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ix unnceessary to discuss in detail the numerous
experiments in the cultivation of economic
plants which have been and are still being con-
ducted in the garden since its beginning. A few
of the products tried mayv simply be mentioned.
Chief among these are flax. hemp, rhea or ramie,
tobacco, henbane, vanilla, coffee, India-rubber,
Japanese wmulberry, cardamoms, tapioca and
cacoa. .\s regards horticulture, it may suffice
to sav that a large proportion of the kinds of
exotic plants now found in private gardens in
India have been introduced into the country
through the agency of this Garden, and that the
improved methods of cultivation were to a great
extent initiated here.

The Garden containing about 13,000 species
under cultivation, offers enormous opportunity
for the study of the tropical flora. These are
arranged regionally over the whole area which
are divided into 25 working divisions.

The Garden with the Herbarium and library
offers valuable materials for study of Indian
plants in detail and tropical flora in general
both in its dried and living state.

Thus in the long history of the Garden its
usefulness has been for the benefit of India as
a whole—not merely for Bengal, The secientific
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results obtained and the mopnumental publica-
tions of the Annals of the Roval Botanic Garden,
Calcutta, are of world-wide interest., 'The
collections of the herbarium are incomparably
the most valuable scientific collections of their
kind in Asia and ope of the most valuable in
the world. The Herbarium with the library is
fittingly situated in the Garden. The collections
of the Herbarinm dates from Roxburgh’s time.
The approximate number of sheets in the Her-
barium is estimated o bhe about two and s half
million. These are arranged according to
Bentham and llooket's Genera Plantarum. All
the precious collections of India, Burma and a
fair number of plants of those of Asia outside
India, Xurope and Australia, also a few of
Africa and America are housed in the Herbarium.
The provincial floras are stocked in almirahs
situated 1 the northern wing. The southern
wing is mainly occupied by the Iibrary. The
Library contains nearly 2,500 volumes and some
of the oldest botanical periodicals, the full set of
the irreplaceable Roxburgh’s fcones. The pre-
sent Herbaiium building is damp-proof and fire-
proof and was erected specially for the purpose
by the late Sir George King in 1883 for housing
securely the irreplaceable collections.

The Chemistry of Sesquiterpene Ketones.*

LTHOUGH the terpenes have been exlen-
sively studied dumrng the last fifty vears

it is only within the last decade that the sesquu-
terpenes and their dertvatives received the
attention of chemists. With the exception of
doremone described by Semmler in 1917, no
sesquiterpene ketones were known to occur in
volatile oils till 1932 and thetr isolation opened
up an interesting lield of research. Xremophi-
lones from the wood oil of Fremophilg maitchelli
were the first series of sesquiterpene ketones to
be isolated! and were found to belong to the
eudalin group. Ercmophilone forms an epoxide
with alkaline H,0, and ¢myes a hydroxymethylene
derivative thus showing the presence of the
grouping -CH,-CO-CH : (',  An isopropenyl
side cha:n was mmdicated mm eremophilone and 1n
hydroxydihvdro-eremophilone and an isopropy-
lidene in hydroxs-eremophilone. The naphtha-
lene hydrocarbon obtalned by {reating eremo-
philone with Grignard’'s reagent and sclenium
was found to be not ! :3-dimethyl-7-isopropyl-
naphthalene as per eudalene structures thuos
throwine a doubt on the presence of the angular
methyl «toup  The new structures adopted
are allied to the ionones and resin acids and are
under investigation. Shortly afterwards in 1934.
St, PPfau and Plattner® described two ketones
e-atlantone and B-atl&ntnne occurring in \Atlas-
cedar wood oil. Their presence in the oil had
been overlooked previously since a-atlantone is
hvdrolysed readils by alkali. The formula
assigned to these are based on degradation of
atlantones to a-acetvl-dipentene and 4-methyl-
Attetrabydro-acetophenone. The presence of
a smnll quantity of y-atlanlone was also con-

¥ Synopsis of an address delivered by Professor
J. L. Simonsen, D.Sc, F.R.S., at the Indian Institute
of Science on 13th January 1938.
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cluded by formation of 9-acetyl-terpinolene with
potash,

Closely related 1o these two ketones but of
an aromatic type are the sesquiterpene ketones
furmerone and ar-turtnerone present in admixture
in the oil obtained from the tubers of Curcuma
loyga which have been worked out with great
ingenuity by Rupe. Clar, St. Plan and Plattner.®
Recently, B. Sanjiva Rao has isolated from the
0il present in the tubers of Cyperus rotundus, a
sesquiterpene Lketone a-cvperone which like
eremophilone is a derivalive of eudalene. 1t is
stereolsomeric with ,B-C}rpemn-?, the two Ketones
diffeting from each other in the disposition of
the angular methyl and i1sopropenyl groups and
related to ecach other as menthone and iso-
menthone, Cyperones have recently been syn-
thesised at Oxford by Prof. Rolinson and at
Bangor. 'The very elegant method, so wvery
characteristic of Oxford laboratories, in recent
years gasve an  aptically  active qg-cyperoned
Although the synthetic cyperones differed some-
what from the natural products, there appeared
to be Little doubt that the products had identical
structure. The importance of the svnthesis lies
in the fact that it definitely establishes for the
first time the presence of the angular methyl
group Iin cyperones and in compounds of the
eudalene type. This is of significance in connection
with the ervemophilones already referred to.

Though the analyvtical chemist’s methods and
weapons have reached a stage of perfection that
it cannot be said with the same force, as was
said some years ago, Lhat a proof of a particular
structure lay 1in 1ts synthesis In the laboratory.
There i1s no doubt however synthesis plays its
own part in some doubhtiul cases as the above,
With compounds of increasing complexity, the
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number of isomers represented by the structure
becomes unduly large, so that it becomes
scarcely possible for the synthetic chemist to
obtain a product identical with the one in
(juestion.

Two outstanding problems in terpene chemistry
remain to be solved, the mechanism of the
formation of terpenes in plants and the part
they play in plant metabolism. It is simple on
paper to derive any terpene from geraniol or
linalol but there seems to be little justification
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for such a procedure. In many theories the
assumption is made that the more complex
terpencs are built up from the simpler. 1t is
more probable however that the sjmpler terpencs
originate with the degradation of the poly-
terpenes and resin acids. simnilar to <tarch
being Lhe progenitor of the sumpler sacchardes,
Our knowledge of the chenustry of these is still
too limited however for the elaboration of anv
definite scheme, i

Physiology of the Individual in the Tropics.”

HE address of Bt. Col. R. N. Chopra can con-
veniently bhe divided into two parts:
first part deals with the general primciples

involved in the phenomenon of adaptation; and

the second part deals with the wphyswological
adaptive reactions produced in the individual
under tropical climate,

““ The objective of human physiology is the
study of ‘ normal’ individual.,” But the
individual is influenced bv the
continuously changing in different
olobe. Hence there is a neceseity to find out the

normality of the individual in relation to his
environment. TImpoilance of this aspect of study
drew the attention of scientists from time to time
even from prehistoric days until the advent of
the science of bactericlogy jn the latter part of the
mineteenth century, when it lost its siemficance.

Man reacts to forces of nature, which tend to

disturb the physiologic cquilibrium, by ' con-
tinuous adjustment of internal
external relations’. He adapts himsell
live bezt under varied environmental conditions 7.
The physiological equilibrium is of a dynamic
and oscillatorvy nature and is the resuitant of
the reactions ol the body to variouws internal
and external stimuli. The adjustment is hrought
ahout by development of compensatory mechan-
isms so as to maobilise the veserve forces In the
individual. Depending on the degree ol such
adjustments, the power nf adptation can be made
+0 be set at a high ievel hy previong '* training .

Chemical, lormonic and nervous mechanisins,
being the mieans of adaptation to environment,
noperate singly or comjointly. With the develop-
ment of rcason the nervous adaptive reactions
become more ¢ complex, conscious and volitional ’.

Ot the environmental! conditions in the tropical
plains, the temperature, humidity and sunlght
are the important climatic factors. They pro-
duce reactions on the various systems of the
body, and the resultant effect may be the sum-
mation of there reactions.

The exact way in which the heneficial biological
effects are produced by the sunlight is not clear.
Hieh humidity has not much direct cffect but
when associated with high temperature adversely
affects the individual by preventing heat-loss
through evaporation. IHigh external temperature
does pot seem to have an offect on body
temperature. _ _ |

The temperature of the living body is main-
tained constant by balancing the production
and loss of heat. Neither the relatively high

* Summary of the Presidential Address of Bt., Cul,
[£. N. Chopra, Physiology Section, Indian
Congress, Calcutta, 1938,
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humidity of the atmosphere nor the concentra-
tion of sweat glands tn the skin play an important
part. in heat loss. The composition of sweat,
by lowering its salt concenfration hecomes
altered as< a measure of adaptation, when thereis
an excess of its excretion to lose bodv heat. The
other adaptive measure concerned in regulating
herat-lo<s is the development of a deep pigment
in tllp aliin.

The efleet of tropical climate on gastro-in-
te~tinal tract is to produece an afonic condilion

ith the resulting stasis and constipation. 1’o<s-
ibly, this is due to reflex vaso-constriction in the
visce™a with 1ncreased vasodilatation in  the
skin. That the gastric acidhity 1s much dimimashed
due to temperature 1n tropical vegetamrmans is
practically disproved. "The bacterial tora of
the intestine becomes changed due to  high
external temperature on the one hand and the
rich carbohvdrate diet ou the other.

A change in depth but not in rafe of respira-
tion occurs as an adaptation, during acclimatisa-
tion in tropics. The rate and Jdepth of respira-
tions of a native of tropical plan do not differ
from those of a person of temperate cliniate,

(‘hanges 1 blood pressure and pulse-rale are
relatively in«ignificant. DBlood yolhume increases
as a compensatlory measure Lo 1estore thie dimi-
nished blood supply to viscera. The only signi-
ficant change in the hsematological standavds
is a slight decrease 1m white blood corpuscle
count., p.wrticularly a decrease in polymorphs
and a noticeable increase in eosinophiles.
Marrow stimulation is suggested by a shift of
Arneth count to the left. DPlasma concentration
is greater, water being held in corpuscles.
Proteins and lipoids decrease and calcium
increases in plasma.

The reported psychological changes in tropical
climates are probably due to causes other than
climate. The absence ot any delinite evidence
indicating changes in the nervous svstem doex
not preclude the possibility of subtle changes
in the nervons system of the young.

The metabolism, energy level and resistanco
to infection are lowered and the cause is atin-
buted to the hypo-activity of Thyroid-Adrenal

apparatus, Sex-glands are said to be jess active
in tropics,
Aguoriated with the metabolie function is

the problems of diet m tropies,  The greatee
part. of available food ir of vegetable source.
T'he diet of the aatives of tlie tropics is  one
containing plenty of carbohyvdrates, relatively
small quantity of proteing of vegetable origin
and of low biological value and practically no
fatty acid which is of great value in growth and
nutrition, Though this type of diel got up
probably froin custom, reems to be well adapted
for tropical climate, Rut there {8 a necessit v



