The Oleo-resin from Dipterocarpus Indicus.

By J. C. Mansukhani and J. J. Sudborough.

Ina previous paper (K. Sitaram Iyer and J. J. Sud-
borough this Vol. p. 29) attention has been drawn to the fact
that when the oleo-resin derived from the common 8. Indian tree,
dlirdacickio Pianala, is steam distilled a volatile oil is obtained
which contains appreciable amounts of caryophyllene. The
properties of the oil ave almost identical with those of Copaiba
oil and the suggestion was made that the oil might be used in
medicine as a substitute for Copaiba oil.

In August 1917 two samples of the oleo-resin obtained
by tapping the tree known locally as Dhuma  (Diplerocarpus
Ludicus) was submitted to us by the Conservator of Forests,
Mysore, for examination.  Diplerocarpus Indicus is a lofty cver-
green tree which oceurs in the forests of Konkan, Kanara,
Malabar and Travancore and is the wood-oil tree of Western and
Southern India.

The oleo-resin is obtained by a process of tapping and
when mixed with white dammar (the resin from Paleric Lwtlica
and known as Piney Varnish, [ndian Copal or Malabar tallow)
is sold.as a erude varnish.

The ordinary wood-oil or Garjan balsam of Indiw is
obtained from different speeies of Dipterocarpus, ehiclly in Burma
and the Andaman islands. The species mainly used for this
purpose appear to he . laeris, D. tuberculalus and D. lurbinalus.
This oleo-resin has been examined at various times ; Iocper
(Report Lab. Ind. Mus. 1906-07 :) has pointed out that different
samples differ appreciably as regards both specific gravity and
per eentage of volatile oil.

The chiet characteristies of the wood oils from Burma
and the Andamans appear to be :—

(n) When steam distilled they yicld a volatile oil
consisting  mainly  of sesquiterpenes  and - thus
resembling  the  volatile  oil  from  Llardwiclia
Piunata. The volatile o1l is, however, free from

(37)



38

caryophyllene, one of the chief constituents of the
oil from  Hardwickio Pinncala, and consists essen-
tially of two isomerie hydrocarbons termed ~c & |3
g'gl’junenes. (Deussen, Liehig’s Annalen 1910, 374,
105).

The ~-gurjunene is a bicyclic hydrocarbon, boils at
119°/12 mm. and is strongly lacvo-rotatory. B -
Gurjunene is tricyelie, has b. p. 122.5—123.5"/12
mm. and is {feebly dextro-rotatory.

According to Schimmel & Co. (Report Apl. 1913
p. 68) the oleo-resins obtained from D. turbinalus
and . luberculatus, Roxb. are quite different and
yield volatile oils with somewhat different propertics,
¢. g. the oil from D. Lurbinelus has D 1H°=0-9271
and ~¢,=-—37 whereas the oil from 0. fuberenlatus
has D 15°=09001 and ~cp=-—0995°.

(b) The oleo-resin has the property of coagulating or
setting when heated for sometime at about 100—
150° C.

Our examination of the Dhuma oleo-resin shows that
the product is intermediate between the oleo-resing from 1ard-
wickin Pinnata and from the ordinary species of  Dipterocarpus.
It yields o volatile oil  with constants very similw to those for
the Hardwickin volatile oil and this oil, like the Hardwickia oil,
contains ~c-caryophyllene.  The oleo-resin on the other hand,
coagulates when heated, and on removal of the volatile oil gives
a much havder resin than does  Hardwickin Pinnata.  The low
acid value of the resin indieates its relationship to that derived
from  Burmese speeies of Dipterocarpus rather than to Hard-
wickia.

Ao Properties of Lhe  Oleo-resin.

The oleo-resin is an opaque, grey fluid, which when
left to stand for some time, separates into two distinet layers, the
upper of whieh is a thiek, viseid {fluid of a dark veddish hrown
colour, and transparent. when placed between the eye and the
light. The lower stratum consists of a thick, dirty white sub-
stanee.  The former has a feeble copaiba odonr, and a bitter
aromatic taste.  The oleo-resin is readily soluble in all the
ordinary organie solvents, is almost insoluble in concentrated
ammonium  hyvdroxide and s only sparingly  soluble in dilute
sodinm hydroxide solution 3 with concentrated sulphuric acid it
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The volatile oil is colourless, has a  charceteristie
resinous odour resembling that of the ol from  Hardirickia
Pinnata. 1t has a Luntlv acidic reaction and a pungent taste.
When distilled under atimospheric pressure it hegins to hoil at
247°/652 mm. the greater part passes over at 250 2547 and the
temperature then rises gradually to 2567 alter which  slight de-
composition occurs as the distillate acquires 2 hurnt odour, and a
small amount of viseid yellow oil remains in the flask.

The following constants  swere obtained for the fwo
samples of volatile oil :—

Small Largo (aryophyllene
quantity. quantity.

Sp- gr. ab 20°C* 09071 0-0041 (34

Refr. Ind. at 20 C°t 15003 1-500% I a0s
Rotation in 100 mm.
Tube ... ey 1097 at 277" 10°9” at 2617 v
Range of b p at

ordinary pressure... 247-266°/682 mm. R47-7208 /682 mm. 208250 702 mr.
Range of b. p. at ro-

duced pressure ... 146-1617/42 mm.  143-160°/33 wmm. 136.137 /20 mm.
Acid value .. 2:00 1-40 Nil.
Saponification value 2 20 Vil
Saponification value

after acetylation ... 559 a5 Nil

When distilled under ordinary  pressare. jour to five
fractions were colleeted.  The following are the values obtained
for two of the main fractions which were almost eolourless

Fraction % 120 NL207  ~, (T00mm. tube)

250-252°:682 57 09051 14998 98" at 27
252-254" 682 16 09055 11999 80 at 277

When distilled under redueed  presaare 90-93 20 of the
oil comes over within 6" namely T46-153 33 .

#-0005 is the correction per degrec for sp. gr.

+ 00036 Do D refr. indox.
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The following values were obtained as the result of one
distillation s—

Fraction No. b. p. Jo

1. 143—147°/33 mm. 20

2. 147—150°/38 mm. 130

3. 150—152°/33 mm. 730

4. 152—153"/33 mm. G0

5. 153—160"/33 mm. 40
Residue in the flask 15

Lioss 05
1000

When the first 1'r:u:tim1 was distilled under atmospherie
prossure 720, pussed over al 251 2637/685 mm. The last frac-
tions when redistilled under 1('(lnu d presswre gave 63% hoiling at
TG - <152 30 mn.

The  following ave the numbers for the above two
redistilled fractions from Nos 1 and 5 and for the main fraction
Nu., 3.

Praetion b. p. D N2 D (100 mm. tube)
Noo,
1. 251-253° 685 mm. 09057 14996 —0"64 at 207

3. 150-1527 33 mm. 09017 12002 —11%03 at 27"5

. 146-152730 mm. 09147 15003 —11796 at 28™C
The fractions Nos. 2 and 3 boiling respectively  at
F7-150" and 150- 15""/ 33 mm. were refractioned and o distillate

hoiline at 147-1197 33 mn. obtained. This amounted to 509 of
the original volatile oil and had the following propertios -

B P, D N, D
L4%-149 /34 mm
or 252 ,...).3"/(:‘*/ 000539 1-50005 —10-9¢°

These vadues are almost identical with those given for
carvophyllene obtained from various sources and more  especially
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for a fraction obtained from the oil of clove stems by differnet
authorities, who give the following numbers :—

B. P. D N, ~p
Wallach! 258—260° 09085 (15°) 1.50094 —
Erdmaun? 119—120° (9 mm) 09088 (15°) — —

or 258—359° (752 mm)

Kremers? — 09032 150019 8710
Deussen®  132-134° (16 mm.) 090346 149973 - .-67

The presence of caryophyllenes in the, volatile oil has
heen proved by the formation of caryophyllene aleoho], C,ITOTT
by Wallach and Walker’s moetho I (Annalen, 1892, 271, 285). The
volatile oil (125 grams.) was heated with a mixture of glacial
acctic acid (500 gram) and concentrated sulphuric acid (10 grun)
for 12 hours in the water bath and a further quantity of the oil
then added and the heating continued at the end of the reaction.

The mass was then steam-distilled and the later oily
fractions after solidifying were pressed on a porous plate and ervs-
tallised from dilute alchol. The compound erystallised in colonr-
Less silky needless melting at 95-96° which corresponds with the
melting point given by Wallach and Walker.

The presence of earyophyllene was also proved by the
preparation of a nitrosate by Wallacl's method (lunalean 1891,
270, 391). This erude product melted at 148¢ and crystallised
from benzene in slender needles melting at 154°, the yield being
135 %.

According to Deussen (idid 1909, 569, 42) the compound
is the nitrosate derived from ocearyophyllene and its correct
melting point is 162°.

As the result of an examination of the nitroso-chlovides
obtained from the earyophyllene of elove-stalks, Deassen and
Lewinsohn idid. 1907, 5506, 2) have drawn the conclusion  thad
the caryophyllene isa mixture of ab Least two isomerie hydrocar-
hons termed ~ and B caryophyllene.

Lstimalion of B caryophyliene.

Deussen (ibid, 1912, 388, 188) has deseribed the follew-

ing method for estimating the amount of B ewrvophyllene in

1. Annalen, 1802, 271, 20%.

2. Jowrn Prak. Chem., 1897, [ii], 56, 140.
3. Dharm. Arch. 1898, 1, 211,

4. Annalen, 1908, 359, 246.
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sesquiterpene mixtures.  In a vessel protected from light hut not
cooled  externally and containing a  10% ethereal  solution
of the oil nitrous fumes arc passed for 2—3 hours. The volumin-
ous precipitate of [ caryophyllene nitrosite is collected, washed
with ether, dried and weighed.

The caryophyllene fractions b. p. 126-127°/14 mm. and
127-128:5°/14 mm. from clove-stalks were found to contain res-
peetively 25-27-1% of B earyophylienc. S.American copaiba oil
was found to contain 2-5 per cent. and a fraction from African
copaiba oil boiling at 128-129.,°/12 mm. 1 -2 % of |} caryo-
phyllene. ) .

We have used this method for detecting the presence of
I caryophyllene in the volatile oil from D. indicus, but without
suceess.  No trace of preeipitate was obtained and the cthereal
solution when evaporated gave a yellow gum-like mass.

~ and B -Curyophyllene nitrosochlorides.

According to Wallach  (Awnalen, 1892 271, 295) the
caryophyllene from  cloves stalks yiclds a nitrosochloride,
C,IT,,NOCI, melting at 161-163°.  Kremers and Schrimer obtained
the same nitrosochloride by a slightly different method and give
the melting point as 155-160°. By the action of benzylamine on
the nitrosochloride these chemists obtained two isomeric nitrol-
benzylamines melting respectively at 167° and 128° and hence
concluded that the nitrosochloride was a mixture of two isome-
rides.

In 1907 Deussen (ibid 1907, 356, 2) suceceded in sepa-
rating the nitrosochloride prepared from the earyophyllene of
clove stems and melting at 160° into two isomerides by the follow-
ing process. ‘The mixed nitrosochloride is warmed with twice its
weight of absolute aleohol eontaining 10% of ethyl acctate for 10
minutes in a bath kept at 70°.  When cold the crystals are re-
moved and the proeess repeated 5 times. Tn this way the sparing-
ly soluble ~enitrosochloride melting at 177° (corr.) is obtained as
a rosidue, and the more soluble B eompound ean be isolated from
the liquors as colourless erystals melting at 159°.

(For summary of the derivatives of ~ and P caryo-
phyllenes see Deussen, Adnnalen, 1912, 558, 137).

W have prepared the nitrosochlovide from the voletile
oil of D. indiens hy Wallach’s method using amyl nitrite and also
by Kremers and Schrimer’s method using  ethyl nitrite  (Pharm.
Aveh. 1890, 2, 2935, The yield of nitrosochloride in the different

5 v
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A comparison of these numbers with those for the resin
f rom 1[(/7'({- wickia Piunata indicates that there is a considerable
difference in the acid and saponification numbers of the two resius.

The Dipterocarpus resin also differs from that from Copaiba.
(/. this vol. p. 36)

Varnishes have heen made from the resin :

(a) A spirit varnish from one part of the resin and two
parts of wood spirit or of ethyl alcohol.

(b) An oil varnish by using resin 2 parts, raw linseed oil
1 part, turpentine 8 parts and a little manganese

horate as dryer.

The varnishes appear to be of quite good quality and to
be durable.

D. Technical uses of Oleo-resin and its products.

The oleo-resin itself can be used as a erude varnish, but
suffers from the fact that it remains sticky for some time.

The essential oil resembles Copaiba oil, and according to
experiments made in the Campbell Hospital, Calcutta, the oleo-
resing from both D. indicus and Hardwickia pinnata may possi-
bly be used successfully in medicine as substitutes for Copaiba oil.
The therapeutic values of the two oleo-resin are also hbeing in-
vestigated.

The resin obtained after removal of the oil produces
hoth spirit and oil varnishes of good quality.
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