
ON UTILISATION O F  INDIAN TURIJENTIN13 

There are several synthetic processes known tn I~ter,iture fol 
the converslon of a-pmene to camphor Thc f11 st iriclustl la1 process by 
whlch U-pmene can be converted Into camplior ~ o n \ l s t s  111 the ~nitidl 
converslon of pinene mto pmene liydrochlol lde or 1301 nyl chlollde 
From pinene hydrochloride camphor 1s obtained by the follvw~ng foul 
different processes as outlmed below 

Camplior Camphor 

Of the above four methods, the first two are indeed very important 
and are still ln prac tm m many countries (vlcle palt I). Although to 
the t h r d  method, vlz , converslon of pmene hydrochlondc d~rec t l  y Into 
~soboinyl acetate, rs attributed an yield of about 83-85 per cent of 
bornyl acetate in patent l~terature (U S.P. 1372382,  C.A, 1921, 15, 
1906) the yield of ~sobornyl acetate at o'ur hand by this method was 



not, however, satisfactory The fou~th method (Rztter, J Amel 
Chen iS'oo, 1933, 55, 3922) involvmg the conversion of plnene hydro- 
chlollde mto bolnyl an~llne e tc ,  has not yet been bled ~ndnstrtally, 
although R~tter  clalms a yield of camphor as high as 89 per cent by 
111s method 

The mdustrlczl intelest of the modern method of dlrect conver- 
s ~ o n  of plnenes to borneol-estei by acet~c acld or formlc acld m 
presence of catalysts llke borlc acd,  borlc trloxldc, anhydrous oxallc 
acld, pl~ospl~orus penloxde, etc, was first aroused by L Schmldt 
(D R P 406,768, 592,131 (Sch 47731), 589,779 (I 99730)) 
582,043 (Sch 94897) ). Some detailed study of t h ~ s  method w~th  
U-plnene has been made by Iinoto (J f loe Chem I Y L ~  Japan, 1938, 
41, 209B) 251B, 375B, 1939, 42,183B) wlth boro-acettc anhydl~dc as 
catalyst and  sulphur^ acld as promoting agent By tlsls process, 
Irnoto obtamed a y~eld of 38 9 pel cent (theor) of borne01 The 
mechanlsin of the reaction is explained as follows 

Boro-acet~c anhydr~de acts as a catalyst and the reactlon proceeds as. 

Of the two general methods v ~ z  , hydrochloride method and the 
catalyt~c method inentloned above, the success of the first depends 
on the isolat~on of the bornyl chlonde In good yleld As mentxoned 
In part I, In Indla L L  One has to depend on Panus lofigzfoha 
turpentme, as h ~ s  source of pmene, at least for some time to come, 
because Pznus excebsa, turpentme IS nelther bemg produced at present 
nor is there any l~kel~hood of its bemg produced m the near future" 
a-Pinene obtaxned from the turpentine oil of P~nus longzfolzn 1s 



Wlth a mew to findlag out whethcr the 01 t l l ~ i , ~ ~  y v , ~ ~ l e t y  of 
Indian t~zrpenttne otl (Pznus Zo~~gzfol~n, wlll~ll  15 c i v , d d ~ l e  111 Irlclic~ 111 

enormous quantltles) can be ~lt~lisecl f o ~  thc m m ~ u l ~ ~ ~ t u t  c of camphor, 
d was considered desirable to study 111 c l c t ~ l  t l ~ c  iv~t lc :h t l~ ly  of the 
catalytic method usmg (I- ancl /3- ptnenes olhuned f10111 Ptms l o n p  
folza 

In the first series of experiinents to he clc~ctll,ccl in thts pall, 
the catalytic effect of boric acid anlzycl~~cle and acctlc ,~nliycl~ lclc hcls 
been studled, the y~eld of borne01 bclng only 17 5% (tllcol ) 111 the 
case of U-pinene and 18 8% (theor ) 111 the casc of ,i3-p111cnc W ~ t l l  the 
addition of small amounts of su lph~~r ic  ~LLICI iL\ I C ~ L C ~ ~ U I ~  p 01110tei 
(cf M Imoto, J Boc Chenz Incl Japa?~, 1030, 42, 31413) the ylelcl of 
borneols in the case of a-pinene COLIICI be lai\ecl to 35 7 01 tlic theot y, 
the yleld of bo~neols In the case of P-p~ncac mldei siiizilat conc11- 
tlon bemg 24 7 per cent 

Convetszon of pznenes to  borneols w ~ t h  acetzc aczd I N  EJLE pwscnce 
of the catalysts b o ~  o-cccehc nid,yJ? ~ d c  

Pure u-plnene was obtatned from the tuipentiue oil of lhc oleo- 
resln froin Pmus emelsa It  has Ihe following ch,~i,lctc~irtics B I' 
150-52'/680 mrn , die=O 8559, n%8 = I 4 6 2 6  , ((L)$ = +24  50 

In the follow~ng experments b o ~  o -acck  ,inhydi iclc weis used 
as the ieactlon catalyst Freshly fused b o ~ l c  tllox~clc: w,ls finely 
powdered and treated wdh acet~c anhydr~de , ~ L C ~ I L  IILLCI ,ltld plnew 
were then added to thls The mixturc was hc,rlecl 011 1~11 011-bath 
under st~rrlng 



Acetic 
anhy- 
dride 
(g ) -- 

20 

2 0 

20 

20 

3 0 

Yield of borneols 
on hydrolysis of 

the ester (g ) 

20 0 

24.5 

25.0 

19.5 

27 0 (17 53% of 
theory). 

After the reaction was over, the product was fractionated at atmos- 
phei ic pi essw e (681 mill) upto 185°C The higher boiling resiclue 
coiltainmg inamly the ester was fract~onated under reduced pressure 

TEMPERATURES FROM TIIE PRODUCTS O F  THE ABOVE 

Fraction I 
Upto 125' 

g 

117 0 

115 5 

116 0 

118 0 

153 0 

Fraction I11 
175"-185" 

g 

8.5 

10 5 

10 0 

13  4 

S 5 

Fraction IV 
112-130°/30 

mm 
Residue 

The flnctlon I ~ousl\tecl mainly of acetic acld, fractlon I1 consisted 
of the iiilxtu~c: of w v e i d  terpenes a-pmene, dipentene, camphene, 
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Oonve?szos of pznenes to bo? neols wzth acetzc aczd zn t k e  p esence 
of t l ~ e  catalyst boy o-acetzo anlydr  zde and p~on80ta 

s z~ lphz i~zc  aczd : u-Pznene to botneols 

Trehtmeilt of u-pinene with acetic acld in the presence of the 
catalyst bolo-acetic anhydride gave very low yield of borne01 T h ~ s  
method was therefore modified accoid~ng to M Imoto (3 Xoc Chem 
I d  Japan, 1939, 42,  183B) The method consists of two stage 
operations In the present investigation a large number of expen- 
inents were performed in order to study the followmg factors wlth 
a view to finding out the optimum condition 

1 In~tial tlme of reactlon before addrtion of s~rlphur~c acid 
(reaction promoter) 

2 Quantity and concentration of sulplm ic acid 

3 T m e  of reaction after addition of sulphui IC acld 

4 Temperature of react~on after addition of sulphurlc acld 

The best yleld of bolnyl ester was obtalned under the follow- 
ing experimental conditions To boric acid anhydride (2 g ) dissolved 
xn acet~c  snhydrlde (30 g ) was added a-pmene (136 g ) and acet~c 
acid (130 g ) under constant stirring, and the mixture heated at 
110-115° for 14 hours The reaction product was cooled to ordlnary 
temperature and 80 per cent sulphurlc a c ~ d  (8 0 g ) was added drop 
by drop, undel constant stirring, and heated at 50-55' for another 4 
hours Anhydtous sodium acetate was added to convert the sulphuric 
acid to sodlum sulphate as otherwise ~t causes decoinpos~tlon during 
recoveiy of acetic acid by flact~onat~on The sohd sodium sulphate so 
formed was removed by filteration and the res~dual liquid fract~onally 
clistilled The flaction distdlmg upto 125' consisted mostly of acetic 
ac~d ,  the f~action collected between 125-175' was a mixture of several 
terpenes A small amount of bornyl ester distilled between 175-185" 
along with terpenes The main ester fractlon dist~lled at 105-120°/25 
mill A very high boding polymerised product was left in the flask 
as resldue was not further studied 

I$ydrobgszs of Bornyl ester to borfheols was carrled out wlth 



methyl alcohohc potash as described beioro The yleld of bolneoI 
was 55 g (35 7% of theory) 

In  the following thee  f ~ b l e s  are C ~ C S L ~  lbcd lhc 1 csults obtdlned 
by varymg several of the facto~s ~ e f c ~ r e d  to above, w d l ~  wplnetle 
136 grn , acetlc actd 130 g , a c e k  anhyd~lde 30 g , mcl bor~c 
anhydrde 2 0 g m all the experments 

Injuence of va? yzng the znzha~ pel*~od of ? eactum bcfot e C L ( ~ ~ . ! L ! ~ O ~  

of sulpl~zuzc cccbd 

Re,~ct~on Y x l d  of Amoullt of temperatore bo~ncols  on sulphuric aftel rd~11ll01l 11~~11 olybl\ of 
(Go%) of s ~ ~ l p h u ~ ~  the c s t c ~  111 

in grams acid (OC ) gr,ms 



TABLE PI(b) 

Injzaot,ce of val yzng (I) the ooncent?atzon, (11) the amount of 
sulphu? zc aczd, (in) the tame of reactaon, ajter addztzon o f  

pJ~uzzc aczd 

Reactlon 
+ Initial time 

4mo~111t of 
sulphur ic 

acid 
m glams 

&iz 

Reactlon 
temperature 
after additlon 
of sulphurlc 
a c ~ d  ("C ) 

of reaction 
m hours 

Yield of 
borneols on 
hydrolys~s of 
the ester in 

grams 

time lrrs 
wlt11 sulph- 

urlc acid 

The time of reactxon (after addit~on of sulphuric acld) and the amount 
of suIphuric acid was decreased with the increase of the concentration 
of the acld as otherwise large amount of polyrnerlsed products are 
formed 

TABLE II(c) 
I~#ue?zce of varyzng the reactzon tempel atuz 8 after addztzom of 

S U ~ ~ ~ L U ~ Z C  acid 

4J 

gg  

1 

2 

3 

It wlII be noticed that the temperature range of 50-55" is conducrve to 
the best of yields 

of 

React~on 
temperature 

React~on 
time m 11rs I A1noL1nt of 

wlth 
react~on m sulphunc 

Yreld of 
borncoh on 

Sulphunc after additlon hydrolys~s 
of the ester in 

grams 

50 0 

55 0 

52 0 

hours I acid 
(80%) of sulphuric 

grams 1 acid ('C ) 

15 

15 

15 

8 

8 

8 

4 

4 

4 

45-50 

50-55 

55-60 



+ 
a o of 
2 react~on m 

hours 

-- 
Tzme of 

reachon in 

hrs aftel 
addrt~on of 
s d p  h u m  

acrd 

Amount of 
sulphur lc 

a c d  
in grams 

Tclnpei ~ . L I I  c 
of recdmn Yxeld of 

1101 ncols <iftel dter aclcl~t~ot~ hyd~olysls of su lphml~  *l tile cs(el acid ("C ) 


