
ON UTILISATION OF INDIAN TURPENTINE OILS 

PART I 
THE Q ~ T ~ J E N T S  OF TURPENYINE OILS FROM PINUS LONGIFOLI~ 

Roxn P J N ~ ~  EXCELSA, PINUS KHASYA AND PINUS MERI<USII 

By P. 0 #u?~a and A r u n e o d ~ n  Nn?nyan R o y  
A perusal of the I n d m  Sea-borne Trade Journal w11l reveal 

that I'ndla purchases every year camphor of the value of about Rs 23 
lakhs It IS well known that camphol is manufactured on a commer- 
c ~ a l  scale from U-pmene obtamed from turpentme 011 vla boinyl 
chloride, carnphene, zsobomyl-acetate, borne01 The different opera- 
tions xnvolvecl m ~ t s  rnanufaci~ixe have been the subjects of many 
patents and much literature (vlde, Acharya and Wheeler, J Uizzv 
Born, 1934, 3, 153) In Indla, Acharya and Wheeler (J Umv 
Bomb, 1934, 3, 153 , 1935, 4, 118) and Ben and Sarm (Ohem mzd 
Ind, 1936, 605-607) by followmg the wellknown general methods 
rnent~oned above, converted a-pmene rnto camphor on a laboratory 
scale, the former authors used American turpentine 011 as their 
starting material, and the latter used blue pine oleo-resm obtatned 
from Rawalpmdl 

" One has to depend on P lorvg~folza turpentme, as his source 
of pmeae, at least for some time to come, because Pznzls exce2sn 
tu~pentlne IS neither bemg produced at present nor 1s there any 
likelihood of its being produced in the near future " This 1s the 
consensus of oplnlon of Kashmir, the Pun~ab and the U P  forest 
officers 

It  is also well known that there 1s an unlmlted supply of 
ordxnary turpentme oil from PUZZLS longzfol~a 1n India 

A systematxc ~nvestlgatlon has been undertaken 1n t h ~ s  
laboratory wlth a vlew to findrng out useful appl~catlon of the lngredl- 
ents of Ind~an tmpentine oils, with special reference to that obtarned 
iron1 p2n21s Zongzf o ha and rts p m n e  content 

Jn this palt will be described the analyses of various 

turpentine oJs e.g., &nus longzfoha, P ~ z u s  exoelsa ~btalned irom 



The ollly extensive soul Cc of pllle 011 111 Illdld 1s the o l ~ o - r ~ ~ m  
flolll P~firls lolzgbfolza The c o n ~ t i t u ~ t : ,  of this OII IMVC altcddy 

forinecl the subject of varlous invesl~g,dlcms, mt l  tllc ~ c l d l v c  plopol- 
tlons of the lngredienis as leporlecl by tllc l)lcvious woi k e ~ s  are 
highly contradictory Rabalc (Phm ~t Iicc , 1'305, 23, B B O ) ,  Scl~lnlnlel 
(Bz~ll  Imp Ivzst, 1911, 9 ,  8), Sing11 ( T d  1hv WL lZilc, 1!)12, 4, pt. l) ,  
and other workers estcibhshec1 the prcscncc of pi~zcnc\ 111 t lm 011 

Alterwards Roblnson (Ploc Chem Soc, 1911, 27, 247) proved the 
presence of a-pinene, p-plnene in ~t and prccl~ctccl thr: p~ cscnce of a, 

new terpene wl~ich on treatment with 11ydi0~1110~ LL s id g ~ l s  gave 
sylvestrene dihydlocl~lo~ d e .  IE was Sunonscn ( J  C' S' , 1920, 117, 
570) who found out the exact ndurc  of thl\ ncw lclpciic, m d  he 
proved the presence of 1-U-pmene, @-pinene, a ncw cllcycllc terpene 
named A3-carene and also a new tricyclic icipciic i ~ m ~ c c l  loiig~folene. 
According to him the plnenc content of the Inc11:ui tut1)cnt~nc 011 1s 

about 29 per cent ,  the lest being mostly A"-c:ticnc ,i~icl '1 si~lall 
quantity of longlfolene Watson (J 11&nn Clie?n 8oc , 1926, 3, 258) 
and his co-workers ~eported that only 8 per cent of pmcncs could be 
obtamed from this variety By applymg the physic,d metliods of 
analysis of the 011 as devised by Daiinois (Il'hcse d~ ZJ)oclo?nt Paths, 
1910), Dupont (Ann Clzzrn , 1924, 10, ( I ) ,  184) g ~ w e  the follow- 
ing results of 111s analysi.; , 1-u-plnene, 24 8% , p-pxncnc, 9 7$,, 
d-As-carene +other constituent, 37 6% ; oxiclation p~ oducts a d  longi- 
folene, 20 3%)  resldue, 5 9% Besides the plesence of A'-carene 
he got indication of the presence of an isonle~ ldc of tlus terpenc, and 
he supposeditto be Ad-caiene Joffie(Cul1 Inst . Z ) L R ,  1931,p  79) 
also confirmed the presence of an  some^ ol Ad-carene in tlic Incllm 
turpentine 011 

For our present analysis the turpentlnc oil f i  om P112 11s lo~tgb- 
folza was obtained from the Goveininent f;~cioiy nt J.lllo 111 the Punjsh. 
Repeated and careful fractional clistlllation ievc:decl the plcsellce of 
about 40% of a-pinene and ,8-pmene in the oil. But a ~ c o ~ c l r n g  to the 



analysis of Dupont the pinene content should be 34 5% Thts drs- 
crepancy perhaps can be explained as belng due to our s~lnple being 
of a 111ghe1 quality , thls assumpt~on gets acldrt~onal support from the 
fact that our sample contarned only 5-7 pel cent of oxrdation ploducts 
and longlfolene , whereas, the 011 exalnmed by Dupont contarned 
about 20 per cent of such products 

In India there are many other specles of plne yieldlng 011s 
vely r ~ c h  in a-pinene, but at present the only extensive source 01 
turpentme oil is that from Pz~z.15 Zong~fiZza The most serious defect 
about t h ~ s  011 1s that ~t gets rapldly oxldlsed when exposed to an, clue 
to the presence of large quantities of carenes in the 011 

The following three varletles of turpentrne 011 have also been 
exainmed wlth special reference to their plnene contents, and the 
following are our results 

1 PZWUS excelsa, plneqe conte~lt 87 0 per cent 

2 Pz?zus excelsn (chakrata) 962  I, 

3 Pznus khasya pmene content 95 7 ,, 
4 Pznus nzez huszb ,, )) 97 9 ,, 

The oleo-resms of P m u s  Xhasya and P m u s  nzez 7tziszz were obt;lmecl 
from the forests of Southern Shan State, Burma 

It IS worthwh~le mentlonlng In thls connection that turpentine 
011 obtamed from the oleo-lesm of Pcnus hhasya (Bur ma) gave about 
96% of pinenes 76% (b p 150-55") and 20% (b p 155-GO0), whereas 
the oil from P ~ ~ L s  7chasya (Assam) contamed no plnerle at all (Bzill 
I m p  I n s t ,  1917, 15, 544-68), cf , however, Simonsen and Rao (Ind 
Forest Rec , 1922, 9, 111-115) who found U- and P-pmene contents of 
the oil from Pznzis Ithaspa as 83 4% 

The 011 fi om the oleo-x esin of P ~ ~ t u s  me? ltzisz~ (Bui i m )  h a  
now been found to contam about 98 per cent of pmenes ~vitlzout any 
trace of carene , whereas Smonsen ( I n d  FOT Rec , 1923, 10, p a t  4) 
found ~t to contam aborzt (5547% (65 6%, b p 153-55", 9 G%, b p 
155-57O, 4 8%) b p 157-GO0 , 6 674, b p 180-65') of the pmenes and 
about 10% of carene 



Repeated fractional clistillat~on of 4 kg, of the oil In ~ 1 1  dmosphc~e  of 
carbon dlox~de gave the follo~mg flact~ons - 

B P Per cent 
No (680mrn) yeld 

d na,l ((i)t7 Rc~narkli 

153-55' 14 0 8575 114664 -20 99 (l-plncnc 

156-58" 28 5 0 8574 14675 -15 64 q m c n e ,  ,&pinene 

158-80" 13 5 0 8587 1 4654 -8.39 ,&pinene, A'-ca~ene 

161-63' 13.2 0 8597 14691 -3 94 AU-~:ucnc 

164-68" 20 4 0 8599 1 4705 -1- 1 77 A', A4-ca~c~ lc s  

168-70" 3 0 0 8604 14711 4-2 17 Laxcnes 

Above 170" 5.0 longifolenc 

LOSS, 0x1- 

dat~on etc 2 4 

The fractlon (1) on ox~clatlon w ~ t h  polassmm pel m,mgmatc 
according to the method of G Gallcs el J Montanes, Arlest F i s m  
Qmm, 1930, 28, 1163-64, gave plnonlc acid, nz p 64-65" 

The fractlon (2) on oxidat~on wlth alkaline po t a s s~~~n l  permail- 
gallate, as above, ylelded both pmoi~ic sad, in p 64-65', and napnic 
acld, m p 122-23°C 

The fract~on (3) was found to contain only a slnall q~zantlty 
of p-pinene, ldentlfied by the format~on of a 11ttle calnpllene on 
treatment wlth palladised charcoal 



The fract~on (4) and (5) consisted of more or less p~ 
carenes as they gave on treatment wlth n~trlc actd and amyl nltr, 
In well cooled acetic a c ~ d  solution, the n~trosate, m p 147 
(decomp ) 

Pznus esoelsa -The turpentme 011 from P m u s  excelsa m 
obtamed from the Government factory at JaIlo in the P~I I JZ  
It was almost colourless rn appearance and had the folIow~ 
constants 

d:g=O8595, n%*=14649, ( ~ ) ~ , 8 = $ 2 2 1 2  

One lalo of oil on repeated fract~onatlon gave the follow~ng fractio 

Per cent. 
yc ld  d naE ( a )  Mam const~tuents 

1. 150-52" 76 0 04559 1 4626 1-24 59 U-pmene 

2 153-55 7 8 0 8561 14628 1-23 96 do 

3. 120-190/30 8.3 a-pmene, d~pentene 
mm terplneol, sesqurterpe 

4 Resrdue 6 0 

5 LOSS 1.9 

The fractions (1) and (2) were found to be pure d-U-pmene T 
fract~on (3) was obtarned by d~stlll~ng the residual 011 left after t 
separat~on of fractions (1) and (2) under reduced pressure (30 mn 
yield 83 g Tlus on refractionat~on at atmospher~c pressure gd 
64 g of 011 boiling between 160-220' Thts fraction was found 
contain a-p~nene, dlpenteae and terplneol , the h~gher bolllng fractt 
contamed lnalnly sesquiterpenes (cf S~monsen, Ind POT. Beo , 19: 
9, 116) 

The oleo-resin (42 Ibs.) of Pznus eacelsa obtamed fro 
Chakrata In U P , on betng subjected to steam d~stlllatlon ga 
turpentme 011 (10 2 lbs)  T h ~ s  on d~shllatlon gave an 011 (9q6 Ib 
22 8% on the wcght of resm), of whch 9 3 Ibs d~stdled betwef 
149-225"/680 rnm , and 0 3 fbs between 115-190°/30 mm, leavlng 
sold res~due m Ule d~st~llmg vessel It was colourless and had 



following constants d f : =0  8581 , 72;: = 1+4600 , ( 1 )  , I -  $ 2  10 

One kllo of oil on repeated fract~onellon gavc i h u  following f r ; r ~ h o o ~  

Per cent 
y~eld 

1 149-51" 90.2 0 8519 1 4 fill -I- 44 0:; ( ~ l ' l n c n c  

2 152-54" 4 7 0 8458 1.4580 -1-39 73 clo 

3 155-60" 1 3  0 8368 1.4540 4-35 31 d o  

5 Loss wit11 
res~due I 4 

Ptws me7 kzlszz -The oleo-r esm of PLWS ~ C I  I L I I S L L  W C ~ S  l~lndly 
collected and sent to us by the Foiest Econom~st, L'lttlls,dlon C ~ ~ c l e ,  
Ahlone, Rangoon, (Southeln S l~an  State, BLII ma) 

30 Ibs of the rosin of P L ~ Z Z ~ S  m e ?  ~ I Z I S L L  on s l w n  chbld[al~on 
gave 6 4 Ibs of turpentine oil (21 4%) on the wclght of tlic ~ c s m .  
Two kllos of t h ~ s  otl on d~stlllation gave 1 9 3  kg b a ~ l ~ n g  at 
149-55'1680 mm The iesldue yleldecl 4 1  g of 011 when cl~stdled 
under 30 mm pressure leav~ng a very small ,tmorml oE solid reslclue 
in the d~stllling vessel The cllst~llecl oil wa5 found to Izwc the 
followmg constants 

diE=O 8561, na,7=1 4635, ((')a,O=-35 70 

One kilo of the above 011 on careful f~,rcl~un,dlon uncler 680 
mm pressure gave the following fract~on 

Per cent 
yleld 4: 

4 Resldue 
wlth loss 2.1 

The fractions (1) and (2) consist mostly of pme 1-U-pmene , the 



presence of P-pinene in fraction (3) was proved by the formatioil of 
noprnic acid on oxdntion with alkalme pe~inanganate 

P m u s  khasya -8 0 Ibs of oleo-resm of P w s  khnsya (Ir l~ldl~ 
suppl~ed by the Fol est Econom~st, Util~sdion C~rcle, Alllone, 
Rangoon) on being subjected to steam dist11lation gave 621 g of 011, 

the yreld being 16 8 per cent on the wergllt of the resm This 011 on 
being dlstrlled at almospherrc pressule (680 rnm ) gave 580 g of 011 
bo~lrng between 150-?O°C , and possessmg the following constants 

= 0 8589 , ns8 =I4649 , (a )  = $15.88 
500 G of the or1 on being fractionally dxst~lIed gave the following 
fractions 

Per cent No B P d l !  ny (a)': const~tuents 

2 153-55 1 0 9  08590 14660 3-1021 do. 

4 Residue 
with loss 3 3 

The Eraction (1) and (2) cons~stecl mostly a-pmene, the fract~on (3 
bemg lnoslly ,f3-pmene as r t  gave noplnrc dcid on oxldat~on wit 
alkaline perinc~ilganate 

O? ganzc Cl~enzzsts y -Gab09 ato? y, 
Department of Pzue and AppZzed Chemzst?? 

Zndzan Instztute of Xczence, 
.Balcc.lzgaZore. 


