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The title monomer was polymerized via free radical initiation. The 
polymerization proved very rapid, yielding quantitative conversion 
in ~ 5-I 0 rain. Most of the polymer prov~3to be insoluble in any 
solvent tried, but good quality H-NMR and C-NMR spectra could 
be obtained from the soluble fraction. The soluble fraction of the 
polymer proved to have an atactic stereochemistry. 

Introduction 
All of our previous work on the stereochemistry of vinyl heterocycle 
polymers has been with monomers that had the vinyl group attached 
to a ring carbon atom (I-4 and references therein). To date, all 
of the monomers we have studied yield atactic polymers when the 
polymerization is initiated via free radical means. Investigation 
of the stereoch~aistry of poly(vinyl heterocycles) where the vinyl 
group is attached to an atom other than carbon seemed a logical 
extension of our work. We chose to examine N-vinyl imidazoles because 
the monomers are readily available, polymerization is facile and 
previous work has been done on unsubstituted poly (N-vinyl imidazole). 
In fact, previous work on poly(N-vinyl imidazole) initiated by free 
radical means has shown that while polymerization media and tempera- 
ture have a slight effect on stereoch~nistry, the poly(N-vinyl 
imidazole(s) ) produced were atactic (5,6). We thought it would be 
of interest, given our experience with other ring substituted vinyl 
heterocycles; including methyl substituted species (7,~), to investi- 
gate the effect a ring methyl group would have on the H-NMR and 
-~C-NMR spectra and/or tacticity of the resultant polymer. 

Experimental 
All solvents used in this study were reagent grade and were used 
as received. The AIBN and 2-methyl-N-vinyl imidazole (2MNVI) were 
purchased from Aldrich. The AIBN was purified by recrystallization 
from CH3OH and the 2MNVI was purified by distillation from Call 2 . 
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The nmr spectra were obtained with a Varian Gemini 300 FT NMR. Peak 
areas were measured by electronic integration and by cutting and 
weighing tracings of the individual peaks. The polymer was dissolved 
in d~-DMSO (8% w/v) and TMS was added as an internal standard. 
MoleCular weight measurements were performed with a Waters 150 ALC/GPC 

equipped with 106, 105, 104, 103, 500 and 100 A microstyragel columns. 
Numerical values for the molecular weights were obtained by comparison 
to a polystyrene calibration curve. 

Polymer Synthesis 
The polymer was synthesized by charging I .0g of 2MNVI into a clean, 
dry screw cap vial followed by 0.6 wt % of AIBN. The monomer solution 
was sparged with dry N^ and the vial was sealed with a teflon lined 
screw cap. The vial w~Zs placed in a water bath thermostated at 75~ 
After I 0 rain. the entire monomer sample had solidified and the vial 
was r~noved from the bath. The vial was allowed to cool to room 
temperature and CHCI 3 was added to dissolve the polymer. However, 
the polymer proved insoluble in CHCl 3 . Dimethyl sulfoxide was added 
and 40 wt % of the polymer dissolved. The soluble polymer was 
purified by precipitation and reprecipitation into 2-butanone (MEK) 
from DMSO solution. The polymer was a white powder. Conversion 
after reprecipitation was 26.6%. This is conversion to soluble 
product only, the overall conversion of monc~er to polymer (soluble 
and insoluble) is "~90%. M n = 2400, M w = 3700, Mw/M n = 1.33. 

Results and Discussion 
Figure I shows the 300 MHz IH-NMR spectrum of poly-2MNVI as well 
as a linear expansion of the ring proton resonances (Figures IA and 
B). The signals are assigned as shown in the Figure (9). The peaks 
labeled A-D (assigned to H5) occur in a I :I :3:3, A:B:C:D ratio. 
The sum of these relative ~ntensities = 8. Can these resonances 
be assigned to pentads? The fractional intensities of the peaks 
which are 0.12 _+ .02, 0.13 -+ .02, 0.35 -+ .05 and 0.36 -+ .05 (A,B,C,D 
respectively) indicate that it would be logical to multiply the 
relative intensities by 2 (since the fractional intensity of a pentad 
doublet for an atactic polymer would be expected to be 0 .I 25 ). If 
this is done the relative intensity ratio becanes 2:2:6:6, A:B:C:D 
which totals 16. Because there are 16 pentads of equal concentration 
in an atactic polymer, it is logical to assign this pattern as due 
to a pentad sensitivity and suggest that poly 2-MNVI is an atactic 
polymer. A P value calculated from the fractional intensity of 
peak A is 0m49 -+ .07. 

The signals labeled E-I are assigned to the H~ proton. The 
relative intensity ratio of these peaks is I :2:4:2.1, E:F:G:H:I. 
The sum of these relative intensities is I 0. The fractional intensity 
ratios and the sum of the relative intensities indicate that sensi- 
tivity to higher order stereosequences is being displayed, probably 
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a pe~tad sensitivity which is being influenced byheptads. At present 

~ e resolution is insufficient for any reasonable assignments to 
made. The aliphatic resonance pattern proved to be a result of 

overlap of signals from themethylene, methineandmethyl protons 
and yielded no meaningful information in terms of polymer stereochem- 
• 
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Figure I 

300 MHz IH-NMR spectrum of poly-~. A) Full scale 
spectrum; B) Expansion of ring proton resonances 
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13C_NM R 
Figure 2 shows the 75.5 MHz 13C-NMR of poly-2MNVI as well as linear 
expansions of the C 2 ring carbon and the -CH~ carbon resonances 
(Figures 2B and 2C respectively). The peaks~are assigned as shown 
in 2A (10). 
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Figure 2 

75.5 MHz 13C-NMR spectrum of poly-22E~rl. A)Full spectrum 
B) Expansion of the C? carbon resonance; C) Expansion of 

the met3%yl carbon resonance 

The signals labeled A-F for the C? ring carbon resonance occur in 
a relative intensity ratio of I :374:3:4:1, A:B:C:D:E:F. The sum 
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of the relative intensity ratios is 16. As previously stated, since 
there are 16 pentads of equal concentration in an atactic polymer, 
this pattern is most logically assigned to pentads. Again the high 
degree of overlap makes any reasonably detailed assignment unfeasible 
at this time, calculation of a P value from the fractional intensity 
of F (0.073 _+ .008) yields P_ = ~.52 + .06 which is in good agreement 
with the value calculated frI~m the "H-h~4R. 

The -C~. resonance is somewhat better resolved than the C~ 
resonance. ~he relative intensity ratio of peaks A-E is 3:5:5.42:1, 
A:B:C:D:E. Again this su~s to 16, strongly indicating a pentad 
sensitivity. A P value calculated from the fractional intensity 
of E (0.064 + .00~) is 0.50 -+ .05. A tentative assist of this 
resonance in terms of pentads is given in Table I. 

TABLE I 

Pentad Resonance Assignment for the -CH 3 
Carbon Resonance 

Peak Chemical Shift (ppm) Proposed Pentad Assignment 

A 14.30 nmuvm + L,ut.t.~. ~',s 

B 13.40 nm-m-m + mrraa, rmrr + ~-i[uc 
fLIAIILLIIL'L 

C 12.89 rmrm + tartar, r~ll, + mrrr 
L~s 

D 12.32 ~ + nmrr 

E 11.90 mrrm 

The peaks are assigned as containing the pentads listed no specific 
ordering is possible in the absence of a stereoregular polymer, 
but the assignments are believed to be reasonable (6,11 ). 

Conclusions 
The 2MNVI proved a very reactive monomer with only the lower molecular 
weight species produced in the polymerization being soluble in common 
laboratory solvents. The soluble polymer proved to have an atactic 
stereoch~nistry when all the spectroscopic evidence was considered. 
This suggests that having the vinyl moiety bonded to nitrogen instead 
of carbon does not influence the stereochemistry of the polymer when 
it is synthesized by free radical initiation. The spectra themselves 
proved to have more protons and carbons displaying discernible 



460 

stereochemical sensitivity than is typical for the spectra of poly 
(vinyl heterocycles) with the vinyl group bound directly to carbon. 
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