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Suiitmary The Barton reaction-the photolysis of alkyl 
nitrites-has been used to determine the microviscosity 
of a micelle core using a reciprocal relationship found 
between the ratio of hydroxy-ketone to ketone formed 
and the macroviscosities of solvents in homogeneous 
soh tion. 

AMONGST the techniques used for micellel structure in- 
vestigation photophysical tools have assumed some im- 
portance.2 They have been used to ascertain micelle 

Irradiation (>300 nm) of aqueous potassium 6-nitrito- 
dodecanoate (A) (0.002 M) in potassium dodecanoate (B) 
as host micelle (0.04 M: CMC ca. 0.024 ~ i )  (Scheme) gave, 
after acid treatment and esterification, methyl 6-hydroxy- 
9-0x0- (E), methyl 6-0x0- (F), and methyl 6-hydroxy- 
dodecanoate (G) in 5.4, 39, and 16% yields, respectively. 
When the free acid was irradiated in hexane the yields 
were 40, 4.8, and 12%. The impressive difference in the 
amount of Barton product, the hydroxyketone (E), cannot 
be attributed to the difference in polarity of the media, 

SCHEME. @-- = dodecanoate chain. This scheme is not intended to convey any mechanistic implications. 

microviscosity and other aspects of micelle structure by the micelle core and hexane, because alkyl nitrites have 
such methods as fluorescence depolarisation, fluorescence been irradiated in a variety of solvents, polar and non-polar, 
excimer emission, and fluorescence quenching. There has without dramatic ~ h a n g e . ~  Further, even should water 
been virtually iio application of photochemical methods3 as molecules penetrate the core of the micelle to the site of the 
a micelle structure probe. We report the successful use of reaction the expected intermediate alkoxyl radical (C) has 
the Barton reaction-alkyl nitrite photolysis4-for this been shown to undergo &hydrogen abstraction in an 
purpose. aqueous medium.6 The property of the media presumed 

p The critical micelle concentration (CMC) was essentially unchanged by the presence of the guest nitrite molecules. The nitrite 
There were statistically 2.5 nitrite molecules per micelle, but with a Poisson ester was stable in the dark under these conditions. 

distribution. 
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responsible for the different product distributions is the 
viscosity: it  has been shown separately that the nitric 
oxide concentration after the initial ca. 5% conversion is 
irrelevant .7 

FIGURE. Ratio of Barton product to ketone, (E)/(F), from 
6-nitritododecanoic acid photolysis in various solvents (vis- 
cosity a t  27 “C in parentheses, in cP) 1, n-hexane (0.29); 2, n- 
octane (0.48); 3, n-decane (0.81); 4, cycloheptane (1.25); 5, 
hexadecane (2.85) ; 6, mineral oil-n-hexane, (2 : 3, v/v) (5.79) : 
7, mineral oil (127). 

The formation of the ketone (F) has been shown to be 
mainly attributable to the disproportionation of the alkoxyl 
radical formed by nitrite photolysis, and hence its rate of 
formation is controlled by diffusion rates.7 The formation 
of the hydroxy-ketone (E) appears to depend on the vis- 
cosity for two reasons, since the nitric oxide must diffuse 
to the carbon-centred radical (D), $ and segmental movement 
of the chain, in the attainment of the desired conformation 
for formation of (D) from (C), must be accomplished. 
The ratio of the hydroxy-ketone (E) to the ketone (F) 
might thus show an inverse relationship to the viscosity.$ 
The ratios (E) /(F) for the photolysis of 6-nitritododecanoic 
acid in a series of hydrocarbons of increasing viscosity were 
determined, and the result plotted against the reciprocal of 
the viscosity. A remarkably good linear relationship was 
found (Figure). On this basis, the value for the hydrocarbon 
core of the micelle nucleus corresponds to a viscosity of 
ca. 19 CP (1  CP = kg m-l s-l). Although this is less 
than that reported using an excimer fluorescence tech- 
nique (150 C P ) ~  it is in the range (17-50 cP) reported for 
several other micellesg and close to the value found for the 
w-phenyldecanoate micelle (8-3 cPl0)T found by T I  (13C) 

relaxation methods. 
In  addition to the above observations there has been, 

as far as we are aware no previous report of such a dramatic 
change in a quasi-unimolecular process occurring over what 
is a ‘normal’ viscosity range (ca. 0.3-3-0 cP). 

A recent report using the molecular 
motion of dipyrenylpropane as a probe has given, for 
sodium dodecyl sulphate, results similar to the above.ll 

Added in pyoof. 
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