
F SOME INDIAN IES. 

In  previous communications in this series (J'. hi. Insf. Sci., 
1926, 9A, 133, i40) the coastitue~;ts of Lhe essential oils derived from 
the rhizomes of Kmn$f%a gnZa~ ,p  and C7~>-cwnn nmnzntica mere des- 
cribed, and we have now examined a third oil beionging to the Zi'ilzgi- 
demcei8, namely that derived from the rhizon~es of Cwcumu mdoavzk, 
Roscoe. 

C. zedonvia grows wild in the Eastern I-Iimalayas, and i: is culti- 
vated throughout India and Ceylon; it also grows widely in the 
Philippine Islands. T h e  oil from the roots grown in the Philippines 
has been examined by Bacon (PhiZi,b,bins j. Si., rgro, 5W, 261), who 
separated from it a crystalline sesquirerpene alcohol, m.p. 67", but he 
does not appear to have characterisecl an,. of the remaining consti- 
tuents. Eadier investigators jSchzm;ilei's Rtefi., Oct., 1890, 66 ; 
Waensel, Pharm. Ztg., 1899, 44, 752) established the presence in the 
oil, of ciueoie and of a crystalline substance, m.p. r42.5O, but nofhing 
further would appear to be known of its con~position. A prelimnary 
examination of the oil was made in thcsc laboratories in 1924 (1. I d .  
Inst. Sci., 1925, $A, 154), but no aitempt was made to identify the 
various constituents present. 

T h e  rhizomes, which were greyish-white in appearance and, unlike 
C. b~zg-a and C. aro~nntica, seem to contain very little colouring matter, 
were found to yield on distillation in steam 0.94 per cent. of an oil of 
which approximately one-third was heavier than water. A thorough 
examination of this distillate has shown it to have the following com- 
position :-dn-pinene 1.5 per cent., a'-camphene 3.5 per cent., cineole 
9% per cent., a'-camphor 4.2 per cent., d-borneol 1'5 per cent., un- 
identified alcohols trace, sesquiterpenes 10.0 per cent., sesquiterpene 
alcohols 48 per cent., residue (probably mainly sesquiterpene alcohols) 
21 per cent. 

T h e  sesquiterpene fraction was found to he a mixture of subst- 
ances, one of which yielded a small quantity of a crystalline nitrosate, 

* Reprnted from the JorrrnnC oi thz Society of Chemical . I d d s t l l y ,  19'28, 47. 1 7 1 ~  



m.p. a 2 - g 3 0  This was probably the nitrosate of zingiberene, the 
nitrosate of which is stated to melt a t  86'. When the sesqniterPene 
fraction of the oil was heated with sulphur resinification took place, but 
more satisfactory results were obtained with selenium (cf. Diels. Ber., 

, 2323). The  naphthalene hydrocarbon, cadalene, was separated 
from the reaction product and characterised by the preparation of the 
picrate, m.p. I I 5'. 

The bulk of the oil was a compiex mixture of sesquiterpene 
alcohols. These did not react with phthalic anhydride, and the 
alcohol group was therefore probably tertiary ; since attempts to pre- 
pare crystalline derivatives were unsuccessful, they were not further 
examined. No evidence was obtained of the presence of either of the 
crystalline substances (m.p. 67" and 142'5') isolated by Bacon and 
Haensel. 

EXIFPERIMENTAL. 

The rhizomes, which were in the form of dry discs, were disinte- 
grated and the grey powder was distilled in steam, when a viscid dark 
green oil was obtamed. From 220  kg. of the rhizomes 1 . 5 5  kg. of an 
011 lighter than water and 0 '51  kg. of an oil heavier than water were 
obtained (yield 0.94 per cent.). The constants of the oil dried over 
magnesium sulphate are given in column I of Table I, whilst in column 
II  are given the constants of the oil distilled in 1 9 2 4 ,  and in column 
I11 those observed by Bacon (bc. cit.). 

A quantity of the oil was treated with an alcoholic solution of 
potassium hydroxide to hydrolyse any esters present and fractionated 
under diminished pressure using a four-pear Young still"head, with the 
results summarised in Table 11. 
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T A B L E  11. 

.30 = I 
Yieid, per cent. 

- 
! Trace 

' 2.1 i 
1 4'1 

I 5.6 

3.8 
I 1 9.9 

j 9.1 

14.6 

30'8 

* These fractions were too deeply colonred for determination of the rotation. 

Fractions 1 to 4, which were free from aldehydes and ketones, 
were systematically fractionated under diminished pressure, the final 
distillation being over sodium, when the following fractions were 
obtained. 

TABLE 111. 

NO B.~.,IOO run. 1 4: i n3: 1 [4:O 

I -- 
i I %-W 1 0'8821 ! 1.4601 ' 

ii ! 98-100' 1 0.8849 8 

I + 25'3' 
1.4608 

ii i 
I 

100-101 0.692 
i -- "O' 

iv 

v 

vi 

1.4608 1 - 20.0" 

102-106e ) 0.8985 1'4555 , - 1C.3- 

106-107" / 0.Y061 j 1.4563 + 3.0- 

107-110' ' 0.9095 1'4565 1 T I.?? 
I j 

Fractions i, ii, and iii were redistilled a t  the ordinary pressure and 
yielded two main fractions (a) 152-156'/684 mm., d:: 0.8787, V J ~  

1'4598, add (d) 156-16z0/684 mm., d$o%S4g, ng 1.4605. These two 
fractions consisted of a mixture of d-a-pinene and ecamphene. T h e  
former hydrocarbon was identified by the preparat~on of the nitroso- 
chloride, m.p. I O ~ - I O ~ O ,  which yielded on treatment with benzyla- 
mine a nitrolbenzylamine, m.p. I Z Z - I Z ~ O ,  whilst the latter was 
characterised by conversion into d-imborneol, m.p. 20s0, the m.p. of 



Fynctions j and 6 (Ta6Ze I]).--These two fractions on careful 
fractionation yielded a crystalline soiid (5'7 per cent.) which nie?ted at 
186-r88°. When the solid < j  gms.) was heated wirh an excess of 
phthzlic anhydride at r;o0 for some hours, d-can~phor (3'7 gms.) was 
separated. This  had. m.1:. 173-174' and [a]:  + 43.7' in alcohol 
solution. , Its identity wns confirmed by the preparation of the semi- 
carbazone, m.p. 235-237'. T h e  acid phthalate, from which the 
camphor had been removed, had m.p. 1 5 4 ' ~  and on  hydrolysis gave an 
alcohol which after crystallisation ir3m light petroleunl had map. 203- 
2 q 0 ,  [a]: + 38.6' in a:cohol soiution. T h e  presence of d-borneol 
was confirmed by the preparation of the phenyiurethane, m.p. 138". 

The oil (1.5 per cent.), from which the mixture of d-camphor and 
d-borne01 had been separated, gave on treatment with phthalic 
anhydride in benzene solution a small quantity of an acid phthalate, 
m.p. 130-z3z0, which yielded a silver salt, nl. p. 90-93" These 
constants do not appear to be idectical with those of the corresponding 
derivatives of any known primarq- aicohol, but, owing to the small 
amount of rnateriai available, no further examination was possible. 

Sesquiteqbenes mzd sesquitevpene ndcoh.ols.--Fractions 7-10 (Table 
11) were repeatedly distilled under diminished pressure when ultimately 
the following fractions mere obtained :- 

-TABLE IV. 

1 

* These fraction3 w-cle too desply coloured forthe determination of the  rotation. 



Fractions (a) and (6) on redistillaiioii over sodium were separated 
into three main fractions. 

Fractions (x) and (y )  were analysed (Found: for (x )  C, 87.9 ; 
H, r r .g ; for (y) C, 8 7 ~ 9  ; H, r I "8 ; C,,H,, requires C ,  88-2 ; W, I 1.8 
per cent.). None 04 the fractions yielded crystalline hydrochlorides or 
nitrosites, but from fraction (8) a sinall quantity of a crystalline (see 
above) nitrosate, m.p. 82-83", was separated; as  already mentioned, 
this was probably the nitrosate of the nlonocyclic sesquiterpene zingi- 
berene. Unfortunately it was not possible to confirm the presence of 
this hydrocarbon. 

When fractions (y) and (3) were treated with scienium under the 
conditions used by Diels (LOG. ciz!.) a hydrocarbon, b.p. 135-1qoO/ro 
mm., r zg  1.5334, was obtained. There can be little doubt :that this 
hydrocarbon consisted essentially of cadaleue, since it yielded a 
picrate melting as stated by Ruzicka (i'iid~. Ckim Actn, 1921, 4, 5 ~ 8 )  
at  r , r g O  (Found : C, 58.9 ; II, 5.1 ; N, 9.9. CZiIi2,Q7NS requires 
C ,  59-0 ; H, 4.9 ; N, 478 per cent.). 

Fractions (c)  to (i) consisted essentially of sesquiterpene alcohols, 
as  is indicated by the analyses of fractions (L) and (d )  (Found: for (c)  
C, 84'4 ; H, 10.8 ; for (d) C, 81.6 ; H, 10.9. C,,H,,O requires C, 
81.8 ; H, 10.9 per cent.). 

Attempts to prepare crystalline derivatives of these alcohols or to 
dehydrogenate them with suiphur were not successful. 


