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is reached, and passes thel'efore to the group for which l!>vJ~, 
whereas another part emits all 111e storecl energy. For the chancé 
of emission we fincl anotber \ alue than PI,ANCK. This is not astonishing 
as we assumecl that fol' e>vh the function of probabiJity wûllid be 
continuous, whereas according' to PLANCK it exhibits new disconti­
nuitieEl at e = 2vl~ etc. Ai all events we see that PLANCK'S hypot11esis 
concerning the zero-point energy can only be reconciled with the 
thel'modynomic law of the equilibrium change, when the function­
of probability shows a discontinuity at e = vit, of entirely the same 
nature as had already been assumecl by PI,ANCE. 

In c~nclusion we will calculate 1, a!:> this quantity OCCUl'S in the 
formula for the equilibrium constant. Integration of (23a) with 

U = 'Vl~ + 2. vit yields: 
vl~ 2 

eB -1 
1 vIL 

he 2 0 
I=---­

vIL 

1-e () 

This expl'ession dIffers from the value which we found without 
1 vA 

zero-point energy, and whicb we shall caB l' by the factol' e 2 () 
IIence we may write (20b) in the following fOl'm: 

l::,.e 1 'Vit 
-- --::E-

J( = e () e 2 () Hr. 
1 

Alld Qo being = (l::,.e.+ :2 2" 1,h), we find the same expl'ession 

as ',vithout zero pomt, enel'gy, since then Qo -= l::,.e, and we ma)', 
thel'efol'e, always wrHe. 

Chemistry. - "A new ltycl1'oca1'lJon from tlte pinacone of methyl­
ethyZketnne". By Prof. P. VAN ROMBURGII and Miss D. W. WENSINK. 

(Communicalec1 in the meeting of lVIarch 28, 1914). 

When etudying the acfion of fOl'mic acid on this pinacone this 
sccmed 10 take a course quite contrary 10 expectation. Whereas in 
this rcaction the ol'Clinal'y pinacone is almost completely convel'ted 
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into pinacolin, a considerable ql1antity of a hydrocarbon is obtained 
here in addition to a plllacolin. A formaLe of the pinacone could 
not be isolated. 

Jf we treat pina('one from methylethylketone with an eql1aI weight 
of 97 0/0 fOl'Inic acid, tbe liq uid, particulal'ly on warming, hU'ns a 
beal1tiful red coloUl' and aftel' about a qual'ter of an hour's heating 
in a waterbalh, the homogeneous mixtUl'e sepal'ates into two layers, 
the upper -one of which IS nearly colol1rIess. The bottom Iayer which 
bas a dark red colou!' glves, wh en diluted with water, a pale coloured 
supel'l1atant laye1'. Tbe united layel's wel'e washed witb water anel 
dried over potassium cal'bonate. On distIlling at tlle ordinary preE,­
sure up to 150° a liquid was obtained which proved to con sist 
mainly of tJle pinacolin (OH3)2' C~H •. 0 . 00 . 02H •. 

The l'esidue was distilled 111 vacuo when as main product was 
obtained a pale yeliow vis('ons liqnid b. p. 130°. By fractionating 
over metallic sodium a colourless distillate with an agl'eeable odonr 
was finally obtained. cl!3 5 = 0.8741, ni{" = 1,4864. i\1RD = 72.3 

calculated fol' 0 16 H28 IT 72.9. 
The elementary analysis gave: 0 ~6.96, 87J 6; H 13J 7,12.82 %

, 

Calculated for 010 H28 : 0 87-:27, H 12.72 0/0' 

The determination of tile molecnlal' weight (by means of the 
lowel'ing of the fi'eezing point of bel1zene) gave 216:3 and 207; 
ealculated fol' 010' H28 220. 

HERSCH:\IANK 1) found that by the aetio11 of coneentrated sulphuric 
acid at 0° pina('olin OCCUl'S only, but on heating with 5 % slllphlll'ic 
acid was formed, besides pinacolin, also a hydl'ocal'bon C8 H14 b. p. 
117°-121°, whieh, as notJeed by us, is eOl1vel'tecl on heaLing with 
fOl'l1lic acid mto fi dimeride iclentieal with om' hydl'ocal'bon 0 16 H29 • 

OH3 

I 
UH~ 

I I 
HOCH--OHOH 

I I 
CH3 OHs 

One might imagine the structure of the hydl'oCfil'boll 0 16 H28 to 
be like that of an oetornethylcyelo-oetadiene: 

1) Monalshefte 14. 233 (1893). 

71* 
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OHsOHs OHa OHs 
1 1 1 1 
O--OH-OH-O 
I1 I1 , 
O-OH-OH-O 
I I I !~ 
OHaOHa OHa OHa 

oi' in connexion with the researches of LmmDEV 1) on polymerie 
hydl'ocal'bons, hke' 

CHs 
1 OHa OHs OHs 

o I I I 
CHa --O~", 0 - 0 = OH 

I I . 
I I 

OHs-HO'\../OH-UHs 
OH 

1 

• eHa 
In order to elucidate the strucLure we have already made a great 

many experiments wInch, however, have not yet led to definite results. 
If the hydrocarbon is treated with bromine th ere 'al ways takes 

place, besldes the addltion, all evoltltion of hydrogen bromide even 
in very strong drlution and cooIing to -40°, and we dld not 
succeed lJ1 isolating a well-defined compound. An effort waE. made 
to t'edllce tlle dimeride wHIJ sodiul11 and alcohol, but it did not tal{e 
up any hydrogen nnder thoRe conditlOns. Reduction with hydrogen 
under the intJuence of platinum Ol' palladium was also applied by 
LIS in "ain, up to the present. 

OXldation with potassillm p~rmanganate has alsl) failed to lead to 
positlve conclusions. Expel'iment& il1tended to attain the desired l'esult 
with ozone are in progress. 

Utrecllt. 01''[1. Cltem. Lab. Unive1'sity. 

Chemistry. - "1 : 3 . 5 He,vatriene." By PJ'of. P. VAN ROMBUHGH alld. 
Dr. P. MULLER. 

(CommunIcatecl in the meeting of Mal'ch ~8, 1914), 

Olle of us (v, R.) prepared 111 1905, with Mr. VAN DonssEN, 
the above hydrocal'bon by heating the fOl'mate of s-divinylglycol. 

Ft'om tIlIE. could be obtained by addition of uromine: 
1. a clibromide OoHsBr2 that pl'oved iclentical with the s-divinyl­

ethy lene ul'onmle pl'eptll'ed by GlUNER. J) 

1) JOlllll. Chem. Soc. 104 Abstr. 1285, (1913). 
~) Ann. d. Chimie et de phys. (6) 26, 367 (1892). 


