
By T H O M A S  C A R N E L L E Y ,  B.Sc., F.C.S. 

AT the suggestion of Professor Keku lh ,  to whose kindness I have 
been much indebted, I undertook to prepare and investigate the hydro- 
carbon which forms the member intermediate between diphenyl and 
ditolyl, and the results which I have so far obtained form the contents 
of this paper. 

From its constitution, the name tolyl-pheizyl, pheiz2/l-methyl-beIzxsrte, 

CGHI { is ascribed to the new hydrocarbon, of which three modi- 
fications are possible, viz., those in which the side chains occupy the 
positions 1 : 2, 1 : 3, and 1 : 4 respectively. It is the (1 : 4) com- 
pound which I have prepared and to some extent investigated. The 
(1 : 2) derivative has, however, quite recently been obtained by 
B a r b i e r  (Dezst. Chem. Ges. Be,.., vii, lo%), by the action of sodium 
on a mixture of bromobenzene and the liquid modification (1 : 2) of 
bromtoluene. The substance he obtaiued was a liquid boiling a t  
(m3"-260"), and was called by him phenyl-cresyl. No derivatives, 
and scarcely any of the properties of the Jiydrocarbon itself were 
described by him in the paper referred to, for he appears to have pre- 
pared it  chiefly to investigate the action of heat on it. 

The hydrocarboil described in the present paper is the (1 : 4) com- 
pound, and was prepared by the action of sodium on a mixture of 
bromobenzene and pure (1 : 4) bromotoluene dissolved in pure ether, 
according to the equation :- 

The reaction had been previously tried by using benzene (dried over 
sodium) in various proportions, in place of ether, but it was always 
found that the reaction took place very slowly, and to a partial extent 
only, even after five or  six days' standing in contact with t'he sodium. 
\Pith ether, however, the reaction commences shortly after the mixture 
had been brought in contact with the sodium, and goes on steadily, 
and even violently, if the vessel be not kept cool, to the end. 

The ether used was washed first with dilute caustic soda, and then 
several times with distilled water, distilled, and then dried first over 
calcium chloride, and finally over sodium. 

The bromobenzene and (1 : 4) bromotoluene were prepared in the usual 
manner, the latter being separated from the (1 : 2 )  modification by 
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crjstnllising out Fevernl times. Previous to being Lisecl, tlicy were 
dried 735' long standing ovei- cnlcium cl~lorlclet. 

In a11 the experiments the two bromides \\-ere mixed in  niolecnlai* 
proportions as req:iired 11y the ~IXJTX eqLixtion, aild tlie iilixture, (lis- 
solrccl iii a mcasurccl qmiititr of ctlier, subiiiiitccl to tlic action of a 
weighed qnniitity of' sodium (ratller in cscess of the calcnlated 
quantity) in ;t rountl flask fitted with R ieversrcl :ondenser and im- 
inersecl iii cold T J - ~ ~ c I ' ,  to  moclerate thc  rcactioii. Tlle sodium before 
acting 011 tlie mixture, was cut into very thin slices. The following 
are the experiments inacle wiih ether as ctilnent :- 

(a.) 321 grrns. C6H5.Br I c,x3 , were used, the sodium being added 
gradadlg,  during the course of several 

} hours, to the mixture of broiiiides and 
3.50 ), CcII, { Br 

3 vols. of ether 
9-5 ), N& 1 ether. 

After all the  calculated amount of sodium 'had been addccl, and the 
reaction appeared complete, a small additional excess of soclium WYLS 

nddcd, so as to  ensure as much RS pmsible of the broinicles being acted 
on, aacl the ~vliole allowed to  stxiid over night, when i t  was found tha t  
the  last addition of sodium had scarcely been xcted o n  at alI. The 
clcnr redclisli-brown liquicl was pourecl off ant1 distilled on a water- 
bath till tlie thermometer rcse to  FO", the distilIate coining over below 
this  poiiit being used to wnsli tlie residue cf sodium and socliuni 
brnmicle ; the v:asliings, mlieii clear, were c1r'ii.i.n off, aiicl added to  the 
rest of tlie l i p i d ,  which nras agniii distillccl till 70° was reachecl ; and this 
1173s repeated se~7ei-d times. The crude liqnicl boiling above YO", con- 
sisted of nnclinnged bromicles, nnd  the pi-oclncts of the rwctioii, 1-iz., 
henz me, to1 ~i en e, cl i pli en y I ,  t ol y 1 - ph enS I, d i t ol y 1 ,'I n c l  h igh- bo i lin g pro- 
ducts. After one fractionation it gave the  follo:-ving results :- 

Grams. 
Total hydrocarbon which could lie thcoretically obtained 

Weight, of crude hydrocarbon obtLiiied . . . . . . . . . . . . .  
froIn the niilount of bronlicfcs  US^. ............. = 314 

= 3-33 

Calclllatcd 
GT~IIIF. ~ ~ ~ I O U I  t , 

Weight  of distillate (70"--200 ), consisting of 
bcnzenc, tolueile, aiicl unchanged lxomides 

Weiglit of distil1:ke (200c-3200), consisting of 
diphcnyl, tolyl-l)hcnyI, and ciitoljl . . . . . .  

Weight  of clistillate above 3.20,'. .- . , . . . , . , . I . 

= 154 = 41.8 p.c. 
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( b . )  173.3 grms. CJ15.Br 7 
CH, I were used, tlie sodium, cut as before, 

18*.7 9 7  ~ 6 x 1 '  { B1- >into tliin slices, was acldecl all a t  once 
51.0 ,, Na I t o  the ether, and then the niixed 

The reaction commenced almost 
The mixture was allowed to  stand all night, aiici then 

7'1:e 

Calclllntctl 

3 vols. of ether J 
bromicles poured on to the top of it. 
immediately. 
the clear liquid poured off ancl treated as in the previous case. 
results obtained were as follows :- 

Grmns. :~inoimt. 
Keight of hydrocwbon tlieorctically obtainable = 185.3 

.. crude hydrocarbon obtaiiied . . . . . .  = 180.0 - - 
77.5 - - 41.8 p.c. ,, fraction (70°-2r)0") . . . . . . . . . . . .  - 

,> ,, (200°--320"j ............ = 48v.5 = 26.1 ,, 
,, ,, above 320' = 540  = 29.2 ,, 

- -  

- 

.............. 
(c.) 91.8 grms. C,H,.Br 7 

were used, and the operation cawieti 
The re- 100*0 ,, C,H,{ EF ( 

2 rols. of ether J 

(out as in the previous case. 
2 i . 0  ,, Na 1 sults obtained being as follows :-- 

Calcnl fi t c (1 

Weiglit of hydrocarbon tlieoretically obtainable = !W.2 - - 
,, crude hydrocarbon got. ........... = 114.3s - - 

G;i.n1lm amouii t . 

4 i . O  = 47.9 p , ~ .  ,, fi-action ( 70°-200"). - 
, r  ,, (200"--320") . . . . . . . . . . . .  = 36*5 = 37.2 I).". 
,, ,, above 320" . . . . . . . . . . . . . .  = 39.8 = 31.3 p.c, 

............. - 

The total of ( L L ) ,  ( b )  and (c) gives the following :-- 
Calculatr d 

Gimns. amount. 
Theoretical weight of hydrocarbon .......... = 62i .O - -  
Totd  niixed hydrocarbon obtained . . . . . . . . . .  = 652.0 - -- 

1 9  ,, (200"--20~.i0) = 187.0 = 29.8 ,, 
7 )  ,, above 330" = lS7.O = 29.8 ,, 

-___ 
,, fraction (70°-2000) ................ = 278.0 = 4-44 p. c. 

................ 
.................. 

The above figures sliow that of the three operations, the best result 
is obtained by using as small a quantity of ether as is sufficieiit to 
moderate the react:on, ancl by ncting on only small qaantities of the 
bromides a t  once. 

The different portions of hydrocai bon obtained as ahove were t11c11 

* This rather large excess is probably owing to more of the bromide remailling 
Imchaiiged than in the previous eyierimente. 
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1 Ci CARNELLET ON TOLYL-PHENYJi, 

submitted to a systematic and oft-repeated fractional distillation, com- 
bined with a fractional crystallisation of tlie di1)henyl from the new 
liquid hydrocarbon, tolyl-phenyl, by the use of a freezing mixture of 
ice and salt. 

The tolj-1-phenyl was finally obtained in two portions, boiling at 
(258"-263") and (263"-267") respectively, the former containing R 

trace of diphenyl (and was used in the experiments on the oxidation 
of the hydrocarbon), while the latter consisted of pure tolyl-phenyl. 
In  all the fractionations with the exception of the first two or three, 
the temperature always rose suddenly from 2G7" t o  above 270", when 
ditolyl, which has been given as boiling from 272" to 288", beg oan to 
come over. It was difficult, however, to  get the tolyl-phenyl quite 
free from diphenyl, which boils, according to different accounts, from 
240" to 254" ; whether this end had been attained or not could, how- 
ever, with some certainty be ascertained by freezing the substance in 
a mixture of ice and salt, when diphenyl, if present, could be detected 
by its forming crystals which were not quite colourless, but opaque 
and milky, and of different form t o  those of the tolyl-phenyl, which 
crystallised in moderately large and perfectly clear and colonrless 
octahedrons (2).  

The several distillates, after the final fractionation, gave on weighing, 
the following results :- 

Calculated 
amount of 

Grams. hydrocarbon. 
( 70°-140") consisting chiefly 

of benzol and toluol.. .... 
(140"-230") consisting chiefly 

of unchanged bromides , , 

(230"-258") consisting chiefly 
of diphenjl (m.p. of c r p  
tsls = 67"-68"). ....... 

United fractions 
between .... (258"-270") consisting chiefly 

of tolylphenol .......... 
Ditto 

Ditto 

........ (2 70"--290") consisting chiefly 
of ditolyl .............. 

........ Products boiling above 290". . 

= 210.0 = 33.5 p. c. 

* The three results included in the bracket are a little too high, as thcy contain, 
in addition, a very Rmall quantity of hydrocarbon got from a prcvious operation, 
but  no more, if as much, as would make lip for the loss sustained during the succes- 
siv? fractionations of tlie pwtions boiling at  tliese temprmturee. 
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A NEY HYDROCARBG':. 1 7  

Grams. 
Weight of hydrocarbon which could be obtained 

from the weight of bromides acted upon . , . , . . = 559.0 
Weight of unchanged bromides . . . . .. . . . . . . . . . = 133.0 

Total.. . . =: 692.0 

. 

-_1_ 

From the above it mill be seen that the yield of the new hydrocsr- 
bon was only a very poor one, for supposing that the reaction had 
gone on theoretically, and that 2 molecules of tolyl-phenyl had been 
produced t o  one molecule each of diphenyl and ditolyl, then a yield 
of 50 instead of about 9 per cent. of the total hydrocarbon onght to  
have been got. The chief products, however, were in fact benzene 
and toluene (notwithstanding that all the materials used were very 
carefully dried) and high-boiling substances, while about + of the 
bromides remained unchanged, even though an excess of sodium was 
always present, 

The pure tolyl-phenyl, obtained as. above described, and boiling at  
(263"-267") after standing over sodium, was analysed with the fol- 
lowing results :- 

(a.) Weight of 

> >  

7 ,  

(b.) Weight of 

substance taken = 0.1655 grm. (weighed out in 

H,O obtained = 0.1095 grm. 
small bulb with capillary tube). 

CO, ,, 0,5585 9 ,  

substance taken =1 0.1620 grm. (weighed out ir, 

HzO obtained = 0.1065 grm. 
small bnlb with capillary tube). 

CO, ,, = 0.5465 ,, 
( c . )  Weight taken = 0.1375 grm. 

(d.) After the hydrocarbon had been distilled over sodium. 

This gave 0.0905 grm. H,O. 
An accident prevented the determination of the carbon. 

Weight taken = 0,1255 grm. (weighed out in a wide open 
tube). 

of HzO obtained = 0.0825 grm. ,, 
,, of GO2 ,, = 0.4255 ,, 

From which it follows :- 
Found. 
n 

Calculated. (a-> (6.) (C'> (d.) ' 
C13 .... .. = 92.86 92.04 92.00 - 92.47 
HIz . .. . . . = 7.14 7.35 7.30 7-31 7.30 

Properties of ToZyl-phenyl.-The hydrocarbon is a colourless refrac- 
It solidifies in a freezing tive liquid of a pleasant aromatic odour. 

VOL. XXIX. C 
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18 CARNELLEY ON TOLYL-PHEKYL, 

mixture to a mass of pretty large colourless crystals (octohedrons ?), 
which melt a t  (- 2") to (- 3") C. It boils a t  (263"-267"), uncor- 
rected. It is slightly heavier than water, its spec. grav. a t  27°C. 
being 1.015. I t  is insoluble in water; soluble in alcohol, ether and 
glacial acetic acid. 

Behnviour o n  Oddation.-In order to investigate the behaviour of 
the new hydrocarbon on oxidation, a few grams of the portion boiling 
(258"--263"), and containing a trace of diphenyl," were placed, together 
with a moderately large quantity of dilute nitric acid (1 to 3.5 of 
water) in a round flask fitted with a reversed condenser, and gently 
boiled for six days, the fine needle-shaped crystals of the acid which 
separated out, being removed after every two days' boiling. 

They were freed from unchanged hydrocarbon and nitro compound, 
which is also formed, by conversion into t8he sodium salt, from which 
the acid was obtained by precipitation with hydrochloric acid, in the 
form of white flakes; it was filtered, washed with cold water and 
dried. 

(a.)  A portion of it, after sublimation and twice crystallising from 
hot dilute alcohol, melted at (209°-2110), and resolidified at  (203" 

(b.)  Another portion, after twice purification through the ammonium 
salt, melted a t  about 217", and resolidified at  216" ; after sublimation 
however i t  melted a few degrees lower, viz., at (211"-213"), arid 
solidified at  (208"-209"). 

I n  order to avoid the formation of any nitro-compound, from which 
it was difficult to get the acid free, a small quantity of the hpdrocarbon 
was next oxidised by dissolving in glacial acetic acid, and adding an 
equal weight of chromic acid. The reaction went on moderately at 
the ordinary temperature, and was completed by heating for a few 
minutes. On cooling, the liquid was largely diluted with water, when 
the acid and unchanged hydrocarbon were thrown down ; they were 
allowed to settle and filtered o f f ;  the residue was slightly washed with 
water, heated with ammonia, and filtered ; the filtrate warmed with 
animal charcoal ; the solution again filtered ; and the acid precipitated 
by hydrochloric acid. After washing, drying, &c., it melted at  (208'- 
212"), and on analysis gave the following results :- 

-208'). 

Calculated. Found. 
C13 ........ = 38-78 78-18 
Hlo ....... = 5.05 5-31 
0 2 . .  ...... - - -  - 

* (The small quantity of diphenyl which the hydrocarbon used contained, 
would remain unchanged by boiling with dilute nitric acid, or if oxidised at  all 
would yield benzoic acid, which could be separated from the diphenyl-carbonic acid 
produced by the oxidation of the tolyl-phengl.) 
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A NEW HYDROCARBON. 19 

An analysis of the silver salt gave 35.24 per cent. Ag instead of 

From the above results it follows that the first product of the oxida- 
35-41. 

tion of tolyl-phenyl is (1 : 4) diphenyl carbonic acid, thus- 

The melting point which I have obtained for this acid varies, how- 
ever, from 208" to  217", according to the method of purification ; that 
of (1 : 4) diphenyl carbonic acid, as found by S chul tz  (Ann. Chem. 
Pharin., p. 213, vol. 174) is (216°-2170), and as found by Doebner  
(ditto, p. 112, vol. 172) (218"-219"). In  all its other properties it 
resembles the (1 : 4) diphenyl carbonic acid of these chemists. It sub- 
limes readily at  a moderately high temperature, forming beautiful 
needle-shaped crystals ; it is almost insoluble in cold water and only diffi- 
cultly soluble in hot water, from which it separates on cooling in needle- 
shaped crystalline groups ; i t  is less soluble in an acid solntioii than 
in pure water, hydrochloric acid precipitating it from solution in the 
latter; it dissolves easily in alcohol and ether. It forms an almost 
entirely insoluble calcium salt, a difficultly soluble ammonium salt, and 
an insoluble white amorphous silver salt. On heating with anhydrous 
lime, it gives a good yield of diphenyl, together with a small quantity 
of higher-boiling products ; the diphenyl obtained, after purification, 
melted at 70"--73" and another portion at 71*5"--74~5", the melting 
point of diphenyl being 70.5". 

In  order to see what the final product of the oxidation of tolyl- 
pheiyl was, a portion of the hydrocarbon was dissolved in glacial acetic 
acid and an excess of chromic acid gradually added, After the reaction 
appeared complete, the liquid was very gently warmed f o r  a minute or  
two, and when cool largely diluted with water ; the greenish-white pre- 
cipitate produced was separated from the liquid and washed with water ; 
and the acid was extracted by ammonia. From the solution of the ammo- 
nium salt the acid was thrown down by hydrochloric acid, and after 
washing with water, boiled for some time with alcohol, in order to dis- 
solve any benzoic o r  diphenylcarbonic acid that it niight contain ; and 
the residue was filtered of€, washed with alcohol, and dried. The acid 
SO obtained was a white powder, quite insoluble in water, and almost 
entirely so in alcohol and ether. It sublimed at a high temperature 
without previously melting, the sublimate being a perfectly white 
crystalline body. On analysis i t  gave the following- 

c 2  

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
76

. D
ow

nl
oa

de
d 

by
 N

or
th

ea
st

er
n 

U
ni

ve
rs

ity
 o

n 
28

/1
0/

20
14

 1
4:

08
:2

8.
 

View Article Online

http://dx.doi.org/10.1039/js8762900013


20 CARNELLEY ON TOLY L-PHESYL. 

Calculated for 
terephthalic. Found. 

Ce = 57.83 58.60 
H, = 3.61 3.81 
0 4  = - - 

The properties and composition of the acid prore it to  be terephthalic 
acid ; the results therefibre show that tolyl-phenyl gives, as a first pro- 
duct of oxidation (1 : 4), di2henylcarbonic acid, and as a final product 
terephthalic acid (1 : 4), from which it follows, as  well as from the 
mode of its formation, viz., from bromobenzene and (1 : 4) bromotoluene, 
that its constitution is- 

H C  C H  IIC C H  

HC C H  C H  CH 

SUBSTITUTION-PRODUCTS. 
a ~~ono.niti.o-co?i~~ozcizcZ, C,,He.N02.CH,.-This body was obtained by 

adding one part of nitric acid (spec. grav. 1.45) to one part of 
the hydrocarbon dissolved in three parts of glacial acetic acid, the 
mixture being kept cool. After a short time a clear brown liquid, 
consisting of two parts, was produced, the upper layer forming an oil 
doating on the lower which consisted chiefly of nitric and acetic acids. 
On standing, the oily liquid began to deposit a moderate number of 
well-formed, hard, bright-looking crxstals ; the greater part of the oil, 
howcver, remained fluid, and consisted, it i s  believed, of a second 
modification of the niononitro-compound (see below). The whole was 
allowed to stand for a day and a half, a h e n  the crystals were filtered 
off, well drained and dried between blotting-paper, and dissolved in 
hot alcohol ; on cooling, bzautiful, hard, bright, colourless needles 
crystnllised out, which, on separating from the mother-liquor and 
drying on blotting-paper and over sulphuric acid, melted a t  139'- 
140"; after a second crystallisation they melted a t  141", and on 
analysis gave the following results :- 

Weight of substance taken = 0.1658 gram. 
,, H,O obtained = 0.0841 ,, 
3 7  ( 3 0 2  9 7  = OS4-h41 ., 

Calculated. Found. 
C13 = 73.24 73.05 
H,, = 5.16 5.63 
NO,= - - 
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A KEW HYDROCARBON. 21 

This body forms beautiful, bright, hard crystals, which melt a t  141". 
It is insoluble in water, almost insoluble in cold, but moderately easily 
soluble in hot alcohol. 

a M~non.miclo-co~?zpou?zd, C12H,.NH2.CH, (?).-The pure solid (a> 
nitro-compound was gently heated with tin and concentrated hydro- 
chloric acid for a day in a flask with a reversed condenser ; after some 
time, either a double tin-compound, or  more probably the hydrochloride 
of the base (which was subsequently found to be nearly insoluble in 
dilute hydrochloric acid) was formed, as a white body, soluble to some 
extent in cold, easily in hot water, only slightly soluble in cold hydro- 
chloric acid, more soluble in the hot acid. After the reduction appeared- 
complete, the liquid (A)  mas filtered off, the residue B (consisting of tin 
and the white crystalline body), treated with sulphuretted hydrogen 
in excess ; the sulphide of tin filtered off ; and the solution set apart. 
The residue B, after separation of the metallic tin, was dissolved in 
hot water, and treated with sulphuretted hydrogen in excess, the liquid 
was filtered, and the solution added to that obtained from A. 

The united liquid was evaporated to dryness ; when half way down, 
and while there was still a large quantity of liquid, the amidohydro- 
chloride partly separated out in small, glistening, silky plates. The 
residue obtained a t  the end of the operation was treated with caustic 
soda and the free base produced dissolved out by ether. The ethereal 
solution was evaporated to dryness, first a t  50" and then at the ordi- 
nary temperatnre, when an oily body was first produced, from which 
there separated out a small quantity of needle-shaped tufts. The melt- 
ing point of these, after careful drying, was found to be 93"-97". They 
were treated with hydrochloric acid, in which they dissolved only 
after long boiling; on cooling, small, fine, white silky needles were 
deposited, which were separated from the mother-liquor, washed with 
a little water, and dried over lime, after which they were found to 
melt, with blackening, a t  280"-283". An analysis of the very small 
quantity of it obtained gave 17.17 instead of 16.17 per cent. of C1 as 
required by t'lie formula C,,H,.CH,.NH,.HCl. The amount of sub- 
stance which I had, however, was much too small t o  make a good and 
decisive analysis ; that obtained, t'hough it does not establish, yet 
indicates the coniposition ascribed to the body. 

It is thought that the small yield of base obtained was due to some 
of the hydrochloride, which is very difficultly soluble in water and 
hydrochloric acid, remaining behind with the sulphide of tin on the 
filter i n i h e  separation of the tin. 

The hydrochloride gives with platinum chloride a crystalline pla- 
tinum salt, the quantity obtained, however, was too small to analyse. 

J a c k s o n  (Deut. Chern. Ges. Rer., p. 968, vol. viii) has lately obtained, 
from a by-product of the manufacture of aniline, a new base which 
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22 CARNELLEY ON TOLY L-PHESY L, 

has also the composition C,,HllNH,, and, like the base I obtained, 
leaves a brown oil on evaporation of the ethereal solution. Its 
hydrochloride appears to resemble greatly the hydrochloride of the 
nmido-compound derived from the a-nitro-derivaDive of tolyl-phenyl, 
and may possibly be the same substance ; but he does not give any 
melting point either for the base or for the hydrochloride. 

B Nononit?.o-co?tzpound.-The dark red, oily liquid which was ob- 
tained in the preparation of the ( a )  compound, and formed by far the 
greater portion of the product of tlhe action of nitric acid on the 
hydrocarbon under the conditions there mentioned, was washed 
several times with distilled water and then distilled with steam. 
The distillate, which came over very slowly, was divided into the 
following fractions :- 

1 s t  f rac t io iz .  Supposed to contain the unchanged hydrocarbon and 
some nitro-compound. It formed an oil of a light yellow-reddish 
colour. 

2nd , f rac t ion .  Supposed to coiisist entirely or chiefly of mononitro- 
compound. 

33.d f r a c t i o n .  The residue left in the flask, which might contain 
a small quantity of dinitro-compound. It was a bright red, oily 
1 iqui d . 

The second fraction of the distiIlation was freed as much as possible 
from water, and then dried several times by evaporation from solution 
in pure ether, then by heating for some time to loo", and finally over 
sulphuric acid. The substance thus obtained was a bright red oil, 
soluble in ether ; on analysis it gave the following numbers :- 

It formed a red oil. 

Weight taken = 0.1892. 
,, of H,O obtained = 0,1145. 
,, of CO, ,, = 0.5220. 

Calculated for 
A 

Found. ' Mononitro-compound. Hy drocarboz 
c . . .  ..... = 75-24 73-24 92.86 
H ........ = 6.72 5.16 7.14 

From these results it appears that the body consisted chiefly of a, 
liquid modification of the mononitro-compound (for the latter crystal- 
lises very readily and in fine crystals), but that it still contained some 
unchanged hydrocarbon and also was not quite dry. 

It boils, with decomposition, between 305" and 325", but the distil- 
late, mixed as it was with the water from the decomposition, could not 
be obtained dry enough for analysis. 

The first fraction, obtained during the distillat,ion with steam, 
gave on reduction with tin and hydrochloric acid, a base, the hydro- 
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A NEW HYDROCARBON. 23 

chloride of which, though not very soluble in water, appeared t o  be 
more so than that of the &-compound, but the quantity obtained 
was too small to work with. 

Didro-compound, Cl2H7 ( NOz) ,CH,.-This body was prepared by 
pouring a mixture of 6 parts of nitric acid (sp. gr. 1*45), and 1 part of 
concentrated sulphuric acid on to 3 parts of the hydrocarbon contained 
in a flask and kept cool. A moderate reaction took place, and a dark 
red fluid was produced. It was allowed t o  stand at  the ordinary tern- 
peratnre for some time, after which, as no crystals had formed, it was 
placed for  a few minutes in  a freezing mixture, when i t  became milky, 
but did not cryst allise ; when taken out, however, and allowed to stand 
for a short time at the ordinary temperature, it first became quite clear 
again, and soon after began to crystallise, filially becoming almost 
entirely solid. The mass was heated several times with water, under 
which it melted, in order t o  wash out the excess of acid ; on cooling, i t  
re-solidified. The solid yellow mass thus obtained was crystallised out 
five times from hot alcohol, the melting point after each crystallisation 
being as follows: (1) not taken, (2) 146-150, (3) 152-157, (4) 
152-157, (5) 153-156, for the crystals which first separated out, and 
(153-158) for the general crystallisation. 

An analysis of the crystals last obtained gave the following results :- 
Weight of substance taken = 0.1784 grm. 

,, H,O obtained = 0.0680 ,, 
3 ,  GO2 ,, = 0.3926 ,, 

Calculated. Found. 
C13. .  ...... = 60.46 60.02 

(NO& - 
Hlo ....... = 3.88 4.24 

- .... - - 
The dinitro-compound crystallises in groups of very small, fine, white 

needles, which melt at 153-157. It is insoluble in water, either hot or 
cold, and melts under the former to a reddish-yellow oil. It is only 
slightly soluble in cold, but moderately soluble in hot alcohol. I had 
not  sufficient material to investigate the product which this body gives 
on reduction, but hope shortly to be able to do so. 

Owing t o  the small quantity of hydrocarbon which I had at my dis- 
posal, and to the small yield which the reaction gives, I have not been 
able to make so full an investigation as I should have liked ; but I am 
at present engaged in trying to prepare the hydrocarbon in larger 
quantity, and by a cheaper method, by passing a mixture of benzene 
and toluene through a red-hot tube, in a manner similar to that used 
in the preparation of diphenyl from benzene; and if the method 
answers, I intend making further investigations with regard to this 
hydrocarbon and its derivatives. 
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