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I.-Isomeric Terperbes and their Derivatives. (Part V.) 

By G. H. BECKETT and C. R. A L D E R  WRIGHT, D.Sc., Lond., 
Lecturer on Chemistry in St. Mary's Hospital Medical School. 

9 1. PeppermiTzt Camphor from Japan. 
0 P P  E N H E  I M has already shown (this Journal [ 11, xv, 24) that this 
substance is an alcohol (menthylic aZcolioZ) of the form CloH190H, and 
that by the action of dehydrating agents it splits up into water and a 
hydrocarbon, meiithene, Cl0Hl8, bearing the same relation to tergenes 
that these do to cymene (i.e.,  containing H, more). 

Through the kindness of Mr. J o h n  Moss  (Messrs. C o r b y n  and 
Co.), we received several ounces of crystallised Japanese camphor, 
together with the same amount of the so-called liquid camphor im- 
ported along with the crystals. The crystals were found by Oppeii- 
he im t o  melt a t  36", Mr. Moss  observing 39" with the sample sent to 
US as the melting point, and 37.5" as the solidifying point. On at- 
tempting to  crystallise the solid camphor from weak alcohol no 
crystals could be obtained, but an oil separated, which, on exposure 
to  air (after separation by a tap-funnel from the aqueous liquid) 
became a mass of crystals. After several weeks' exposure t o  air, these 
crystals melted a t  42O in a capillary tube, boiled a t  212" (corrected ; 
0 ppe  n h e im found 210°), and gave the following numbers on com- 
bustion :- 

0.1945 gram gave 0.5445 CO, and 0.226 H,O. 
Calculated. Founcl. 

ClO ........ 120 76.92 76.35 
HZo ........ 20 12.82 12.91 
0 10.26 - .......... 1 6  

1.56 10 0 .o 0 
- -- 
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2 EECKETT AND WRIGHT ON ISOMERIC TERPESES 

Thesc c q - s t d s  mere heatcil with about their own weight of zinc 
chloride, and the distillate, separated from water by a. funnel, cohobatecl 
several hoars with the cliloride. Tlie p i d u c t  mas oiily very slightly 
resinized, almost tlie whole clistilliiig Iie!ow 170". After cohobation 
with sodium, the grcater par t  clistillecl between 16 8.5" to 165.5" (COT- 

rected), and gave thc following numbers ( O p p e n h e i m  gives 163" 
as the b.p. of menthene) :- 

0.1760 gram gare 0.5610 CO, and 0.2120 H,O. 
Cnlcula ted. Found. 

c,() ... , 0 , . I  120 86.96 86.94 
H,, . . . . . .  .. 18 13.0 4 13-38 

138 100*00 
- 

O p p e n h e i m  has shown that  when menthene is treated with two 
equiv&nts of bromine, a dibromide is fornieil which splits u p  with 
great facility into hydrobroniic acid and bromomenthene, which again, 
by the  action of caustic potash, forms a hydrocarbon, C,,H,,. Inas- 
much as terpcnes appear to be ixiiifornily cj-rnctie derivatives, i t  seemed 
probable iha t  when four equivalents of brominc net 011 mentl-ieiic, 2 
tetrabromide might be forincrl which TVOLI~C? split up  into cymene and 
2; ydrobromic acid, thLx+--  

C,,H18Br, = 4HBr + Cl(,IIl1. 
Tliis is in  fact the case, the action tzking place withont formation of 
milch resinous matter, and the yield of' crixcle c p i e n e  being nearly 60 
parts per 100 of the menthene taken (theoretical 97 parts per 100). 
^\Vhen bromine dissolved in  aqueous potassiuni bromide solution is 
siowly added to nieiithene, comhiiiation takes place readily, with evolu- 
tion of heat, but  withont thc formstion of more than traces of hydyo- 
bromic acid. A t  first the colour of the bromiiie rapidly disappears, 
b11t af ter  about three eqnivalents have been added, the red colonr dis- 
appears but  slowly, niicl the combiliation with the last portions of 
bromine takes place ollly very slowly, being facilitated by heating tlie 
\yliole, some hydrobroinic acid being thereby ev.dved. The resulting 
tetrabromide of menthene, or fct/,nbi.o?72ot7ecnire, readily splits up  on 
heating, in  accordance with the above reaction. By simple cohobation 
for a few hours until little 01- 110 filmcs of hy(1robromic acid escape, 
and distillation of the hydrocal*bon (previously distilled oif from a 
blnclir resinous mass simultaneously fornicd) ovcr sodium, iicm-ly pnrc 
qrnene is obtained. After fnrthcr purification by treatment with 
snIphuric acid and cohobation 11 i th  sodiiirri, the  c~-nic.ne boiled almost 
\vllo~~yr between 175" and l78", exhibited all the  c h a ~ ~ c t e r s  of eynieiie, 
and gave the  follow i u g  numbers : - 

0.2430 gram gave 0.794O GO, and 0.2400 H,O. 
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This cymene yielded acetic and tereplrthn!ic acids on oxidation with 
chromic liquor, avid furnished parato1u:c acid with nitric acid (§ 2), 
m c l  lieme is identied with the cymene obt;~insbIe from the other 
bcdies examined iu  the previous poytion of these researches. Its pro- 
clnctioii fi*om meiithene is of interest, :is showing n o t  merely a coil- 
aection bctweeii the benzene hydrocaybons and the homologues of 
alljlic alcohol (menthylic alcoliol belonging to  the series CnH3,,0), 
bnt  also as being an instance of the passage from a paraffin deriva- 
tive (tetrabromodecane), to  a benzene cleiivative, cymene, by a single 
action of decomposition. 

The liquid camphor received from Dlr. 310 s s yielded the following 
results. On fractional distillation n little distilled below 205" ; the  
priiicipal portion passed between 210" and 215", whilst a smaller 
quantity distilled a t  215"--220", and a little remained non-volatile 
even at 300" ; the port,ion distilling a t  210"--215" jielded the follow- 
ing numbers on conibnsiion :- 

0.2185 gram gav'c 0.6120 CO, and 0.2420 H20, 

from which it is evident tha t  some substance less rich in  hydrogen 
than menthylic alcohol is also present, the  liquid being probably the 
solid camphor kept  permanently dissolved in  a liquid substance of 
composit,ion C,cH180, analogous t o  and perhaps identical with citro- 
nellol from oil of citronella, which boils a t  about the same tempera- 
ture. That  this is so is rendered further probable froni the circumstance 
that  on cohobation with zinc chloride this distillate formed water, 
menthene, and liquids exhibiting no constant boiling point between 
180" and above the  limits of the mercurial thermometer. The iiieii- 
tliene constituted ahout two-thirds of the product, boiled between 
163" and 167", mid gave the following numbers after distillation ovel- 
sodinm :- 

0.2423 gram ga"e 0.7745 CO, and 0.2950 H20. 

Cnlculat ed. Fom1d. 
Carbon .......... 86.95 87.10 
HFdrogen . . . . . . . .  13.0; 13.06 

R 2  
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4 BECKETT AND WRIGHT ON ISOMERIC TERPESES 

These numbers are quite consistent with the presence of a few per 
cents. of a terpene in the hydrocarbon examined, this latter being de- 
rived by dehydration from the substance CIoH,,O in the original oil. 
The liquids of higher boiling point referred to  above mere similarly 
formed by more or less complete dehydration and polymerisation of this 
constituent ; thus a fractioii distilling a t  245"-255" contained carbon 
83.5, hydrogen 12.0, whilst 3C,,Bl,0 - 2H20 would require carbon 
84.3 and hydrogen 11.7. 

It was not found practicable to cause the crystallisation of the solid 
camphor from the liquid oil, even when a crystal of the solid body was 
dropped in, and the whole was kept some hours in a freezing mixture : 
it does not, however, follow from this that the constituent Cl0H,O in 
the liquid oil was only isomeric with the solid camphor, as a very 
minute quantity of alcohol or hydrocarbon was found to prevent, 
entirely the crystallisation of the solid camphor after it had once 
assumed the liquid state. 

In former papers specimens of cymene from numerous sources have 
been examined by one of us, and the conclusion lias been drawn that 
all the substances are identical with one another and with ordinary 
cymene, being a propyl- (or isoproppl-) methyl-benzene. It has, how- 
ever, been suggested by O p p e n h e i m  (Dezst. Cl~enz.  Ges. Ber., vii, 
625), that the experiments made do not exclude the possibility of some 
of the products being the corresponding diethyl-benzene, as this would 
also yield terephthalic and acetic acids on oxidation. W e  have, there- 
fore, examined the action of nitric acid on some of these varieties of 
cymene, and find that in all cases pamtolziic acid melting near 178" is 
formed. The hydrocarbons examined were boiled for 15-24 hours in 
a large flask, with an inverted condenser attached, with diluted nitric 
acid (1 part acid of sp. gr. 1.42 to 3 of water). On distillation in a 
current of steam, toluic acid passed over, more or less terephthalic 
acid remaining behind. By evaporating the distillate, after super- 
saturating with caustic soda, and adding nitric acid, a quantity of 
crude toluic acid was precipitated, amounting to from 25 to 60 per 
cent. of the cymene used ; the actual quantity of toluic acid formed 
was always greater, it being difficult to distil over every trace. The 
crude acid thus obtained was then boiled for several hours with tin 
arid hydrochloric acid to reduce any nitrotoluic acid present, and was 
finally wcrysta1Lsed from boiling water after two o r  three successive 
s o h  tions in arumonin and precipitations by hydrochloric acid. The 
following melting points and analytical numbers weye obtained :- 
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ASD THEIR DERIVATIVES. 5 

A. Toluic acid from cyniene from hesperidene dibromide (hydro- 

B. Toluic acid from cymene from myristicene dibromide (hydro- 

C. Toluic acid from cymene prepared from c a j e p t  oil by phos- 

D. Toluic acid from cymene from the dibromide of citronellol (oxi- 

E. Toluic acid from cymene from myristicol by phosphorus penta- 

F. Toluic acid from cymene from absinthol ancl zinc chloride 

G. Toluic acid from cymene from tetrsbromodecane from nieiithenc 

carbon of oil of orange-peel). 

carbon of nutmeg oil), 

phorus pentasulphide. 

dised constituent of citronella oil). 

chloride (osiclised constituent of nutmeg oil). 

(oxiclised coiistituent of wormwood oil). 

(supra). 

A . B .  C . D . E .  F. G. 
Corrected melting point 

in capillary tube . . . . 178" 177.5" 179" 178" 178" 176.5" 178" 

A. 0.3330 gram gave 0.8650 CO, and 0.1770 HZO. 
13. 0.3350 ,, 0.8700 ,, 0.1820 ,, 
C. 0.2640 ,, 0.6860 ,, 0.1450 ,, 
D. 0.3195 ,, 0.8305 ,, 0.1735 ,, 
F. 0.3125 ,, 0-8150 ,, 0.1730 ,, 
G. 0.3045 ,, 0.7845 ,, 0.1685 ,, 

Calculated. Found. 
/ h h ' A. B. C. D. F. ct.- 

CB .... * .  96 70.59 70.84 70.82 70.84 70.89 71-12 70.2G 
H8 ...... 8 5.88 5.90 6-04 6.10 6-03 6.15 6.15 

- -  - - - -  0 2  ...... 32 23.53 

CeHSO, 136 100.00 
--- ~ 

It is noticeable that the melting point of toluic acid has been given 
by different observers a t  various temperatures between 170" and 178". 
With pure substances dissolving in ammonia to a perjectly coZourZess 
solution, we have uniformly found that the uncorrected melting point 
lies near 176" to 177", giving with the thermometers used (4 for each 
observation) 178"--179" as the corrected value. Small quantities of 
colouring matter, &c., lower the meltting point, and the presence of 
bromotoluic or nitrotolnic acid has the same effect. 

I t  is also noticeable that whilst from the analytical numbers and 
boiling points of the cymenes used, together with their identical 
physical properties as observed by Dr. G lads tone ,  there was every 
reason to believe that each specimen was as nearly chemically pure as 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
76

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

Pr
in

ce
 E

dw
ar

d 
Is

la
nd

 o
n 

27
/1

0/
20

14
 1

1:
35

:2
8.

 
View Article Online

http://dx.doi.org/10.1039/js8762900001


G BECKETT AND WRIGHT 0s ISOillERIC: TERPESES 

such bodies can ever be obtained ; nevertheless some specimens ac- 
quired a yellowish t int ,  more or less marked, on iiecping in  well- 
closed bottles for several months, whilst othws remained colourlcss. 
The most colourcd speciinen examined was I?, slid this yielded a tolnic 
acid exliibitiiig a lower melting point and a higher percentage of carbon 
than  ally other sample. In nearly every case, too, the pel-centage of 
carbon found in  the toluic series is slightly higher than the  calculated 
value. 

Taking into consideration the results obtained in  this and the pre- 
ceding four poi-tiom of these researches, together with those of 
B a r b i e r ,  O p p e n l i c i m ,  KekulB? F i t t i c a ,  B c i l s t e i n  and K u p f f e r ,  
R i b a n ,  G. W i l l i a m s ,  and others, it may be concluded that by the 
action of a large number of agents on twpenes aiid bodies related to  
them, cdxolutely tlre .same cyi i iwc i w d t s ,  this cymetzc bei?i!j ident iml  xiih 
the  ~ ~ ~ ? ’ ~ 7 ~ ~ e e t h y ~ ~ ~ ~ o i ~ ~ ~ ~ l  i j e i i ze i ie  recently obtaiiied syiithet(ica1ly by P i t  t i ca  
by acting witli sodium 011 a mixture of nornial propyl bromide and 
solid parabromotoluene melting a t  29’. 

Since a t  least four distinct isomerides of fdrrnnln C,,TT,, can, by 
losing Ha, produce the same cymene, and as only tlirel: snch isomerides 
can he readily predicted fiooin Kek u 16’s benzene formula, cymelie 
being viewed as a 1 : 4 derivative, it results that  in the production of 
cymene from at least one of these terpenes (and therefore possibly in  
the production of c p i e n e  from all its sources), the reaction is not so 
simple as vi-odd at first sight appear, bu t  that i t  belongs to that  class 
of reactions where ‘‘ change of position ” is said to occur, i . c . ,  in the 
symbolic represent ation of which, groups of symbols not ot liermise 
affected must be made to alter their relative positions. 

§ 3. 0 ill Cl 02’C-0 il lIp7 t ’ 0  CI I 1‘L 0 I I  s. 

I u  order to see if polpieridcs of tcrpciics of the C,,H,, s c ~ i e s  
arc capal-ile of giving rise to  c-j-mcne, a speciiiien of thc l i j -drocnrhn 
contained in  clove oil, kindly presented by l’rofessor C h u r c h ,  was 
examined. The corrected boiling point of‘ this wa3 found by Pro- 
fessor C h u r c h  to  be 253*3”, a iiumber quite corroborated by our own  
observations. The vapour cleiisity of tliis substance clearly indicated 
that its formula is C,,H2,, i . c . ,  that i t  belongs to  the series of sesqui- 
polImerides of terpeiics, or ccclrcnes, :is they maybe coriveniciitly termed. 

On treating this body witli bromine, in  quantity requisite for the 
reac tioii 

2C,,T-I2, + 3Br2 = GHBr + 3C,,H,, 

combination ensued, a yellowisli oilr heavy liquid resulting. Much 
lieat was evolred, bu t  little or no liyclrobromic acid was formed wliilst 
the whole was kept cooled ; 011 heating, however, torrents of Iijcli-ogeii 
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bromide were givcii 03. On distillation, a quaiitity of brown resinous 
iimtter w<is left, not volatile a t  300", whilst a liquid distillec: over at  a 
1ow-r~ teiiiperaturc. This was cohobatcd uiitil the f unics of hydro- 
bromic acid almo:jt ceased to be evolved, and then niostly distilled 
bAwecii 24'1" and 2 iO ' ,  a little resin being left. No trace of c p e . l e  
codd  be isolated by fmctioiinl distillation. The greater portion 
boiled bctwceii 2S3' and YGO" ,  and after cohobntion with svcliuiii 
yielded numbers sllomilig that IlJ-cIlrogen l d  been reuiovcd from the 
hjclrocarb2n by tlie bromine. 

O . A l / r ?  ;;ram g ~ v e  0.7O:X coJ :L:IC~ U.2190 HIO.  

FoLt i l  I .  
c,5 . . . . , , 1'90 89.1 1 88.41 
ElL, .  . . . , , 22 10.89 11-21 

-~ - - 
2u2 1 0 O ~ O i l  

Nitric acid acts energetically on tlie clove lixdrocttrbon, producing 
a, yellow resinous mass. B;T boiling the LLj-drocai*bon -\;.it11 diluted 
nitric acid, no trace of toluic or of tewphthalic acid wenis $0 1~ 
formed, a id  nothing could be obtained in a fit state fo r  aiialj~sis f rom 
tlie prodncts of tlie action. 

§ 4. OIL t!tc Liqtrid 011 ft'ot7?r C L I U L ~ I ~ L O T  X~&lill~,atiorl,. 

Through the kiudness of Dr. A r m s  troiig,  we received a quantity 
of the liquid whicll drops froin the  mass of camphor formed during 
the process of sublimation. On continued fractional dist,llution this 
separated into a liquid boiling bctwecn 170" and ISV", sliglitly impure 
camphor sepai-ating in crystals from the distillate at  210"-220", and 
resinous subst,aiices of liiglier boiling point, these latker being appa- 
rently formed chiefly b;j tlie action of heat 012 S O ~ C  of the constituents 
of the liquid. 

The portion distilling at 1'i0"-18Oo was co l~oh ted  Kit11 sodium a i d  
then distilled almost constantly at 170" ; on combustion it gare iiuiii- 

bers indicRtiizg that a terpeiie was the main constituent, a iitt81c of an 
oxidiseci body, probably of coinposition C,,H,,O, and analogous t o  01' 
identical witli cajeputol (which is not affected by boiling Lvitli 
sodium), being likewise pwsent. 

Cnlculatcd for  5C'10T~16 + CIJI,,U. Foul l i l .  

sc;*o1! Carbon , , . . . , , , 86.2 1 
!€ydrogen . . . . ll.'i(i 12.20 

Apparently little or no c~i i ien=:  was present. On treatment with 
dilute iiitric acid, a niinute quantity of toluic acid vt-:ts ohtuincd (lcss 
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8 JOHNSTON O N  T H E  DECOMPOSITION OF' 

than 0.5 per cent.): hence not more than 1 per cent. of cymene could 
have been present in the fraction. 

The fraction passing at 220"-230° gave numbers approximating to 
those required for  C,,H140, 

Calculated. Found. 
Carbon.. , . .. ,. 80.00 78.20 
Hydrogen .. .. 9.33 9.25 

whilst the resinous substances of higher boiling point appeared to be 
formed from this constituent and the C,,H,,O body by partial dehy- 
dration ; thus the portion distilling a t  250"-260° gave numbers 
ztgreeing with CBOH4dOQ or  CloHl~O + 2Cl0H,,O - H,O. 

It hence results that the liquid camphor oil is a complex mixture, 
probably containing a hydrocarbon of the terpenc series, a, body 
having the composition of the hydrate of a terpene, CIOHl80, and u 
liquid oil containing less hydrogen than camphor, together with much 
ordinary camphor. 
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