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Letters I 
The microstructure of polychloroprene determined by 13C-nuclear 
magnetic resonance 

The properties of polydienes are de- (Varian CFT20 spectrometer) for a pulse width and acquisition time and 
pendent upon the configurations of sample of polychloroprene prepared therefore the areas can be expected to 
the diene units within the chains, the by bulk thermal polymerization under give reliable quantitative results. 
distribution of these units along the nitrogen at 25 °C. The spectrum is the The pattern of methylene resonances 
chain and upon the relative orienta- result of 30K pulses on a 10% w/v solu- is very like that observed for free radi- 
tions of the units, i.e. whether they tion of the polymer in CDC13 with an cally prepared polyisoprenes i]'12 show- 
are in head-head, head-tail or tail- acquisition time of 0.5 sec and a pulse ing the presence of both cis- and trans- 
tail arrangements. 13C nuclear meg- width of 12 ~tsec (corresponding to a 1,4- units and a mixture of head-head, 
netic resonance (13C n.m.r.) spectro- nuclear tip angle of ~51°). There was head-tail and tail-tail linkages. (The 
scopy can be used not only to distin- no additional delay between pulses, absence of any characteristic olefinic 
guish between polybutadienes and 4096 data points were used in the methylene carbon resonances in the 
polyisoprenes with regular microstruc- accumulation of the spectrum over a full spectrum indicates that this poly- 
tures ] but also to determine the rela- spectral width of 4000 Hz, and the mer contains no 1,2- or 3,4- units). By 
tive amounts and the distributions of usual 'white noise' proton decoupling analogy with polyisoprene spectra, the 
diene units with different configure- procedure was employed. The relative following assignments may be made 
tions within polymers of irregular areas of the peaks in the spectrum for the methylene resonances: 
microstructure 2-12. It has been shown were not affected by small changes in 
also that for polyisoprenes, 13C n.m.r. 
can be used to identify and measure 
the relative amounts of head-head, A 
head-taft and tail-taft linkages involv- F 
ing 1,4- units H'~2. 

For polychloroprenes, proton mag- 
netic resonance spectroscopy can be 
used to detect head-head and tail-taft 
linkages between 1,4- units la and also, 
if high field strengths are employed, 
to determine the relative amounts of 
cis-1,4- and trans° 1,4- enchainment 14. 13 E 
As yet, there have been no publica- I ~ ~ j A  ~ 
tions describing the use of 13C n.m.r. 
to determine the microstructure of 
polychloroprenes, although the tech- 
nique has been used to give some limi- 
ted information regarding the micro- 

I I 

structure of some chloroprene-methyl 40  35 3'0 2'5 
methacrylate copolymers zs. ti (ppm) 

The Figure shows the methylene Figure 1 Methylene carbon resonances in polychloroprene (Peak assignments are given in 
carbon resonances obtained at 20 MHz the text) 
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1,4-1,4 (head tail) linkages Methylene Chemical shift gift of chloroprene monomer. 

(cis or trons) carbon (ppm relative to TMS) J.R. Ebdon 
--CH~-CCI=C H-C_H2--CH 2 H 

F A " ~ . =  J {.. C A 38.4 B 37.7 Department of Chemistry, 
J ~ C 32.7 The University, 

Ct CH 2-  D 32.0 Lancaster LA 1 4YA, UK 
E 27.7 (Received 29 October 1978) 
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Analysis of multicomponent electric birefringence transients: 
data for proteoglycan solutions 

In recent years a number of electro- free decay of the birefringence as the solutions of the complex biopolymer 
optical methods have been developed molecules revert to a random array, proteoglycan, which is a constituent 
and harnessed for the characterization Analysis of this decay rate leads to of cartilage connective tissue. The pro- 
of biopolymers in aqueous solution, molecular relaxation times (r) and teoglycan molecule consists of an ex- 
Electrically-induced birefringence hence to information on the molecular tended protein backbone to which 
studies are the most common 1'2. In geometry 13. flexible chondroitin sulphate and kera- 
these, one applies a d.c. pulsed electric Non-regular transients have been tan sulphate polysaccharide chains are 
field and investigates the induced mole- encountered, especially when studying attached radially in a 'bottle-brush' 
cular orientation and relaxation by re- conducting media. Such irregularities structure 13. Electric birefringence 
cording the transient changes in the have often been rejected as anomalous, measurements were made using a con- 
birefringence of the bulk solution. Occasionally, proposals have been ventional apparatus ~ working in the 
Regular transient responses, of which made for their origins in terms of corn- linear detection mode ~4. Pulsed rec- 
Figure la is a typical example, are plex molecular behaviour 4-7 or of the tangular electric fields of up to 6 kV/ 
usually reported. The birefringence is influence of more than a single relaxa- cm amplitude and of 6 msec duration 
established as the solute molecules be- tion process ~-12 in the system under were applied to solutions of pig laryn- 
come aligned until a steady-state situa- study, geal proteoglycan Is in deionized water 
tion is attained. Termination of the Recently, we have been engaged in (at a pH of about 5.5) and 0.71 mg/ml 
field is then accompanied by a field- electric birefringence studies on aqueous concentration. Figure 1 records a 
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