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carried out as follows: as soon as possible, four drops of 
heavy water were successively placed on the sample 
thermistor and the moment at which the fourth drop was 
placed on the thermistor was chosen as zero time. Read­
ings started after about 90 soc and the decrease of !Y,,R 
was followed for about 2 times 'L' 11 2 • A typical plot is 
shown in Fig. 1. The reproducibility of 'L' 11 2 is about 
± l O per cent with a mean value of 350 sec, as was fore­
seen, but tho reproducibility of !Y,,R 0 readings is l ·O -l ·5 
per cont (Table 1). 

The theoretical values of the vapour pressure of heavy­
water mixtures Pm arc deducible from tho following 
relationship: 

Pm = l'R,O Yn,o + Pnno YHDO + Pn,o YD,O (3) 

whero y; is the molar fraction of compound i and P; its 
vapom· pressure. The value ofyi can be deduced from the 
mole percentage of deuterium (x) with respect to the total 
hydrogen, and the value of the equilibrium constant of the 
reaction: H 20 + D 20 .ct 2HDO. 

Therefore: 

Pm = PH,o(l - x) 2 + 2Pnnox. (l - x) + Pn,ox2 (3') 

Using the P 1 values reported in ref. 3, we obtain for our 
case: 

_!!,...!:_ = - 0•003 X 2 + 0·115 X 
PH,O 

where !!,.p = PH,O - Pm 
This equation is plotted in Fig. 2 together with experi­

mental !Y,,R0 values, normalized to 2·91 x 103 (sec also 
Table 1). The agreement between calculated and experi­
mental data is good, so that the method described may be 
considered practicable, especially in view of its rapidity 
and the small volume of sample required. 

I thank Prof. M. Silvestri for advice. 
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Carbonium Ion Mechanism and Results of 
Solvolysis of ( + )-2-Bromo-octane 

THE remarkable prevalence of re-arrangement in simple 
alkyl groups during the fornrn.tion of alkyl halides, and 
the concomitant loss in optical purity have been loosely 
ascribed to the intermediate formation of a carhonium 
cation 1 • The conversion of an alkyl halide into the alcohol, 
ester, or ether must therefore be scrutinized fur points of 
correlation. There are few publishod examplos of alkyl 
rearrangement in the solvolysis of straight chain alkyl 
halides. Isopropanol was formed in tho mercury catalysed 
solvolysis of n-propyl bromide in aqueous formic acid, and 
the carhonium ion mechanism was postulatod2

• 

By a mechanism designated 100 per cent SNl (that 
is, the carbonium ion mechanism) ( + )-2-bromo-oetan

0

0 

was solvolysod in 60 per cont aqueous ethanol at 80 , 
resulting in the formation of ( - )-2-octanol showing 
some 60 per cent loss in optical purity•,•. It remained ~o 
be seen if rearrangement of tho alkyl group also occurs m 
this system. We find by gas-liquid ehromatography 5 

that isomorically pure 2-octanol and et,hyl 2-octyl other 
wore obtained when 2-bromo-oetane (M/40) was heated 
under reflux (72 h) in 60 per cent aqueous ethanol. In 
another example, with ( + )-2-bromo-octane, rx~' + 
40·24° (l= 1) (0·31 molar instead of M/40) the (- )-2-
octanol, b.p. 77·5°/10 mm, n~ 1•4256, rx~-3·62° 
(l= 1) showed 51 per cent loss in optical purity, but was 

accompanied by only < 0·5 per cent rearranged products. 
It is true that hydrogen bromide is a product of the 
solvolysis; but ( + )-2-octanol lost no optical purity 
when it was heated under reflux (72 h) with 60 per cent 
aqueous ethanol containing hydrobromic acid (0· 155 
molar). 

We have therefore an oxmnplo of a system involving 
considerable loss in optical purity, proviously attributc,d 
entirely to tho carbonium ion mechanism, yet showing 
no rearrangement in tho alkyl group. 
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Photodimerization in Crystalline 
9-Cyanoanthracene 

RoBERTSON1 has pointed out that the typo of crystal 
structure adopted by an aromatic molecule appears to 
depend on the molecular shapo. Thus, those in tho form 
of elliptical planes crystallize with an anthracone-typo 
(A) structure on which weak coupling between molecules in 
the electronically excited state is responsible for a slight 
shift in the fluorescence spectrum with respect to tho 
molecular spectrum, and the vibrational structure is 
largely preserved. Disk-shaped molecules such as pyrone 
and coronene, on the other hand, exhibit strong coupling 
with a eloso-packod typo B structure in which p.:i.irs of 
molecules present as a structural 'unit' or as an imperfec­
tion aro responsible for the emission of the characteristic 
oxcimer band, red-shifted by some 6,000 cm-1 from the 
molecular spectriun and devoid of vibrational structure2

• 

It has been shown• that a change in tho molecular 
shape of anthracene by the substitution of a 9-cyano 
group or phenyl groups in the 9, 10 positions produces a 
change from the molecular to tho excimor fluoresceneo 
spectrum which is undoubtedly due to a corresponding 
change in the crystal structure from type A to type B 
(ref. 4). In tho former case the replacement of tho green 
structureless-fluorescence by a blue structured 'molecular' 
fluorescence spectrum during exposure to ultra-violet 
radiation was attributed3 to the photochemical consump­
tion of dimeric exciton traps, the logical alternativo 
photomorphic change being difficult to visualize. 

,ve have now taken X-ray diffraction photographs of 
powdored 9-cyanoanthracone in its original green-fluor­
escent form and of the hluo-fiuoroscent photoproduct 
together with that of the photodimer precipitated from a 
saturated outgassod solution in toluene during exposure 
to ultra-violet radiation. From a compurison of tho 
Guinior photographs shown it is clear that crystalline 
9-cyanoanthracene undergoes photodimerization which 
may be promoted by strong interaction in tho lowest 
excited singlet state of tho close-packed type H structure. 
The blue, structured fluorescence of the photoproduct 
must originate from residual molecules of 9-cyanoanthra­
ceno dispersed in the photodimor mat,rix. 

Although the photodimerization of anthracon_e itself in 
solution is well known5 , there is no reported evidence for 
this process in its (type A) orystal form. It t~erefore 
appears that in so far as molecular ~hapo determu~os the 
typo of lattice adopted by an aromatic molecule, this may 
also influence its photochemical behaviour in the crystal­
line state. It must also ho concluded that, since photo­
dimerization competes with oxeimer fluorescence, theso 
two processes cannot be associated with parallel and 


	Carbonium Ion Mechanism and Results of Solvolysis of ( + )-2-Bromo-octane

