Anacardxum Lmn., by
D. Satyanarayana Naidu. Price, As, 8.

Part X.—Notes on. Some Indian Essehtial Oils, by Bijoor Sanjiva Rao, J. J. Sud-
borough and-H. E. Watson. Price, Rs. 2.

‘Part X1.—Brome-Derivatives of Para-Methoxycinnamic Acxd by K. V. Haribaran
and J. J. Sudborongh. Price, Rs. 1-8-0,

Part XI1.—I. An Examination of Some Gum-Enzymes, by Gﬂbert J. Fowlerand M, A.
Malandkar. II. Chemical Constitution of the Gum from * Boswellia
* Serrata,’” by M. A. Malandkar. Price, Re. 1.

Part X1I1.—Industrial Wastes as Manure. 1. Ajowan and Mohua Cakes as Fertilisers.
I1. Utilisation of Refuse, by R. D, Rege Price, Re. 1.

Part XIV. —Consmutxon of Manasse’s Hydroxycamphor by M. O. Forster and
P, P. Shukla. Price, As. 8. - . ’ :

i
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Part XV,—~The Reaction Between Sodium Sulphite and Sulphur, by I, E, Watson
avd M. Rajagopalan. Price, As. 12.

Part XVI.—The Occurrence oi Sylvestrene, by R, Sanjiva Rao aud Joha Lionel
Simaonsen. I'rice, As. 8.

Vorume VI (13)—1925.
Part L—Lecher Wire Measurenients, by 8. R. Kantebet. Price, Re. 1.
Part Il.—The Aluminium Anode Film Dielectrie, by M, Subramaniat. Price, Re,

1.
VoLume IX (A)—1926.

Part L.—Contributions to the Scientitic Study of the Lac Industry. Part XI, Early
Recognition of Sex among Lac Insects, by S. Mahdihassan. Price,
Rs. 4
Part II. ——Vegetab]e Oils Containing Glycerides of Erucic Acid, by J. J. Sudborough,
) H, E, Watson and P. ‘Ramaswami Ayyar. Price, Rs. 2.8,
Part III.—The Production of Ether by Solid Cata]yets, by 8. K. Kulkarni Jatkar
and H. E. Watson. Price Rs. 3.
Part IV, ~The Constituents of Some Indian Essential Oils. Part XVIII. Derivatives
" of Abietic Acid, by Madyar Gopal Rau and John Lionel Sunonseu
Price, As. 8. .
"Part. V.—The Fat from *‘Salvadora Oleoides’: Khakan Fat, by C. K. Patel, S.
Narayana Iyer, J. J. ‘Sudborough and H. E. Watson. Price, As. 12.

. Part VI.—The Constituents of Sonie.Ihdian Essential Oils. Part XIX. THe Essgential
B Oil from the Rhizomes-of Koempleria £alanga by Puthan Madbathid
Bhaskara Panicker, B. Sanjiva Rao and John Lionc! Simonsen. Part

g XX. The E‘isentlal Ofl' ftom" the 'Rhizothes of Cwicuma Aromatica
: Salisb., by B. Sanjiva Rao, Vishnu Purushottam Shintre and John

Lionel Simonsen. Part XXI. The Essential Oil from.the Wooed of |

Erythroxylon monogynum Roxb., by B. Sasjiva Rao, Vishou Pnrtt—
- shottam Shintre and John. Lionél Slmonsen - Price, Asi12,. -

Part VII.—Renctions of Chromates at ngh ’I‘emperatmes Part II. The- System

Cal - Cryy—0,, by K. S. Natguod and H.-E., Watson., Price, Re. I.

Part VII[.—I, The Catalytxc Hydrogenatmn of Carone, by Subfamaiia Narayana Iyer

_'and John Lionel Simonsen. " II.: Conessine, by Darab Difisha Kanga,

Panchaudana Ramnswam1 Ayvar afd .Iotm T,lonel %xmonsen Price,
As. 8. ' : . )

N VOLUME IX (B)—-ISZ& ;, e -
Part 1,-Double Synchronous Speed Altertiators, by K. P, Roy. Pﬂea, Re.

Part IL~The Characteristics ot Beam Tmnsmtttmg Aen als,
Price, Re. 1,

Part 111, —Aerial Testing, by J. K. Eatierson- Smuh. Prwe, Re 18 L

Part IV.-(,xrculatmg Correits in Wave-Wound Armatures,
and G. K, Pradhapn. Price Rs. 1.8, -

Part V.—Madras {Fort) Radio Pield Intensxty Measurement
' Sreemvasan Pnce Rs. 3.

by.l K. Cattersou-Smith.'

.
At

by F. N Mowda*alh

s at Baht;ﬂoré‘, vy K. -
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