ON UTILISATION OF INDIAN TURPENTINE OILS
Part 1

Tue CONSTITUENTS OF TURPENIINE OILS FROM PINUS LONGIFOLIA
RoxB, PINUS EXCELSA, PINUS KHASYA AND PINUS MERKUSII

By P. C Guha and Arunendra Narayan Boy

A perusal of the Indian Sea-borne Trade Journal will reveal
that India purchases every year camphor of the value of about Rs 28
lakhs It 1s well known that camphor 1s manufactured on a commer-
cial scale from «-pmene obtamed from turpentne ol via boinyl
chloride, camphene, wsoboinyl-acetate, borneol The ditferent opera-
tions mvolved m its manufacture have been the subjects of many
patents and much Iiterature (vide, Acharya and Wheeler, J Unw
Bom, 1934, 3, 153) In India, Acharya and Wheeler (J Unow
Bomb, 1934, 3, 153, 1935, 4, 118) and Bern and Sarm (Chem and
Ind, 1936, 605-607) by followmng the wellknown general methods
mentioned above, converted a-pmene mto camphor on a laboratory
scale, the former authors used American {urpentime oil as their
starting material, and the latter used blue pine oleo-resin obtained
from Rawalpind:

“ One has to depend on P longsfolea turpentine, as his source
of pinene, al least for some time to come, because Pinus excelsa
twipentine 1s neither bemg produced at present nor s there any
hikelihood of its bemng produced m the near future” This 1s the
consensus of opinton of Kashmir, the Punjab and the UP forest
officers

It 1s also well known thal there s an unhmited supply of
ordmary turpentine o1l from Punus longyfolia i India

A systematic nvestigation has been undertaken m ths
laboratory with 2 view to finding out useful application of the ingred:-
ents of Indian twipentine oils, with special reference to that obtamed
from Pwnus longyfolra and is pmene content

In this part will be described the analyses of various
turpentine oils e.g., Punus longifoha, Pmus excelsa obtamed {from
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different parts of India, and Dinus merhusie and Ponus Lhasya
procured from Burma

The only extensive source of pme o1l m India 15 the olco-resm
fiom Punus longsfols  The constituents of {hus ot have alicady
formed the subject of various mvestigations, and the relative piopor-
tions of the mgredienis as 1eported by the previous workeis are
hughly contradictory ~ Rabak (Pharmn Iev , 1905, 23, 229), Sclummel
(Bull Imp Inst, 1911, 9, 8), Sngh (Ind Lorest Lec, 1912, 4, pt. 1),
and other workers established the presence of pmencs m this ol
Alterwards Robmson (Proc¢ Chem Soc, 1911, 27, 247) proved the
presence of «-ptnene, B-pmene 1 1t and predicted the presence of a
new terpene which on treatmeni with hydiochlonie acid gas gave
sylvestrene dihydiochloiide, Il was Sumonscn (f° O 8, 1920, 117,
570) who found out the exact natwic of this new lerpene, and he
proved the presence of 1-a-pinene, B-pmene, a new dicyche terpene
named A®-carene and also a new tricyclic teipene named longifolene.
According to him the pmenc content of the Indian tuirpentme oil 1s
about 29 per cent, the rest being mostly A’caicne and o small
quantity of longifolene  Walson (J Indian Chem Soc, 1926, 3, 258)
and his co-workers 1eported that only 8 per cent of pmenes could be
obtamned from this variely By applymng the physical methods of
analysis of the o1l as devised by Daimois (Lhese de Doclorat Pares,
1910), Dupont (4dnn Chwm, 1924, 10, (1), 184) gave the follow-
g results of his analysis. l-e-pinene, 24 8%, EB-pmene, 97%,
d-A’-carene +other constituent, 87 6% ; oxdation products and longt-
folene, 20 8%, residue, 59% Besides the piesence of A’-carene
he got mdication of the presence of an 1someride of this terpene, and
he supposed 1t to be A'-caiene Joffie (Bull Inst Iun, 1931, p 79)

also confirmed the presence of an 1somer of Adcarenc n the Indian
turpentine o1l

For our present analysts the turpentine oil from Penus longi
Jolwa was obtaned from the Government factory at Jallo 1 the Punjab.
Repeated and careful fractional distillation 1evealed the presence of
about 40% of e-pinene and S-pmene 1 the oil. Bul accor ding to the
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analysis of Dupont the pinene content should be 34 5% Tls dis-
crepancy perhaps can be explamed as being due to our sample being
of a higher quality, this assumption gets additional support fiom the
fact that our sample contained only 5-7 pe1 cent of oxidation products

and longifolene, whereas, the o1l examined by Dupont contamed
about 20 per cent of such products

In India there are many other species of pme yielding oils
vely rich m e-pmene, but at present the only extenswe source ol
turpentine o1l 1s that from Pumnus longifolra  The most serious defect
about this o1l 1s that 1t gets rapidly oxidised when exposed to au, due
to the presence of large quantities of carenes m the oil

The following three varieties of turpentme oil have also been
examied with special reference to thewr pmmene contents, and the
following are our resulls

1 Puius excelsa, pmnene content 87 0 per cent
2 Pwwus excelsa (chakrata) 96 2 "
3  Pwus khasya pmene content 957 ”
4 Punus merkusu y 97 9 ’

The oleo-resins of Punus hhasya and Pinus mer husie were obtamned
from the forests of Southern Shan State, Burma

It 1s worthwhile mentioning 1n this connection that {urpentine
oil obtained from the oleo-1esin of Punus Ahasya (Buima)gave about
96% of pmenes  76% (bp 150-55°) and 20% (bp 155-60°), whereas
the o1l from Punus khasya (Assam) contamed no pmene at all (Bull
Imp Inst, 1917, 15, 544-68), cf , however, Simonsen and Rao (Ind
Forest Rec , 1922, 9, 111-115) who found u- and S-pinene contents of
the o1l from Punus hhasya as 83 4%

The o1l fiom the oleo-1esin of Punus mer huste (Buima) has
now been found to contain about 98 per cent of pmenes without any
{race of carene , whereas Sumonsen (Ind For Rec, 1923, 10, pait 4)
found 1t to contamn about 85-87% (656%, bp 153-55°, 96%, bp
155-57°, 4 8%, bp 157-60°, 6 6%, bp 160-65°) of the pienes and
about 10% of carene
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EXPERIMENTAL

Punus longrfolia —The twpentine ol ftom Penws  longefolia
used for analysis was obiamed fiom the Governmenl fadloty at
Jallo It was colowless and was found {o have the following

constants
422=08622, n3 =14715 , ()47 =—8 20

Repeated fiactional distillation of 4 kg. of the ol m an atmosphere of
carbon dioxade gave the following fractions —

No (681(3) im ) Pe};:&m azr  a%r (¥ Remarks

1 153-55° 14 08575 1.4664 -2099 w«-pmenc

2 156-58° 285 08574 14675 —1564 u-pincne, B-pmene
3 158-60° 135 08587 14684 -8:39 B-pmene,A’-caiene
4 161-63° 13.9 08597 14691 -394 A'-caienc

5  164-68° 204 08599 14705 4177 A® A'-carcnes

6  168-70° 30 08604 14711 +217 carcnes

7 Abovel70° 5.0 longifolene

8  Loss, ox-

daton etc 24

The fraction (1) on oxidation with polassiuum permanganalc
according to the method of G Galles el ]| Montanes. Ancst Fisica
Quum, 1930, 28, 116364, gave pmonic acid, mp 64-65°

The fraction (2) on oxidation with alkaline potassjum perman-

ganate, as above, yielded both pmonic acid, mp 64~65° and nopic
acid, mp 122-23°C

The fraction (3) was found to contam only a small quantity
of B-pinene, identified by the formation of a kttle camphene on
treatment with palladised charcoal
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The fraction (4) and (3) consisted of more or less pu
carenes as they gave on treatment with nitric acid and amyl nitr,
m well cooled acetic acid solution, the mtrosate, mp 147
(decomp )

Punus excelsa —The turpentme o1l from Pinus excelsa w
obtaned from the Government factory at Jallo i the Pun;:

It was almost colourless 1 appearance and had the follow:
constants

335=08595, n3f=14649, (a)23f=-+2212

One kilo of o1l on repeated fractionation gave the following fractio

P t,
No. BP e;; lg?g 28 n3s (a) 2%  Main constituents

150-52° 760 08559 14626 42459 u-pmene
2 153-b5 78 08561 14628 2396 do

120-190/30 8.3 a-pmene, dipentene
mm terpineol, sesquiterpe
4 Residue 60
5 Loss 1.9

The fractions (1) and (2) were found to be pure d-u-pinene T
fraction (3) was obtamed by distilling the residual o1l left after t
separation of fractions (1) and (2) under reduced pressure (30 mn
yield 83 g This on refractionation at atmospheric pressure ga
64 g of ol boiling between 160-220° This fraction was found
contain a-pinene, dipentene and terpineol , the higher boiling fract:
contamed mainly sesquiterpenes (cf Simonsen, Ind For. Lec, 19:
9, 116)

The oleo-resmn (42 lbs) of Pwnus evcelsa obtamed fro
Chakrata n UP, on bemg subjected to steam distillation ga
turpentine o1l (102 Ibs) This on distillation gave an o (96 Ib
92 8% on the weight of resin), of which 93 Ibs dstlled betwee
149-225°/680 mm , and 0 3 Ibs between 115-190°%/30 mm, leaving
solid restdue m the distilling vessel It was colourless and had tt
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following constants* d §§="0 8521, a3 =14600, («) %= 1-1210
One kilo of o1l on repeated fractionalion gave the following fractions
No BP Pej;;:i]nt a3t n3f («)3F  Mam constituents

1 | 149-51° 90-2 08519 14611 4403 «"inene

2 152-54° 47 08458 1.4580 --3973 do

3 155-60° 13 08368 1.4540 3531 do

4 161-225° 24 Terpenes

5 Loss with

residue 14

Punus mer kusw —The oleo-tesin of Penus mer hiesee was kindly
collected and sent to us by the Foiest Economist, Utdisalion Cucle,
Ahlone, Rangoon, (Southein Shan Slate, Buima)

30 Ibs of the rosm of Punus merkuswe on sleam dislillation
gave 64 Ibs of turpentme oil (21 4%) on the weight of the iesmn,
Two kilos of this ol on distillation gave 192 kg boling at
149-55°/680 mm  The iesidue yielded 41 g of ol when dishilled
under 30 mm pressure leaving a very small amount of solid tesicdue
m the distilling vessel The dstilled oil was found to have the
following constants

d33=08561,n% =14685, («)3°=-85T0

One kilo of the above o1l on careful fiactionalion under 680
mm pressure gave the following fraction

No B.P Pe}ru(e:leéxt azs n3y  («)2%  Main constiluents
1 149-51° 920 08559 14631 -8570 u-pincne

2 152-54° 35 0.8564 14650 —3609 do

3  155-58 24 08619 14670 -3687 «-pmene, B-pinene
4 Residue

withloss 2.1

The fractions (1) and (2) consist mostly of pute l-¢-pmene, ihe
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presence of B-pinene 1n fraction (3) was proved by the formation of
nopmic actd on oxidation with alkaline permanganate

Punus khasya —8 0 Ibs of oleo-resin of Punus khasya (kindly
supplied by the Foiest Economust, Utilisation Circle, Ahlone,
Rangoon) on being subjected to sleam distillation gave 621 g of oil,
the yield being 16 8 per cent on the weight of the resin = This o1l on
bewng distilled at almospheric pressuie (680 mm ) gave 580 g of ail
boiling between 150-70°C, and possessing the following constants

d28=08589, n2P=14649, (u) 3® = +15-88
500 G of the o1l on bewng fractionally distilled gave the following
fractions

No BP Pe;rl egiilnt d2s n%E  (a)%? constituents
1 150-52° 832 08585 14645 41640 a-pimene
2 153-55 109 08590 14660 41021 do.
3 156-58 26 08637 14679 4+ 523 B-pinene
4 Residue

with loss 33

The fraction (1) and (2) conststed mostly a-pinene, the fraction (3
being mosily S-pmene as it gave nopinic acid on oxidation wil
alkaline permanganate
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