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Cym60pogm colora'ntus, Stapf (synonyms : Andyoflogon nardus, var. 
coloratus, Hook. ; A. codoratus, Nees.), one of the lemon grasses of the 
Malabar District, was first recognised as a definite species by Stapf 
( K e w  B d . ,  1906, 8, ~ z I ) ,  having been considered by Hooker (FZ. 
Brit. I d ,  1897, 7, 206) to be a variety of C. ?zardus. It occurs 
throughout the Carnatic from the extreme south as far as the Cuddapah 
District and from the Tinnevelly Hills to the Annamalais. Seeds of 
this grass were planted in Fiji in 1907, and oils obtained from Fiji 
have been examined at the Imperial Institute (BUZZ. Imp. litst., 1912, 
10, 670 ; Proc. Chew. SOL., 19x4, 38, 10). The yield of oil was stated 
to be 0.36 per cent. the principal constituents being Glimonene and 
other terpenes (7 per cent.), aldehydes mainIy citral (40 per cent.), and 
geraniol (23 per cent.). As  will be seen from the sequel, the Indian 
oil examined by us had a completely different composition. 

The  oil used in this investigation was obtained from the flower 
heads of a grass grown in the North Arcot District. The grass, which 
is known locally as ' Botha ' grass, was identified as C. cobratm,  Stapf, 
by Mr. R. N. Parker, Forest Botanist, Forest Research Institute, 
Dehra Dun, and the oil was distilled at  the Kangundi Industrial Works, 
Kuppam. A detailed examination of the oil, the constants of which 
are given in Table 11, has shown it to have the following composition : 
Gcamphene ( I  5 per cent.), I-limonene (7 per cent.), camphor ? (trace), 
Gborneol (8 per cent.), geraniol (10 per cent.), sesquiterpenes (35  per 
cent.), sesquiterpene alcohols (8 per cent.), sesquiterpene oxide ? (2- 
3 per cent.), unidentified (14 per cent.). 

The  major portion of the &camphene crystallised on cooling the 
terpene fraction of the oil and after recrystallisation from alcohol had 
m.p. 51', [a] - 82.3' (in chloroform solution). Although camphene 
has been found in a large number of essential oils, it has apparently 
only been obtained crystalline on two previous occasions, namely, &-om 
citronella oil (Schinzmel's Rep., April, 1912, 44) and from Siberian pine 
needle oil (Golubeff, 1. Russ. Phys. Chem. Soc., 1909, 41, 1004). The 
constants of these three crystalline camphenes are given in Table I. 

' Reprinted from the JoumaZ of the Soclcty of Ckcrnic~.Z Zndwtw, 1928, 47, 52% 



AIter the removal of the alcohols referred to above, which were 
identified as described in the experimental portion of the paper, a small 

nl: an oxygenated compound, which distilled unchanged over 
sodium, was separated. 'This substance, which analysis showed to 
have the composition C,,H,,O, had a pleasant musk-like odour ; it did 
not contain a methoxyi group nor did it react with the ordinary ketonic 
reagents. I t  is possible that it was a sesquiterpene oxide, but the 
quantity available was insuFircient for a detailed examination. The 
sesquiterpene fraction gave a nitrosochloride, nitrosate and benzyl- 
amine desi.vative with melting points agreeing fairly closely with the 
corresponding derivatives prepared from a-caryophyllene. Attempts 
to confirm the identity of this hydrocarbon by the preparation of caryo- 
phyllene alcohol and caryaphyllene dihydrochloride were unsuccess- 
ful, and the nature o f  the sesquiterpene must therefore remain some- 
what doubtful. 

It is interesting to note that the oil showed no absorption when 
treated with sodium bisulphite solution, and careful examination failed 
to reveal any trace of either citral or citronellal, the characteristic con- 
stituents of lznlon grass oil. In spite, therefore, of the close botanical 
relationship of these two grasses, they show a marked difference in 
their chemical constituents. 

EXPERIMENTAL. 

The oil, which was pale yellow in colour had, alter drying over 
magnesium sulphate, the constants given in Table I 1  (a)  ; for compari- 
son the constants of the oils obtained from Fiji are given in adjoining 
columns. 



TABLE II. 

3C [a] ... ... i -20.7" I -7.7-i0.7* 1 [o!: -10.3" 

Acid aa!ue ... ... ... 1 ... 
Saponif. value . . . . . .  1 39.8 

I 
2.3 j . , ,.. 

Do, aiter scetyietim .... ... ... 
i ll'? I 

11debydes by N a X S 4  . Nil ! 37'5-43% 34% 
--. 

( 6 )  Bull. Imp. h i . ,  loc. cit. (c )  Proc. Chern. Soc.,loc. ci:. 

The oil, which mas free from phenols, mas digested with an aico- 
holic so!uiion cl potassium hydroxide to hydrolyse any esters present and 
fractionated at roo mr-n. ilsing a Young still head, when the following 
fractions were obtainec! :- 

TABLE 111. 

I 
93-92' i 0'8668 , 1.4651 

U2-95" 0.8738 1 1.4679 

105-115' ' 0'8855 :'4697 

115-135" 1 0.9125 ' 14731 

135-150' 0.9315 1 1.4785 

150-170" j 0.9303 i 1.4838 

170-200" 1 0.9385 1.4928 

e and lass 1 . . . #  ... 

Pidd per cent.' 

The first tnree fractions, which contained the greater part of the 
terpenes present in the oil, were redistilled at the ordinary pressure 
with a column and finally over sodium. 

* T h e  percanrage weig-ht is in a!] cases calculated on the originel weigbtaf theoilused. 
2 



TABLE 1V 

--- 
NO. i ..p /a. 1n.1 r-~z-"'" fi3: I ['l" Yield per cat. 

I 
--- - . -- -- -.- - ~ - ~ . ~  --.. , 

Fractions i ,  I I  and 1x1 on keeping in a Ireezing mixture crys. 
tailised almost completely, and after repeated crystallisation from 
alcohol pure kcainpbene was obtained, m.p. 59-5 r O ,  [a] - 8 2 . 3 O  in 
chloroform so!ution (r = 5.937). The identification of this substance 
with Gcampliene was confirmed by its conversion into Gisoborneol, m.p. 
212' (mixed m p .  2rz3) ,  the pheliylurethane of which had n1.p. 138~.  
Fractions I to IV consisted esseiitially of Gcamphene ; P-pinene was 
not found to be present in Fraction BV, which on oxidation with alka- 
line potassiwm permanganate gave an excellent yield of camphene- 
camphoric acid, rn.p.. I 42". 

Fractions V and VI  were found to consist of Climonene. When 
Fraction V was treated with hydrogen chloride in acetic acid solution 
it gave an excellent yield of dipentene dihydrocbloride, m.p. 503 which 
was not depressed on admixture with an authentic specimen, whilst 
£rani Fraction VP l-limoncne tetrabromide, m p .  104"~ was prepared. 
This  had [a] :' - 73.4" in chloroform solution, which is in excellent 
accord with the value observed by Wailach and Conrady (Annalm, 
1889, 252, 145). Found: Br. 70.0 ; calc. 7 0 . 2  per cent. 

Fractions 4, 5 and 6 (Table 111) were systematically refractionated 
at roo mm. and the following fractions obtained :--- 

TABLE V. 



Fraction a on treatment with semicarbazide acetate gave a small 
quantity of a crystalline semicarbazone, m.p. 234-236" This appeared 
to be camphorsemicarbazone, but owing to the small quantity of 
material available it was not possible to confirm this. On keeping, 
fractions 6, c and d deposited a considerable quantity of a crystaIiine 
solid. This was collected, and after draining on porous porcelain was 
recrystallised from light petroleum, when it was found to melt at 2oq0 
and to yield a phenylurethane m.p. 138'. Its identity with kborneol 
was confirnled by the method of mixed melting point. The  filtrate 
from which the borne01 had been separated was treated with phthalic 
anhydride at  q o O .  From the reaction product only bornyl hydrogen 
phthalate, m.p. 104-1 ogO, could be isolated (Found : C, 7 r . j  ; H, 7.6 ; 
C,,H,O, requires C, 71.5; H, 7.3 per cent.). 

Fraction eprobably consistedof a mixture of GborneoI and geraniol ; 
no terpineol could be detected. Fractions f and g were shown to 
contain geraniol by the preparation of geranyldipbenyinrethane, m.p. 
81.5-82' (Found : N, 4.4 ; calc., 4.0 per cent.). No traces of citral, 
nerol, or citronellol were found in these fractions of the oil. 

The  fractions boiling above 165~/1oo mm. (Tables IV and V) were 
combined and repeatedly distilled at  6 mm., using a four-pear Young 
still-head, when the following fractions were ultimately obtained:-- 

T A B L E  VI. 

5 . ~  i 1.9 
B j 120-130' 0.9238 1.4990 

C ( 135-140" 

1'4983 ... 

Fractions A and B, afterdistillation over sodium until this wasno 
longer acted upon, still contained oxygen as is shown by the following 
analyses: (A) Found: C ,  82.1 ; H, 11.4: (B) C ,  83.1, H ,  11.4 per 
cent. These figures point to the presence in these fractions of an 
oxygenated compound of the formula C,H,O, which requires C, 81.8; 
H, 10.9 per cent. These oils, which had a characteristic pleasant 
odour differing from that of the sesquiterpene haction C, did not 
contain a methoxyl group, nor did they react with the usual ketonic 
reagents. O n  treatment with potassium nitrite and acetic acid at  a low 
temperature a crystalline nitrosite was Iormed which melted below oo 



Fractions D and E consisted of sesquiterpeni: alcohols, but since 
they did not yield crystalline derivatives thcy were not further 
examined. 

FREE AND COMBINED ACIUb. 

The alkaline solution separated tram the tvcatrnel?t of the original 
oil with alcoholic potassium hydroxide solution was aiter the removal 
of the alcohol acidified with suiphuric acid a d  histilied in steam, three 
fractions being collected. Tbe silver salts of the vdatile acid wel-e 
analysed: (I) Ag, 59.5 ; (2) Ag, 38.1 ; (3) Ag. 36.1 per cent. These 
figures indicate the presence of propionic acid in the erst fraction (Ag, 
59% per cent.), and of a mixture of capric and lauric acids in the less 
volatile fractions (Ag, 38.6 and 35'0 per cent.). 
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