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with diformin, however,. cannot be distilled under those circurn
stances, but is decornposed with evolution of carbon monoxide and 
dioxide and formation of allyl fOl'mate. 

If triformin is heated slowly a declded evollliion of gas is noticed 
at 2100 but in order to prolong this, the ternperature must rise 
gradually. The gas evolved consists of about equal volumes of carbon 
monoxide and dioxide. 'llhe clistillate contains as chief product ally I 
fOl'mate, some formic acid, and furthel', small quantities of allyl 
alcohol. In the flask a httle glycerol is left 1). 

TriforrrlÏn is but slowly sapomfied in the cold by water m which 
it is insoluble, but on warming saponification takes place rapidly. 

Ammonia acts with formation of glycerol and formamide. With 
amines, substituted formamides are formed, which tact I communi
cated previonsly 2). 

The properties described show that triformin, the simplest fat, 
differs conslderably in its properties ii'om the tl'iglycerol esters ot 
the higher fatty acids. 

Chemistry. "On some derivatives of 1-3-5-1wa:atriene". By 
Prof. P. VAN RO~1BURGH and Mr. W. VAN DORSSEN. 

In the meeting of Dec. 30 1905 it was communicated that, by 
heating tIle diformate of s-divinylglycol we had succeeded, in pre
paring a hydrocarbon of the composition CoHa to wluch we gave 
the formula: 

CH2 = CH - CH = CH - CH = CH,. 
Since then, this hydrocarbon has been prepared in a somew hat 

largel' quantity, aud aftel' repeated distillation over metallic sodium, 
50 grams could be fi'actionated in a LADENBURG flask in an atmosphere. 
of carbon dioxide. 

The main portion now boiled between 77°-78!'.5 (corr.; pressure 
764.4 mm.). ' 

Sp. gr.13.5 0.749 
nD13.5 1.4884 

Again, a small quantity of a product with a higher sp. gr. and a 
larger index of refraction could be isolated. 

1) This decomposition of triformin has induced me to study the behaviour of 
the formates of different glycols and polyhydric alcohols on heating. Investigations 
have been in progress fol' some time in my laboratory. 

2) Meeting 30 Sept. 1905. 
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In the first pla~e the action of brornin~ on the hydrocarbon was-
studied. 

If io the hydrocarbon previously diluted with chloroform we add 
drop by drop, wlllIe agLtating vigorously with a WITT stirrer, a 
solution of brornine in the same solvent, the temperature being - 10°, 
the bromine is absorbed illstantly t1nd as soon as one molecule has 
been taken up the liqmd tUl'ns yellow when more is added. If at _ 
that point the addiiion of bromine is stopped and the chloroform 
distilled oft' in vacuo, a cl'ystalline product is left saturated with an 
oily sllbstance. By subjeeting it to pressure and by recrysta1li&ation 
from petroleum ether of low boiling point, fine colourless crystals 
are obtained WhlCh melt sharply at 85°.5-86° 1). 

A bromine determmation accol'ding to LmBlG gave 66.84%' CaRsBr2 
requiring 66.65%

, 

A second bromine additive product, namely, a tetrabl'omide was 
obtained by the action of bromine in chloroform solution at 0° in 
sunlight; towards the end, the bl'On~ine is bui slowly absorbed. The 
chloroform is removed by distillation in vacuo and the product 
formed IS recrYRtallised from methylalcohol. The melting pomt lies 
at 114°-115° and does not alter by recrystalhsation. Analysis showed 
that fOll!' atoms of bromine had been absorbed. 

Found: BI': 80.20. Calculated for CoRsBr4 79.99. 

A third bromine additive product was fOlmd for the first time in 
the bromine which had been used in the preparation of the hydro
carbon to retaill any hexatrielle cm'ried ovel' by the escaping gases. 
Afterwards it was prepared by aelding 3 mols of bromine to the 
hydrocal'bon eliluted with 1 vol. of chloroform at 0° anel thell heating 
the mixture at 60° for 8 hours. The reaction is then not quite com
pleted and a mixture is obtained of tetra- anel hexabromiele from 
wInch the latter cau be obtained, by means of ethyl acetate, as a 
substance melting at 163°.5-164°. 

FOlmd: BI'. 85.76. Calculated for OoRsBra 85.71. 
On closer ll1vestigatiOll, the dibromiele appeared to be identical 

with a bromide obtaineel by GRINER 1) from s. di vinyl glycol with 
phosphorus tribl'omiele; of which he gives the melting point as 
84°.5-85°. A product prepared according to GRJNER melted at 
85c.5-86° and caused no lowering of the meltingpoint whel! added 
to the elibromide of tIle hydrocarbon. 

GRINER obtained, by addition of bromine to the elibromide prepared 
from his glycol, a tetrabromide melting at 112° togethel' with a 

1) Not at 8\)0 as slated erroneously in the previous communication. 
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product melting' at 108°-109°, which he considers to be a geome
tl'ical isomer. On preparing ~) the tetrabromide according to GRJNER the 
sole product obtained was that melting at 112°, which proved identical 
with the tetrabromine additive product prepared from the hJdro
carbon, as described above. For a mixture of these two bromides 
exhibited the same meltingpoint as the two sllbstances separatety. 

Prolonged action of bromine on the tetrabromide according to 
GRINER, yielded, finally, the hexabromide melting at 163°-164°, which 
is identical with the one prepared from the hydrocarbon. 

The bromine derivatives described coupled with the results of 
GRINER prove that our hydrocarbon has indeed the formula given above. 

According to THIELE'S views on conjugated double bonds we might 
have expected from the additioll of two atoms of bromine to our 
hexatriene the formation of a substance with the formula 

CH2 BI' - CH = CH - CH = CH - CH2 Br . (1) 
or 

CH 2Br - CH = CH - CHBr - CH = CH2 • (2) 
from the first of whicb, on subsequent addition of two bromine 
atoms the following tetrabromide would be formed. 

CH2BI' - CHBI' - HO = OH - CRBr - CR~Br. . (3) 

As, however, the dibromide obtained is identical with tbat prepared 
ti'om ~. divinyl glycol, to which, on account of its mode of formation, 
we must attribute the formula 

CH2 = CH - CRBr - CRBr - OH = CHs • (4) 

(uniess, what seems not improbable considering certain facts observed, a 
bromide of the fo1'mula (1) Or (2) should have really formed by 
an intramolecular displacement of atoms) the rute of THIELE would 
not apply in this case of two conjugated systems. 

Experiments to I'egenerate the glycol from the dibl'omide have 
not as yet led to satisfactory results, so that the last word in this 
matter has not yet been said. The investigation, however, is being 
continued. 

Meanwhile, it seems remarkable that only the first molecule of 
bromine is readily absorbed by a substance like this hexatriene, which 
contains the double bond th1'ee times. 

By means of t11e method of SABATIER and SENDERENS, hexatriene 
may be readily made to combine with 6 atoms of hydl'ogen. If its 

1) Ann. chim. phys. [6J 26. (1892) 381. 
2) Invcstigations on a larger sca1e will have to decide whether an isomer, melt

ing at 108Q
, really occurs t1w1'e as a byp1'oduct which then exe1'ts but a very 

slight influence on the melting point of the other product. 
8 

Proceedings Royal Acad. Amsterdam. Vol. IX. 
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vnpour mixed with hydrogen is passed aL 125°-130° over nickeC ' 
redllCed to a, low temperature, the hydrogen is eagerly absorbed and 
a product with alowel' boiling point is obtained, which, however, 
contains sma11 quantities of unsaturated~ compounds (perhaps also 
cyclic ones). In orde)' to l'emove these, the product was tl'eated 
with bl'omine and aftel' l'emoval of the excess and further purification 
it was fractionated. As a main f1'action, the1'e was obtained a liqnid 
boiling at 68°.5-69°.5 at 759.7 mmo 

Sp. g1".i2o = 0,6907 nDuo = 1.3919. 
Although the boiling point agl'ees with that of the expected> hexane 

the sp. g1'. and the l'efl'actioll differ still too much from the values 
fonnd for hexane by BRUHL and by EYKMAN 1). 

Therefore. the product obtained from hexatriene was shaken for 
some time with fresh porti ons of fuming sulplnu'ic acid until this 
was no longer coloured. Aftel' this treatment were obtained 
one fraction of 

B. p. 69°-700, Sp. g1"' 14 0.6718 nD14 1.38250. 
alld another of 

B. p. 69°.7-70°5, Sp. g1"' 14 0.6720, nD14 1.38239. 
An n-hexane pl'epared in the laboratol'Y, accol'ding to BRUliL 2) by 

Mr. SCHERINGA gave the fo11owing values 

B. p. 69°, Sp. g1"14 0.664 nD14 1.3792 
whilst an n-hexane prepared, from diallyl according to SABATIER and 
SENDERENS, by Mr. SINNIGE gave 

B. p. 68.5°-70,° Sp. g1"' 10 0.6716, nD10 1.38211. 
It is, therefore, evident that the hexane obtained by SABATIER'S, and 

SENDERENS' process still contains very small traces of impurities. 
There cannot, howeve1', exist any doubt that 1-3-5-hexatriene 

absorbs 6 atoms of hydrogen with formation of normal hexane. 
Of greater importance, however, for the lmowledge of the new 

hyd1'ocarbon is the reduction by means of sodium and absolute 
alcohol. 

lf, as a l'ule, unsaturated hydrocarbons are not likely to take up 
hydrogen under these circumstances, it becomes a different matter 
when a conjugated system is present. Now, in 1-3-5-hexatriene, two 
conjugated systems are found and we might the1'efore expect the 
occu1'rence of a 2-4-hexadiene: 

OHa-OH=OH-OH=OH-OH8 

1) BRliHL (B. B. 27, (1894) 1066) finds Sp. gr'20 = 0.6603, nD20 = 1.3734.; 
EYK~lAN (R. 14, (1881) 187) Sp. gr'14 = 0.6652 nDI'!' = 1.37725. 

2) Ann. 200. 183. 
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or, of a 2-5-hexadiene: 

CHa-CH=CH--CH2-CH=CH2 • 

The fh'st, still having a. conjugated .systen~ can again absol'b two 
atoms of hydrogen and then yield hexene 3. 

CHa-CH2-CH=CH -C.F{2-CHn 

whilst thé other one cannot be hydrogenated any further I). 
The results obtained seem_ to point out that both reactions have 

indeed taken pI ace simultaneously, and th at the final product of the 
hydr~genation is a mixture of hexadiene with hexene. 

10 gl'ams of 1-3-5-hexatriene were tl'eated with 100 gl'ams of 
boiling absolute alcohol and 15 grams of metallic sodium. Aftel' 
the sodium had dissolved, a cul'rent of steam was passed, which 
caused the ready separation of tbe hydrocarbon formed, which, 
however, still contained some alcohol. Aftel' redistillation, the 
hydrocarbon was washed with water, dried over calcium chloride 
and distiIled o\'er metallic sodium. 

At 75°.5' it commenced to boi!- and the temperatul'e then slowly 
rose to 81°. The liquid was collected in two fractions. 

fraction 1. E.p. 75°.5-78°, Sp.gr. lo 0.7326 nvlo = 1.4532 
" lI" 78° -79°.5." " = 1.4665 

These fractions were again united and once more treated with 
sodium and alcohol. But aftel' pmification and drying no Iiquid of 
constant boiling point was obtained, for it now commenced to boi! 
at 72°.5, the temperature rising to 80°. The main fraction now 
possessed the following constants : 

E.p. 72°.5-74°, Sp.gr' 12 0.7146 nDu 1.4205 
The fraction 75°-80 gave nDl2 1.4351. 
An elemental'y analysis of the fi'action boiling at 72°.5-74° gave 

the following resuIt: 

Found Calculated for CORIO 
C 87.06 87.7 
H 13.32 12.3 

Calculated for CORI2 
85.6 
14.4 

The fraction investigated consists, therefore, probably of a mixture 
of CoRlo and CoHa. The quantity collected was insufficient to effect 
another separation. We hope to be able to repeat these experiments 
on a larger scale as soon as we shall have again at OUl' disposal a 
liberal supply of the very costly primary material. 

Ut1'echt, Org. Chem. Lab. University. 

1) Ir CH2==CH-CH2-CH2-CH==CH2 should be formed, this will not l'eadily 
absorb more hydrogen either. 


