
Chemistry. - The Essential Oil {rom the Leaves o{Caesalpinia Sappan L. 
(Provisional communication). By Prof. P. VAN ROMBURGH. 

(Communicated at the meeting of September 26. 1925). 

Many years ago J) I obtained by steam distillation of the leaves from 
Caesalpinia Sappan L. (the tree th at yields the weil known Sappan 
wood) 0.16-0.2 % of a pleasant smelling. almost colourless essentialoil. 
The specifk gravity of the oil was 0.825{28° and it showed astrong 
dextro~rotation. The figures found for the rotation differed for samples 
extracted upon different days. this may have been due. partly to the 
age of the leaves and partly to the duration of the distallations. The 
extreme values were + 75°and + 100°30' in a 2 dcm. tube. 

The bulk of the oil distilled at 170°. another fraction was collected 
up to 250°. a vis co us colourless residue remaining in the fIasko When 
the fraction that boiled at 170° was redistilled. it appeared to poly~ 
merise partially. Af ter repeated fractionation the liquid boiling at 170° 
showed a dextro~rotation of 125° in a 2 dcm. tube. 

The odour of the oil was similar to that of phellandrene. and on 
account of the considerable quantity of phellandrene nitrite th at separ~ 
ated wh en the oil was treated with sodium nitrite and acetic acid. (the 
weIl known reaction for that hydrocarbon) one would be inclined to 
con si der phellandrene as the principal constituent of the oil. 

During the year 1902. I extracted a greater quantity of the oil. 
obtaining from 139 kg. of fresh leaves. 410 C.C •• i.e. a yield amounting 
to almost 0.25 Ofo. The specific gravity (0.841{26°) was found to be 
higher than that of the oil extracted six years before. It showed a 
rotation of + 76° in a 2 dcm. tube. 

Af ter the oil had been kept in a weil closed bottle for over 23 years. 
it was found that the specific gravity had risen to 0.865{22° and that 
contents of the bottle had become more viscous and slightly darker in 
colour. 

The low specifk gravity (0.825{28°) of the previous oil sample. had 
al ready made me doubt whether phellandrene was indeed its principal 
constituent. In order to ascertain whether this was the case. the oil was 
subjected to more careful investigation. and was first fractionated in 
vacuo. About one~third of the oil distilled between 65-700 {20 mmo and 
had aspecific gravity of 0.813{22°. When this fraction was heated 

I) Report on the State of 's Lands Plantentuin (Botanical Gardens) at Buitenzorg (Java), 
1896. p. 48. 
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with sodium on the water bath and finally distilled of this metal. neither 
the boiling point nor the specific gravity of the liquid had altered. 

By means of a second fractionation. the liquid was divided into two 
fractions having a difference of rather more than 1 ° in their bOiling 
points. In both cases the specific gravity was found to be 0.813/22°. 
The liquid of specific gravity 0.813/22°. which I shall now call "hydro~ 
carbon Caes". showed a rotation of + 59°59' in aldcm. tube. while 
the original oil extracted during 1902 now showed a rotation of + 34°19' 
in aldcm. tube. The "hydrocarbon Caes" had a refractive index of 
n~o = 1.473 and gave the following results on analysis: 

C 88.06 Ofo H 11.67 % 
88.23 11.71 

calculated for ClQH I6 88.2 11.8 

In order to study the influence of distillation at ordinary pressure on 
this hydrocarbon. 10 e.c. were fractionated with the following results : 

0.5 
3 
5 

cc B.P. 1650 

165-168 
168-169 

0.819 
0.821 
0.823 

The residue in the flask boiled much higher. eVidently polymerisation 
had taken place. 

By refractionation of the combined fractions in vacuo. I obtained a 
liquid having d l7 = 0.818. 

Like phellandrene. the hydrocarbon Caes gives upon treatment with 
nitrous acid. a beautifully crystalline nitrite. which was prepared accord~ 
ing to the method WALLACH and GILDEMEISTER I). The melting point 
was found to be 112° and thus ag rees with the me!ting point of the 
nitrite prepared from d~a~phellandrene by WALLACH 2). 

Through the kindness of the weil known firm of SCHIMMEL & Co. of 
Miltitz. at my request two samples of phellandrene were placed at my 
disposal. for which I tender here my sineere thanks. This enabled me 
to compare my nitrite with the one obtained by WALLACH. and more~ 
over. to compare in many respects the hydrocarbon Caes. with the 
samples of phellandrene. The latter came from the laboratory of Prof. 
GILDEMEISTER ; one being d~a~phellandrene from bitter fenne! oi!. and 
the other being l~a~phellandrene from Eucalyptus oi!. 

It was now found that the nitrite from the d~a~phellandrene when 
mixed with the nitrite prepared from the hydrocarbon Caes. did not 
cause a lowering of the melting point. so that this hydrocarbon either 
contains this phellandrene. or. an olefinic terpene which by the action 
of nitrous acid is converted into the nitrite of this phellandrene af ter 
ring formation. We can accept the pres en ce of an olefinic terp ene upon 

I) Ann. 246. 282 (1888). 
2) Ann. 336. 15 (1904). 
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other grounds. for WALLACH I) gives 0.844/19° for the specifl.c gravity 
of d-a-phellandrene. Therefore another hydrocarbon having a lower 
specifl.c gravity must be present in the hydrocarbon Caes .. accepting that 
it contains phellandrene. As there we known no cyclic terpenes having 
a lower sp. gvo than 0.844. and whereas olefinic terpen es like myrcene 
and ocimene. have a sp. gvo of about 0.803. the hydrocarbon Caes .• if 
it is a mixture. should contain about 60 010 of an olefinic, perhaps 
optically active terpene. 

It is also remarkable that equal quantities of the two phellandrenes 
that I received from SCHIMMEL & Co.. and of our hydrocarbon. gave 
ab out the same quantities of nitrite by the action of nitrous acid. 

We attempted to prepare a crystalline compound from the hydrocarbon 
Caes. by the action of hydrochloric acid. but no solid substance could 
be obtained. the liquid however turned brown. 

If an olefinic terpene were actually present. it should be possible to 
add two atoms of hydrogen to this terp ene by means of the action of 
sodium and boiling ethyl alcohol. just as SEMMLER succeeded in doing 
with myrcene. and C. J. ENKLAAR. in this laboratory. with ocimene. 

20 grams of the hydrocarbon and 100 grams of absolute alcohol at 
boiling point. were treated with 30 grams of sodium. The hydrocarbon 
obtained by the reduction had the following constants : 

boiI.p.15 : 63°, dî~ = 0.800 

Analysis gave: 

aD = + 15.48 2
) 

C 87.54 010 
87.39 

Calculated for C IOH I8 : 86.96 

n~ = 1.4581. 

H 12.61 % 
12.70 

13.04. 

The hydrogenated compound readily absorbed bromine. Prom th is 
addition product. which was at first liquid. in the course of some weeks 
a few crystals separated. and af ter it had been inoculated with crystals 
of dihydroocimene tetrabromide 3). The crystals thus obtained melted at 
89.5-90.5° and the melting point was not lowered when they were 
mixed with a preparation of ENKLAAR's dihydroocimene tetrabromide. 
which melts at 91_92°. 

The hydrocarbon Caes. was also treated with acetic acid and dilute 
sulphuric acid. according to the method of POWER and KLEBER. which 
was also applied by ENKLAAR for the hydration of ocimene. 

The viscous alcohol obtained af ter the hydration boiled at 115 _122° 1 
30 mmo The quantity obtained did not allow of further fractionation. It 
had the following constants : 

n~= 1.484. 

An analysis gave results that indicated the presence of a mixture of 

I) Loc. cito p. 12. 
2) Calculated from the rotation of an alcoholic solution of 2S %. 
3) A preparation from the laboratory and made by Dr. C. J. ENKLAAR. 
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83 Ofo of terpene alcohol with 17 Ofo of hydrocarbon. By treatment with 
phenylisocyanate a liquid urethane was obtained. (Por comparison. 50 
grams of ocimene were hydrated in the same way. The ociminol so 
obtained gave with phenylisocyanate a good yield of a urethane having 
a melting point of 72° as was also found by ENKLAAR). 

If d-a-phellandrene is treated with acetic acid and dilute sulphuric acid. 
a liquid is obtained which boils above 1600 at 20 mm .• has a sp.gv. of 
0.94. and does not give an urethane. Probably a polymerisation product 
is formed. 

The hydrocarbon Caes.. and also the hydrogenation product prepared 
from it. proved to be highly variabIe in composition. when they were 
kept in a flask cIosed with a cork. It was found that the sp. gvo of a 
preparation of the hydrocarbon having 0.813/21°. had increased to 
0.856/16° af ter 4 weeks. and that the specific gravity of a preparation 
of the hydration product had increased from 0.800/21° to 0.825/22°. 

Wh en the changed Caes. hydrocarbon was again fractionated. it was 
possible to obtain from it a fraction which had d150 0.819. and which 
af ter hydrogenation gave a product having b.p./22 mmo 73_74° and 
d230 0.798. 

Por the present. the experiments described above lead to the con
cIusion that the hydrocarbon Caes. is either a mixture of d-a-phellan
drene (or perhaps another terpene) with an olefinic terp ene or such an 
olefinic terpene. 

The material with which to continue my researches is wanting. I hope 
however. in order that I m~y be able to eIucidate several obscure 
points. to receive some new material from Java. or to obtain it there 
myself. 

My thanks are due to Mr. J. A. VAN MELSEN. cand. chem .• who has 
assisted me with great zeal in these experiments. 

Utrecht. Org. Chem. Lab. of the University. 




