
XTK-On sowe Derivatives fron2 the Qlejnes. 

BY FREDERICK G U T H R ~ E ,  P1i.D. 

THOSE hydrocarbons which consist of equal numbers of eqniva- 
lents of hydrogen and carbon (I1 = 1, C = 6) of which etEiFlene 
is the histcricd prototype, have of late received a large share of 
the attention of chemists. During the first quarter of the present 
century, the separation of ethylene from ethylic alcohol by suk- 
stances which have strong affinity for water, mas accepted by many 
as evidence of this body heiiig the true radical of alcohol. The 
possibility of the synt?ieais of alcohol from the same hydrocarbon, 
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110 GUTIIBIE, OK 

which was early indicated, and mliich has of late weeivecl completc 
corroboration, naturally supports tlie samc view. 

The isolation of the so-called organic radicals, the hydrides of 
the olefines, and more especially the ~ i 2 c l i i i i w  of their isolatioii, has 
so far substantiated their chin? to beiiig J-icmecl as raclicals in the 
earlier restricted sense of the T T O ~ ~ ;  but the idea conveycrl by tlie 
term radical has, meanwhile, undergone a wide extension. 

In order to define the sense in which I employ this term, i t  may 
lie remarked that between a compoL1jld body and its nltimate 
elements there exist certain possible derivatives of an inferior 
‘< order,.” each of which, as well as the ultimatc elemcntv tliem- 
selves has strictly an equal claim to be considered as a radical of 
the body. Thc number of such dcrii-ativcs deycncls of course 
upon the complexity or, cmfeYi.9 pcwibus, upon tlic equivalent of 
the original substance. 

Thus from ethylic alcohol we may obtain aldehyde, liydride of 
ethyl, etliyl, ethylene, hydride of methyl, carboiiic acid, water aucl 
others ; each of which is a proximccte radical, in distinctioii to car- 
bon, liychgen, and oxygen, m-hich are ulfiniaie radicals or elements. 

I n  tliis sense a radical is nothing more tliaii a proximate clement 
or molecule : and the continual reappearancc of one aiict tlie 
same such molecule is to be takcn, less ns proof of an innate 
comlsiiiing effort of its part.:, tlim as evidence of uniformity 
in the pligsical influences to whicli i t  is subjected. The arrange- 
nierit of tlic constituents of a substance, and the expression 
thereof by a formula can only be considered absolute as long as 
such influences remain irivariablc. But when the latter are so 
changed as so affect a recomposition of the elements in a different 
order, then the ratioiial formula iiiust recognize such rearrange- 
ment and vary in accordance n i th  thc forces which effect it. 
TThen, therefore, one body determines the splitting of a complex 
second body into certain molecules, such molecules arc the radicals 
of the second body re7atiw7y to the first, and to the physical condi- 
tions accompanying the change. 

Partly on account of the olefines being in tliis sense radicals of 
their alcohols, partly on account of their belonging to the class of SO 

called diatomic bodies, 11 hose discussion lias throrri rnuch light on 
organic chemistry, I have thought them deserving of special study. 

Ethylene has the property of combining directly with tmo 
equivalents of chloriiie, broniiiie a i d  iodine, forming therewith 
the well known compounds C,H,Cl,, C,H,Br2, C,H,I,, for our 
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SOXG DEBIVATlVCS FROM THE OLEFINES. 111 

knowledgr of which we are indebted to Deimai in  and his asso- 
ciates, to B a l a r d  and to F a r a d a y  respectively. Liimig has 
moreover shown that the corresponding sulphur-compound C,H,S,, 
may be obtained by the action of protosulphidc of potassium 
upon the first of these bodies. Although inany derivatives have 
been ohtaineci from these substances, both by the substitution of 
the lialogeris for liydrogeu, and by the eliminatioii of the Iiydracids 
by a l ld ine  oxides, their history is still very incomplete : firstly, 
inasmuch as the analogy between tlie ethylene compounds and 
those of the higher olefines is very imperfect ; arid further, because 
few successful atteiiipts have been made to determine the charac- 
tcr of the diatomic haloid-molecule, in the sense of ascertaining 
if, and when, one or both of its atoms may be replaced by similar 
oues,or by molecules functioning as such. 

A description of some experiments performed i n  this direction 
furilishes tlie matter of the preseiit memoir. 

I n  selecting soit able olefines, etliylenc aiid amylcne appeared 
to offer tlie greatest promise of interesting results : partly because 
they can both be obtained in  a state of great purity, partly 
because, being somewhat widely separated upon the olefine series, 
analogous derivatives or reactions conimon to both would point 
to similar ones in the two intermediate terms, propylene and 
hutpleiie ; while the nature of their dissimilarities would also to 
some extent indicate the nature of the derivatives from the 
same two bodies and their beliaviour under sirnilm conditions. 

My first object was to combine these two olefines with some of 
the combinations of the halogens vhicli are known to  exist, and 
some of which are esliibited in the following table :- 

c4 
ClBr Br2 

c10 BrO 10 0, 

7c1s2 

C1I BrI I, 

ClCy RrCy Icy OCy Cy, 
fClS BrS JS 0s CyS S, 

Although some of these bodies have iiot yet bcen obtained, and 
the definite nature of the composition of otliers is still doubtful, 
yet there can be little question as to  tlie possibility of the existence 
of all. As, howeverj the members of the first or chlorine column 
have been most fully studied, aiid as chlorine itself shows pre- 
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eminently the power of conibiniiig with thc olefines, tlic bcliavionr 
of these cliloridcs towards ethylene and amylene was tlic first 
s ubj e c t of i iw e s t i g~ t ion. 

I shall call the body CIS,, the bisulp!iide of ciilorinc, and tl!c 
body C1S or Cl,S, the chloride of sulphur; it will be seen in the 
sequel that this nomenclature avoids the introduction of ax 
ambiguity in speaking of the derivatives of the two compounds. 

Action of bisu&l~ide of chlorine zqioiz anzyb?ze.--Into a flask 
containing 52 grnis. of bisulphirle of chlorine, pure and dry ainylciic 
was allowed to drop slowly, the flask ‘hcing l<ept cold by agitatioii 
in water. Immediate combination, nccompslnied by tile liberatiox 
of heat, ensued, 110 permanent gas bcing evolved. Tlie amyleiic 
was added until no further evolution of lieat occurred on the 
addition of fresh quantities. Tlie flask containing the prodiwt so 
obtained was then heated for several houm in a n-ater-bath a t  
1 OOOC. A distillate was tliereby obtaincd, wliich coiisisted entirely 
of the excess of arnylene only contaminated by a slight trace of 
hydrochloric acid. The residue in the flask, mliicli had deeperiett 
somewhat iu colour, wcighcd 10 b grms. The bisulphide of chlorine 
had therefore conibiiied with exactly its own weiglit of amylcne, 
that is, 52  grms. In another experiment 5 1 gyms. of this bisulphidc, 
combined with 52.1 grins. of aiiiyleiie, giving 103.1 of product. 
If now onc iiiolecule of the bisulpliiclc comliined with oiic inoleculc 
of amylene, 52 grnis. of the former would reqiiirc 53.9 grins. of the 
latter, giving 105.9 grnis. of‘ product ; and 31 grms. of the foriiicr 
WOLM require 52.8 grms. of the latter, giviiig 103.8 grin<. of pro- 
duct. The quantities actually found s l m v  that this had been i i i  

fact tlie proportion of combination, thc numbers being as nearly 
in accordance as synthetical experiineiits of this kind allow. Tlic 
substance so formed was not rendered in the lcast trirbid on 
digestion i d h  water, showing that the whole of’ the bisulphitlc 
was in combination. Bcfore sthjccting tlic compound to analysis, 
i t  was clecolorized as far as possible, by being dissolvcd iii aboLlt 
fonr times its own weight of ether, and digested with animal 
charcoal. After filtering, espelling the ether in a mater-bath, alld 
drying in  T-~CLIO over sulphuric acid, c7, product was obtaii1ec1, the 
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SOME DERIVATIVES l 'KO\I TIIF, OLEFISES. 113 

mialpis* of ~vhicli confirme3 the above synthetically derived 
composition. 

I. 0.4721 grm. gave 0.4741 grm. of chloride of silver. 
11. 0.4734 grm. gave 0.7530 grm. of sulphate of baryta. 
111. 0.4239 grm. gaye 0.6808 grm. of carbonic acid, arid 

0.2849 grni. of water. 
Cdculated. FOUIld. 

I. 11. 111, 
c,, 43.64 9 9  )I 43.80 
I-l*o 7*27 >> >> 7.47 
s, 23.27 J 9  23.93 I>  

C1 25-82 2 k78 >> > J  
-I 

100~00 

This body may therefore be called the BisuZpi'tochZoride of 
amylene. Its formula is C,,H,oS,CI. Bisulphochloride of' 
amylcne is a transparent liquid of light ycllom colour, and syrupy 
consistence; it is miscible in all proportions with ether, soluble 
in strong alcohol, especially on warming, but  quite insoluble in 
water. I t s  taste, which is at  first insipid, becoines very pungent 
and bitter; its snicll is faint, and at first not unpleasant; i t  
hecornes, however, very fe t id  when csposed to  the air. Heated 
by itself, i t  blackens, leaving a, carbonaceous residue, and giving 
off compounds containing sulphur as well as hgclrcsulphuric and 
hydrocliloric acids, Hence neithcr its boiling point nor vaponr- 
dcnsity could be determined. I t s  specific gravity is 1.1 49 a t  12°C. 

Act io~z  qf Bisdj17ride qf Cliloriwe oia E f h g h e .  
Dry ethylene may be passed for Iiorurs through bisulpliide of 

chlorine at  temperatures varying from 0" to IOOOC. witliout the 
occurrence of any appreciable chemical change, the rcsulting 
liquid being coinplctely decomposed by water, and the products 
being identical with those dne to  the dccompoaition of pure 
bisulphide of chlorine by the saiiic liquid. 

Remembering however the readincss wi tli which arnylene con'.- 
biiies with the same body, there call be little doubt but that on 
employing an arrangement by wliich the cthj-lene and bisulphide 
w e  brought together under increased pressure, the two would 

* In this and subsequent analyses, the chlorine was determined by heating with 
quick lime, the sulphur with carbonate of soda and chlorate of potash, the carbon and 
hydrogen with oxide of copper, using the ordinary yrecxutions. 

TOT,. x r ,  I 
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114 GUTHHIE, ON 

m i t e  directly a id  give a product similar to the above described 
amylene conipounil . 

Action 0s C?tlorii!e of Su@ur zipon Anzylene. 
It has been called in question mhether the instable body, chloride 

of sulphur, which contains chlorine and sulphur in equal numbers 
of atoms (SCl) is really a definite conipound, or a solution of chlo- 
rine in S,Cl, or a mixture of S,C1 with the hypothetical analogue of 
sulphurous acid SCl,. The ready elimination of chlorine which i t  
undergoes on distillation, and the consequent continual diminution 
of the amount of chlorine i n  the successive distillates, can, how- 
ever, scarcely be accepted as evidence of the heterogeneous nature 
of the substance,-innumeraBle instances occurring in which 
bodies, whose composition is unquestionably definite, undergo 
a similar decomposition, even at low temperatures (such are the 
hydrate of chlorine, the bisulphide of hydrogen, etc.) .* 

The chloride of sulphur employed in  my experiments, was 
obtained by saturating the bisulphide of chlorine with dry chlorine 
a t  10°C. and collecting the distillate obtained from this product, 
which came over on rectification between 70' and 90°C. 

Thc action of this body upon 
amylene is one of very great energy; 
the two liquids, when brouglit toge- 
ther, hissing as when anhydrous phos- 
phoric acid is thrown upon maier, 
Even when thc liquids are kept quite 
cold, a slight evolution of permanent 
gas attends their combination. The 
following arrangement was found con- 
venient in following this reaction and 
esamiuing the gas evolved. 

Into a flask immersed in ice-water, 
19% grrns, of chloride of sulphur were 
brought. Tlic flask was provided with 
n funnel-tube bearing a stop-cock, 
liulb, and gas-deiivery tube. The 
bulb of the funnel-tube was filled with 
dry amylene. On turning the stop- 

cock a very little way, a portion of the amq'lene entered the flask; 

* Carius (Ann. Ch. Pharm. o i .  294,) has satisfactorily shewn that the ~ o l i d  body 
said to be produced by the actjGn of chlorice iipon S,Cl contains oxygen, introduced 
by moisture in the chlorine, 
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the heat thereupon evolved, and thc consequent expansion of 
the T ' R P O U ~  in the flask, cliecliecl the ingress of tlie stniylene; 
ant1 tlie excess of penaanent gas being forced to bubble through 
the latter, was thereby deprived of all traces of mechanically 
diffused vapour .of c1;loride of sulphuy.. 1111 this manlier, the action 
lwas made intermittent aiid sc1.f-regulating. The permanent gas 
evolved was, hornever, sinall in  quantity, and resulted from thc 
action of the excess of chlorine npoa the amylene. \Ye shall, in 
fact, subsequently see that, unless very great precautions are 
eiiiployed, chlorine docs eliminate hydrogen from amyleizc. 

As soon as nil cxccss of aiiiyleiie had been acided, the funnel- 
tube ~ 2 s  removed, and the flask heated for some hours in a water- 
bath. The product so obtained was digestcd in a water-bath wit11 
dilute caustic soda, then washed q-ith water, dissolved in  ether, 
shaken with siiinial clia-rcoal, filtered, warmed ia a \\rater-bath to 
expel the ether, and dried in vrzmio over sulpliuric acid. Thc 
product weighctl 31 grim. The weight of conibiiierl srnyleiie was 
therefore 11.4 grins. (iicglecting the small quantity of hydrocliloric 
acid evolved). I€ two niolccules of tlie cliloride of sulphnr unitc 
with one of amylene, 19.6 grms. of chloridc of sulphnr would 
combine with 13-3 grms. of amyleiie, giving 32.9 grms. of product. 

The analpis  of the body, prepared as above described, showed 
that such direct combination had in  fact been effected. 

I. 0.3723 grm. gave 0.1831 grin. carboiiic acid, a i d  0.1786 grm, 
water. 

IT. 0.4280 grx .  gave 0.5260 grin. sulphate of bnryvia. 
111. 0.1437 gym, gave 0,7113 grin. chloride of d v e r .  

C a1 v nl a t e (1. Ponnd. 
1. 11. 111. 

GI 3 li.88 36.39 J ) Y  

H,, 5-81 5.33 Y Y  Y J  

s, 13-61 ,> 16.86 9 )  

( ' I2 40.70 Y Y  >? 39.6 1 

100.00 

This body may be called tlie Bichlorosdpi'eide of anzylene. I t s  
specific gravity is 1.138 a t  1-4'PC. Tts ealour is similar to that of 
the bisulphocliloride, but deepc-r ; its oilour is moi-c penetrating. 
It is miscible I\ itli ether, d u b l e  in hot alcohol. Likc the bisul- 
phocLloride, i t  is net  yolatile by itself 11 ithout decoiniposition. 
Heated with alcoholic so lu t i~n  of caustic potash, it gives rise to 

I 2  
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volatile prodacts having the same pliysical properties, and k i n g  
i n  all probability identical m it11 those produced by the same 
reagent upon the 1)isulpIiocldoride of amyleiie. We shall suhse- 
queritly discuss the proJncts produced in both cases ; the fact, 
however, that the potash removes the whole of' the chlorine from 
the Isichlorosnlphi~e, may be here noticed, because it proves that 
this body does not contain bichloride of ainylene; for the latter 
body, when treated with the same reagent, gives lip half its 
chlorine in cornbiriation with 1q-drogen, being converted into 
chloride of fusyl* (Cl,H9C1 ) 

Action of Chloride of Sulphur upon Ethylene. 
Ethylene acts with so much less energy than arnylene upon 

chloride of sulphur, that it is necessary for the chloride to present 
as large a surface as possi- 
ble to the ethylene, in 
order that  combination 
may be effected. An or- 
dinary bulb wash-tube 
(fig. 2) answers for this 
purpose. Into such it 

tube, chloride of sizlphw* 

ethylene allowed to h i h  - 
Mc slowly tlwougli. The bulb-t ulie was at  first immcrscd in cold 
water. However dry the ethylene may be, a i d  however slowly it 
is delivered, complete absorption neyer occurs, a certain quantity 
of the excess of chlorine in the cliloride cleconiposiiig a portion 
of the ethylene (as in tlic ordinary process of formiiig bicliloride of 
ethylene mhcii the combination balloon becomes too hot or too 
strongly illumiriat ed) and giving rise to hydrochloric acid. The 
ethylene should be allowed to pass through at the rate of about 
rz bitbble in a second. As the saturation appmchcis completion 
(a process which, with two or three ounces of thc chloridc, 
occupies about twelve honrs) the liquid in the Iiulb-tube loses 
colour, changing from tlic gsrnct-red of' the chloride of ~111- 
phur to the straw-yellow of the bisulphide of chlorine; a t  the 
same time heat ceases to be erolved. I n  order to complete the 

* Here, and subsequently, I call thc bodies C,H, and C,,Hg, aiizgi and fics.i$respec- 
tively, reserving the names acetyl and vsleryl for the oxygenated raclicsls C,H30, and 

was ~,ronght, and d1*y 

C,,H,( 
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rc-action as far as possible, and to remove any bicliloride of 
ctliylene formccl, the bulb-tube must be heated in a water-bath to 
100°C. and a more rapid current of ethylene passed through for 
an hour or two. It seeins, however, impossible, without expending 
an unreasonable time, to  combine all the chloride with ethylene, 
the gradually increasing dilution of the uncombined cliloride of sul- 
phur i n  the liquid product of tlie combination being unfavourable 
to the exercise of its affinity. To remove the uncombined chloride 
of sulphur, the liquid contents of the bulb-tube mere dropped 
into water a t  80°C, repeatedly and vigorously sliaken with fresh 
quantities of water at  the same temperature, and allowed to stand 
for some days in contact with dilute caustic soda. The resulting 
product is a heayy liquid, sluggish and opaque fi'orn suspended 
sulphur. The latter is removed by shaking the liquid with about 
100 times its volume of dry ether, filtering, clriving off the ether by 
the heat of a water bath, rcdissolving in a miiiirriuin of ether, filter- 
ing, evaporatiiig, and finally dryiug in z'acuo over sulphuric acid. 

I. 0.2705 grm. gave 0-2000 grm. carbonic acid, arid 0.0671 
gym. water. 

11. 0.1844 grm. gave 0.3540 grm. sulphate of baryta. 
111. 0.2957 grm. gave 0.6110 grm, chloride of silver. 

C&lculJted. Found. 
T. 11. 111. 

(1, . 18.3.2 20.1'1 Y ?  > ?  

H4 . 3.05 2-76 I ?  Y, 

S, . 24.43 ,> 25-74 3, 

c1, . 54.20 Y >  > Y  51-19 -- 
100.00 

These results agree suficiently with the formula C,lII,S,CI,. 
Tlie body so found is therefore a result of the direct cornbination 
of chloridc of sulphur with ethylene, being the bichlorosulphide qf 
ethylene. In colour, bichlorosulphide of ethylene is almost ideriti- 
cal with the bisnlphide of chlorine. I ts  smell is pungent mid iiot 
unpleasant, resembliiig that of oil of mustard; its taste is astrin- 
gent and similar to tlmt of horse-radish. The small quantities 
of vapour which it diffuses attack the  thin parts of the skin, as  
between the fingers and around tlie eyes, destroying the epidermis. 
If allowed to  remain i n  the-liquid form on the skin, i t  raises a 
blister. It is soluble in  about fifty times its own volume of boiling 
ether, slightly soluble in hot, almost insoluble in  cold alcohol, and 
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quite insoluble in water. I l c s t d  by itself, bichlorosulphide of 
ethylencis decomposed, giving off liydrochloric and hydrosulphuric 
acids, besides bodies containing carbon and sulphur, and leaving 
a carbonaccous residue. 

In looking back upon these bodies C,0H,0S2C1, Clo€IloS,Cl2 and 
C4H4S2C12, and admitting them to be analogues of bicl-rloride of 
ethylene, we seen1 at first at liberty to choose between two views as 
to  their rational composition. The inorganic molecnle, for instance, 
of the body Cl,BloS,Ci may be regarded as consisting of chloride 
of sulphur and sulphur. So that, preserving thc above indicated 

analogy, its formula would bc written Cl,H1, .Is fSci or secondly, 

as chlorine and sdplmr C,,H,, ('2 where the t ~ o  atoms of sul- 

phur are monomoleculw. Nor can the existence of such bodies 
as C,H,S, be considered hostile to the latter view, for sulphur is 
ppe-emineiitly polybasic. Rut we are iiot in the same manner 

at liberty to choose 1;etmeen the formulz C,,H,, ( s 2 g t  aud 

C ,  {!:: to represent tlie bichlorosulphicle of amylene, because 
the existence of C1,1-T.1,S2C1 proves that S2C1 is Iimolecdar, and 

hence t5at  the secorid of the above formulze, iiiliiiely, CloH1, 

is done admissible. Admitting, then, the formula C,,Hlo 

we must allow SCl to be mouornolecular : and hence returning to 

the bisulphochloride of amylene, its formula must be C,,H,, {:" 
arid not Cl0Hlo {3. The rational formula of the three bodies 

:\re hence, probably- 

I t s  specific gravity at 13OC is P.4d8. 

(E 
{% 

CloHlo {:'' BisuIphocbloride of Arnylene. 

C,,H,, {gg: Bichlorosulphide of Amylene. 

C,H, jsCl SCl Bichlorosulphide of Ethylene. 

But although the formulae C,,H,, {Ecl is the most rational 

statical formula for the bisulphochloride of amylene, me shall see 
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SOME DELCIVJ~'~'IVES E'HOY THE OLEPIN NS. 119 

that towards certain substances, i t  behaves like the chloride of a 
sulphur-containing radical ClOHlOSa. 

The behaviour of ethylene towards chloride of sulphur is furthsr 
of interest, as affording, I believg proof that the latter body is 11 

definite coqourid, or at all events that it does not consist of 
bisulphide of chlorine and dissolved chlorine. For were this its 
composition, the free chlorine YY odd uuquestionably combine mi t 11 
the ethylene; but as direct experiment described before has cou- 
J-inced me that ethylene is almost entirely without action on 
bisulphide of chlorine, under the circumstances by which biddo- 
rosulyhide of ethylene is actually produced, the latter body 
(bisulphide of chlorine) bring deprived of the excess of chlorine 
woulcl remain unchanged : whereas, in fact, it is almost completely 
combined with the ethylene. 

Moreover, in the synthesis of the bichlorosulphide of amylene, 
if half the chlorine in the chloride of sulphur hail acted inde- 
pendently of the other half, the reaction would have been as 
follows :- 

:J (S2C1 + C1) + 3 (Clo~Ilo) = 2 (Cl,H,,S,Cl) + C,,H,,C12; 

accordirig to which, 19.6 grms. of the chloride would have required 
19.5 grms. of amylene instead of 11.4 as observed: a difference 
beyond the limits of observational error. 

Actiorh of ammonia upon bisulphochloride of amyiene.-Aqueous 
ammonia may be digested with bisulphochloride of amylene for 
hours without any sensible change taking place. 

On warming an alcoholic solution of the bisulphochloride of 
amylene with an alcoholic solution of ammonia, an immediate and 
abundant precipitation occurs. The following process was followed 
in tracing this reaction :- 

About 50 grms. of the bisulphochloride in alcoholic solution 
were heated in a water-bath, in a retort connected with an inverted 
condenser. Ammonia evolved from an aqueous solution, and not 
dried, was passed through the tubulus and made to bubble through 
the alcoholic liquid. The gas having been passed through for 
several hours, the contents of the retort were allowed to stand for 
24 hours. At the end of that time, they smelt strongly of 
ammonia. The liquid was then filtered, the insoluble portion 
being mashed with ether. This insoluble residue was a white 
crystalline powder, which, after drying in 'uamo over sulphuric 
acid, was not attacked bv bydrochloric acid; it gave off hydro- 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
60

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

C
hi

ca
go

 o
n 

28
/1

0/
20

14
 2

1:
02

:2
1.

 
View Article Online

http://dx.doi.org/10.1039/qj8601200109


cliloric acid without blackening, on treatment with bulphiii'ic 
iici (1. 
0.1396 grm. gave 0.3708 grm. of chloride of silver. 
0.1623 grm. gave a platinum-salt containing 0.2098 grm. of 

platinum. 
Calculatcd. Pound. 

5111, . . 33.63 34.84 
C1 . 66.35 65.67 

It was therefore pure chloride of ammonium. 
The filtrate from the chloride of ammonium did not coiitaiii 

any sulphide of ammonium. On evaporating off the alcohol from 
a water-bath, and adding water, a heavy liquid was separated, 
which, after washing with water, still contained a small quantity 
of chlorine. To reniove this, it was 'heated for fie hours in a 
sealed tube in a water-bath a t  100°C. with a fresh quantity of 
alcoholic ammonia. Thereupon a fresh crop of chloride of ani- 
monia was produced. Thc mother-liquid vas drained off, heatcd 
for some liours in a basiii,in a water-bath, and precipitated with 
water (as long as alcohol is present, large quantities of the product 
arc retained in solution : these may be completely preciliitated bv 
adding aqueous ammonia). The heavy liquid mhich separated out, 
aftcr mashing and mechanical clrying, was dissolved in ether, 
digestcd with animal charcoal, filtered, the ether expelled by thc 
heat of the water-bath, and the product finally dried in vaczco over 
sulpliuric acid. 

This substaiicc showed ou aiialysis the following percen tsge 
composition :- 
I, 0.2134 grm. gave a platinum-salt containirig 0.0123 grm. 

platinum. 
11. 0.2129 grin. gave 0.1752 grm. water, and 0*4011 grm. 

carbonic acid. 
111. 0.2763 grni. gave 0*2211 grm. water, and 05284 grm. 

carbonic acid. 
IV. 0.2405 grm. gave 044790 grm. sulphate of baryta. 

Calculated. Found. 
I ,  11. 111. J \ .  

(N) . , 0.00 0.82 >? >, I> I> 

lql . 9.25 ,, 9 1 h  9-13 ,, ,, 
8, . . 26.89 ,, ,, ,, 27-15 ,) 

C,, . . 50.42 ,, 51-38 51.19 ,, ,, 

0, . . 13.4-h ,, ,> 9 ,  ,, 11.72 
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The amrnoiiia is widcntly present as an impurity 0111~7, probably 
either as chloride of ammonium, or as bisulpliiclc of fusylamine, 
tlie latter siipposition heing the more probabk, owing to tlie 
escess of carbon found; i n  either case, the amount of oxygeii 
nould be increased by its removal. The body formed is the 
Iqdrnted oxide of bisu@ltamyZene CloHloS,O. HO, its formation 
taking place according to the equation- 

CloHloS2Cl + NH,O.IIO = NH,Cl + C,oH,,S,O.T~O 
The nlcohol einployed serws only as a solvent medium, and 
remains chemically passive. 

Tlte forniation of this body under the circumstances above- 
ineiitioned, namely, the assumption of matcr in its generation, is 
another and instructive example of hydration by means of ammo- 
nia, a phenomenon which is generally sigiiificaiit of the formation 
of ail dcoliol. 

The hyclrated oxide of bisulphamyleiie is iiot volatile without 
decomposition ; mlicn lieated, it emits a most fcetid odour, 
blackcns, aid  leaves a carbonaceous residue. I t s  specific gravity 
at  8'C. is 1.049. I t  is quite transparent, viscid and of an orangc- 
yellow colour : its smell is faint and meaty. I t  is insoluble in water, 
but miscible with bisulphide of carbon, ether a i d  absolute alcohol. 

The action of alcoliolic caustic potash upon bisulphocliloricle of 
ainylenc is similar to  that of ammonia. 

On heating the bisulphochloride for a few minutes in a water- 
bath with ail excess of' alcoliolic caustic potash, the whole of the 
chloriiie separates out as chloride of potassium, the liydratcd 
potash giving rip both oxygen and water, a i d  converting the 
bisulphochloride into the hydrate of the oxide of bisulphamplene. 

c,,~r,,s,ci + KO,HO = C,,H,,S,O.HO + ~ c i  

Five gyanimes were treated in this vay with alcoholic potash. 
The excess of alcohol being expelled on a water-bath, tlie residue 
was washed with water and dried in vcm~o  over sulphuric acid. 
0.3225 grm. gave 0 2759 grm. water and 0.6050 grm. carboiik 

aci it. 
Calculat cd. Found. 

G" I 50.42 51.16 
1311 ' . 9-25 9-50 

s2 

0 2  
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122 BUTHRIE, ON 

The water wit11 mhicii the liquid lin I !ic<l!i ~ ~ ~ t b : i (  r l  (lid l i n t  call- 
tnin any sdphide of potassium. 

The liquid obtninetl by ca2:1 ,iic poiash is, therefore, idelltical 
with that formed by nnimo:iin. AiyueouJ c.instic potasli, lilir: 
aqucous ammonia, dots riot exert any action npon Iiisulpliochloric!e 
of amj-hie.  

As liisulphoctiloridc of nmg.;eme is coiir.crted into a iiydraterl 
oxide by the hydrated oxide ~f a n  nlldine mctd,  YO is it convertxi 
into ail ailhydrous oxide by an ~.uliyclrous metallic oxide. This i u  
the case, eveii when water is preseut, so long as tlic h t k r  is not iii 
chemical combination with the oxide cmplo~~cd ; for csamptt :- 
h large cxcms of oxide of lend (PbO) was digested o ~ e r  a matcr- 

bath for several hours with an alcoholic solution of biau1phocl:loride 
of aq-lene,  tlic slcoliol being continuallJr rciien ed as it evaporated. 
As soon as a drop of tlic solution showxl, on testing;, t h a t  t'ie 
mhole of tlie chlorinc l i d  Ixmi rc-inm-cil, frcah alcohol was :~ddcd, 
the product filtered, the filter mas!ied nilil-1 slcuhol, and the iiitrrttc 
evaporated and dried in Z'CICLCO over sulptiuric acid. -2u almost 
colourless lieavy liquid i m s  obtaiued, TI liich, ; ~ t ' t x  drj-ing, gave thc 
follomiiig percentage coiiipositioii : 

I. 0.2576 grm. gavc 0*209h grin. water and O*Ji87 gr111. car- 

11. 0.3222 gnu. gave 0.6856 griii, sulphatz of Ixwyt:~. 
bonic acid. 

1 1 .  

This agrees with the composition of oxick of bisc~Zphunzy laze, 
C,,H,,S20 :-the oxide of lead having simply substituted oxygen 
for chloriiie. 

The oxide Qf bisu1pl:amglcnc is an almost colourless, yellowish, 
sluggish, tmnsparcnt liquid of nauseous tastc and smell : i t  is not 
volatile without decomposition. It is miscible with alcohol, ether 
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mid bisulphide of ca~bor:, inriirisciblc with wnto,r ; its sp:c;fk 
grarity is l * O W  at 13°C. 

It is noteworthy that in the preparation of thc hydrated oxidc 
of bisulphsniylerie described before, if t h e  solutioii of potash in 
idcohol contaiiied a v e q  large cpmtity of potash, a product was 
cbtained coatailring aii atnouut of carbon iuteraediate between 
that of the simple. oxide and the hydrated oxide. This is tin- 
cloiibtcdly due to the actual formation of some oxide by the 
11 3-d ra t ed pot ash. * 

The differelice in chemico-ne~;;ltivisin of the chlorine a i d  sulphur 
iii the bisulphochloride of ainylciie and tlir: consequent iiitrodu -- 
tion of oxygeii in piace of the former elerricnt, evinccd in the above 
reactions, qIiFqests at oiice thc possibility of introducing an organic: 
group in place of the chlorine from some cornpouiid in which such 
group is itself chemico-negative. The ethylates of the alkalis offx 
us examples of such bodies, and the discoverer of zinc-etlryl liaj 
placed a further instance of the saine class in the hands of' 
chemists. 

Nevertheless, the first of tlx reactioiis indicated docs iiot 
appear to take place wider ordinary circumstances. If ethylat,: 
of' soda and bisulphochloride of nniylene be warmed together, the 
two react with considerable euergy. I u  an experiment of this 
kind, an excess of ethylate of soda was warmed in a flask with 
bisulphochloride o€ tlmyleiic : chloriclc of sodium was formed. The 
resulting liquid mas shakcii with water, and the product formed 
mas extracted by ether. After filtering, craporating, washing and 
drying the ethereal solution, it mas analysed. ( I t  did not contain 
chlorine, and the wash-water was fibee from sulpliur.) 

I. 0.3424 grm. gave 0.6878 grin. carbonic acid aud 0.2787 
grm. water. 

In a second portion from anothw yurtutity, ill the yrepai*atioii 
of which the utmost pains were taken to leave the ethylat:: of 
potash free from hydrate of potash : 

11. 0.3759 grm. gave 0-7339 grm. carbonic acid and 0.2974 
grm. water. 

These resnlts agree far bettcr with the simple oxide of bisulph- 
amyleiie than mitli the ethylate of oxide of bisulpkamylene 
sought. 

* This anhydrous oxydstion hitrruoniAed with the t c t  that hydrated potash dis- 
solved in amylic alcohol, reaats upm iodide of ethyl, forming ethylate of amyl. 
'See Phit. M q p ,  Septembcr, 1837.) 
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124 G L TllKIE, ON 

Found. 
CI 0 11, os,o I .  IT .  C,,II,,S20.C,H,0 

C .  , 54*54! 54-78 54-83 57.15 
11 . * 9.09 9.05 8.70 1090 

Hence the ethylatc of potash does not act as the hydrate of 
potash, that is the oxide of ethyl does not combine with the oxide 
of i)isulyhamylene 011 the formation of the latter. I n  other words, 
thcre is no double ether formed. The ethylate of potash, in short, 
has the same action as oxide of potassium would undoubtedly have 
and as we have already seen the oxide of lead to possess. 

11-1 consequence of this negative result, I have not submitted 
the bisulphochloride to  the action of other allisline ethylates. 

We hare already discussed the action of hydrated potash upon 
bisulphochloride of amylene at  temperatures below 100OC. If, 
liowcver, after the two have reacted at  this temperature, the pro- 
duct be submitted to distillation in  presence of an escess of potash, 
further decompositions are effected. In tracing these, the following 
method TI-BS p u w e d .  Caustic potash was dissolvecl in alcohol 
and evaporated so far that i t  solidified on cooling; it was then 
brought into a tubulated retort connected with R very well cooled 
condenser, and heated till it became quite fluid. Bisulphocliloride 
of amylene was allon-ed to drop upon i t  tlirough a funnel-tube 
passing tlirough the trtbulus and provided with a stopcock. The 
temperature was at  first moderated, the first action (the formation 
of the liyvdrated oxide of hisulphamylene) beiiig determined at  low 
temperatures. Increased heat was gradually applied until the 
lower part of the retort became red-hot, oily drops still continuing 
to pass 01~2'. When the distillation was complete, water w a y  

addecl, and the light liquid which thereupon separated out was 
~ ~ ~ a s l i e d  with water and dried over chloride of calcium. The 
\7olulne of product so obtained was ahout two-thirds that of the  
amylelie compound employed. On rectification, it began to boil 
between 50' and GOOC. The boiling point remained for some time 
stationary between 110' and l l i j O C ,  after which i t  rose rapidly. 
There were consequently, a t  least, t h e e  liquids present ; fortu- 
nately, Ilowever, their respective boiling-points were so far apart 
as to allow of their separation by rectificatioii. 

TElc more volatile portion was submitted to rectificatioii by 
itself, thc distillate being collected in an artificially cooled con- 
denser. A considerable product was obtained, having the fixed 
boiling- point 3cS0c. 
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I. 0.1635 grm. gav4 0*;5093 grin. carbonic acid nnd 02132 

11. 0.1751 grm. gave 0.0362 grm. sulphate of bsrptn. 
111. 0.1743 grm. gave only cz trace of chloride of silver. 

grm. water. 

This body was therefore ainylene; the presence of sulphur is 
due to the body next to be described, with which the amyleiie man 
contaminated, and which could not be completely separated by 
rectification. 

The portion of the original distillate which came over between 
110' and 115°C. was next submitted to rectification. 

Tts boiling-point, after four rectifications, became constant at 
112OC. 

0.2687 grrn. gave 0.57'46 grm. of sulphate of baryta. 
0.2581 grm. gave 0.5615 grm. of carbonic acid and 0.2276 grrn. 

of water 
Calculated. Fonnd. 

I. 11, 

s, 0 31-68 29-29 > 9  

GI ' 59.40 J 7  ,513.33 . 8.131. 9 9  9-84. H9 
c__ 

9999 

This substance, the hisulphidc of fusyl C,,119S2 i s  pcrfeclly 
colourless and transparent, miscible in all proportions mi th ether, 
soluble in alcohol, insoluble in water. I ts  snicll is not disagreeable. 
I ts  specific gravity is 0.880 at 13°C. 

The analysis given would not by itself be conclusive as to the 
composition of the above-described body. Both 1)isulphide of amyl 
and amyl-mercaptan as well as bisulphide of amglene mould give 
analytical results according with the above within the limits of 
analytical error. My reasons for assigning to it the above com- 
positions are : (1) its boiling-point, bisulphide o f  amp1 boiling at 
250°C.; (2) its indifference both alone and in alcoholic solution 
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towayds both yrotoxide of mercury and acctate of lead, with mliic'li 
ainyl-inercaptan conibincs with great cncqy ; and (3) its being a 
~ o l a t i ! ~  liquid soluble in ether a i d  alcohol, bisulpliicle of ethylene 
being non-volatile and insoluble in these media. 

&sides these two products, bisull~hochloric~.~ of amylcne giws 
rise in presence of caustic p o t d  a t  high temperatures to other 
volatilc products of boiling-points above 112°C. which I liave not 
examined. 

hTone of the bodies described above became solid at - 18OC. 
A description of some derivatives from the other two sulphuy- 

cliloriiie compounds above described, C,,H,,S,CI, and C,€I,S,CI, 
as well as of some direct derivatives froin the two olefiiies, Ib reserve 
for a future communication. 

Since writing the above, I hare succeeded in combining etliyleiie 
with bisulphide of chlorine in such a manner as leaves 110 doubt 
that the product is C,II,S2C1. If this be the case, there can be 
little doubt but that such a body mill give rise to a series of coni- 
pounds similar to those cousidered ahore, belonging to  the corres- 
ponding amplene-olefinc. 
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