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The PMR, Raman,  and UV absorp t ion  s p e c t r a  of 2 -hydroxypyr id ine  and its vinyl  de r iva t i ve s  
we re  inves t iga ted .  The i r  e l e c t r o c h e m i c a l  reduct ion  was s tud ied ,  and a quan tum-chemica l  
ana lys i s  of them was p e r f o r m e d .  It was concluded that the s t r u c t u r e  of 2 -hydroxypyr id ine  
in p ro ton -donor  so lvents  is  m e s o m e r i c ,  and i ts  wave function, to a f i r s t  approx imat ion ,  is  
a l inea r  combinat ion  of the wave functions of the 2 -pyr idone  and zwi t te r ion  mode l s .  The 
cont r ibu t ion  of the wave functions of each of the models  depends subs tan t i a l ly  on the con-  
cen t ra t ion  of the solut ion and the nature  of the solvent .  An assumpt ion  was  made r e g a r d -  
ing the p r e s e n c e  of dynamic  conjugat ion between the vinyl group and the r ing  in vinyl d e -  
r iva t ives  of 2 -hydroxypyr id ine .  

Many y e a r s  of inves t iga t ion  of the t au t om e r i c  t r a n s f o r m a t i o n s  of 2 -hydroxypyr id ine  (2-HP) have 
made it p o s s i b l e  to obtain cons ide rab l e  in format ion  r e g a r d i n g  its s t r u c t u r e  and phys i cochemiea l  p r o p e r -  
t i e s  [1-4]. It has  been e s t ab l i shed  that  2-HP has the 2-pyr idone  s t r u c t u r e  in iner t  so lven ts .  The p r o b l e m  
of the p r o p e r t i e s  of this  compound in s t rong ly  ac id ic  and s t rong ly  a lkal ine  media  is more  or  less  c l e a r .  
The g r e a t e s t  d i f f icu l t ies  a r e  encountered  in a t t empts  to unambiguous ly  expla in  the r e s u l t s  obtained dur ing  
a s tudy of 2-HP in weak ly  ac id ic ,  weakly  a lka l ine ,  and neut ra l  aqueous and alcohol so lu t ions .  In recen t  
y e a r s ,  the hypothes is  of the ex i s t ence  of the molecule  in the fo rm of a zwi t te r ion  under  these  condit ions 
has often been used .  However ,  it  must  be taken into account that  the resonance  fo rmulas  of 2 -hyd roxy-  
py r id ine ,  2 -pyr idone ,  and the zwi t t e r ion ,  as wel l  as  the pos i t ion  of the hydrogen  a tom,  d i f fer  only with r e -  
spee t  to the d i s t r ibu t ion  of the 7r e l ec t rons  and the c h a r a c t e r  of the hybr id i za t ion  of the AO of n i t rogen.  
When this is taken into account ,  the m e s o m e r i c  fo rm may  prove  to be p r e f e r a b l e .  This should be f ae i l i -  
rated by the hydrogen  bonds that  develop in aqueous and alcohol solut ions;  the s t ab i l i t y  of these hydrogen 
bonds may i n c r e a s e  add i t iona l ly  as a r e su l t  of the fo rmat ion  of q u a s i a r o m a t i c  r ings  s i m i l a r  to the naph-  
thalene r ing.  

It is  e a s y  to see  that  the I - I I  and III-IV models  may prove  to be resonance  models  and may give s ev -  
e r a I  i n t e rmed ia t e  s t r u c t u r e s .  In this  e a s e ,  a number  of the observed  p r o p e r t i e s  wi l l  be found to be in 
a g r e e m e n t  with the hypothes i s  of a l a c t i m - l a e t a m  t a u t o m e r i s m .  

I II Ill IV 

In a p rev ious  p a p e r  [5], we repor ted  new r e s u l t s  r e g a r d i n g  the r e a c t i v i t y  of 2-HP and its s p e c t r a l  
c h a r a c t e r i s t i c s .  In the p r e s e n t  inves t iga t ion ,  we have continued our  phys i eoehemiea I  s tudy of this m o l e -  
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TABLE 1. Resu l t s  of the M e a s u r e m e n t  of the PMR Spec t r a  of 2- 
HP and Its Vinyl  D e r i v a t i v e s  

Compound 

~_# 
O 

-C !.~ 

O--C "~ 
It a 

SOlvent 
3-H 

Dioxane 6,42 7,18--7,43 
CHCI3 6,51 7,27--7,50 
CD3OD 6,51 7,33--7,66 
I t20--l* 6,67 
H20--2 6,55 7,36--7,75 
H20--3 6,53 7,36--7,76 

CCt4 6,35 7,27 

CCt4 6,70 7,43 , 

Chemica 

4-H 5-H 

6,11 
6,20 
6,35 
6,45 
6,45 
6,49 

6,08 

6,70 

shift, 6, ppm 

6-H I HA 

7,18--7,43 
7,27--7,50 
7,33--7,66 

7,36--7,75 
7,36--7,76 

7,62 

8,03 

H B H x 

5,32 4,89 7,39 

4,78 4,38 7,67 

*The n u m b e r s  1, 2, and 3 c o r r e s p o n d  to d i f f e r en t  2 -HP  c o n c e n -  
t r a t i o n s  (1 > 2 > 3). The range  of change  was  f r o m  ~ 10 to 0.2 
mole  %. 

TABLE 2. Resu l t s  of the C a l c u l a t i on  of the F i r s t  E l e c t r o n i c  
T r a n s i t i o n s  in  the Inves t iga ted  Molecu les  

Compound 
(R = H, A1k) 

N ~ 

o 

---R 

:--CH=CH2 

~ N L C H  =CH 2 

Parameters of tl~ electron transitions (k is 
the wavelength, nm; f is the oscillator strength) 

(f,) 

266 (0,09) 

280 (0,32) 

268 (0,12) 

291 (0,33) 

(f..,) 

21,8 (0,25) 

234 (0,12) 

226 (0,42) 

240 (0,09) 

(,~) (h) 

182 (0,89) 

19l (0,59) 

192 (0,059) 

212 (0,26) 

180 (0,91) 

183 (O, lO) 

186 (0,32) 

207 (0,07) 

cu le .  A q u a n t u m - m e c h a n i c a l  c a l c u l a t i o n  of 2 - H P  mode l s  was  p e r f o r m e d ,  the PMR s p e c t r a  w e r e  m e a s u r e d  
in  g r e a t e r  de ta i l ,  and the p o l a r o g r a p h i c  r e d u c t i o n  was  s tudied .  The l a t t e r  was  c a r r i e d  out with a b a c k -  
ground of 0.1 M (C4Hg)4NBr in 20% aqueous  a lcohol  at v a r i o u s  t e m p e r a t u r e s  and he ights  of the m e r c u r y  
c o l u m n  and a l so  on  a background  of a s i m i l a r  0.05 M so lu t ion  of (C4Hg)4NOH. The p o l a r o g r a m  c o r r e -  

sponds  to Eq. (1), in  which the r e c i p r o c a l  s lope is 88 mV (El/2 = - 2.191 V). 

R T  i 
E = E l / 2 - - - l n -  - . (1) 

a n F  tie m- t 

The e leva ted  r e c i p r o c a l  s lope is ev idence  for  the i r r e v e r s i b l e  n a t u r e  of the r educ t i on .  The a v e r a g e  t e m -  

p e r a t u r e  coef f i e ien t  (3.44% p e r  degree)  only  s l i gh t l y  i n c r e a s e s  the t h e o r e t i c a l  va lue  for  the d i f fus ion  c u r -  
r e n t  (2% p e r  deg ree ) .  The dependence  of the l i m i t i n g  c u r r e n t  on the height  of the m e r c u r y  c o l u m n  s a t i s f i e s  
the equa t ion  

ili m = k]/HHg'. (2) 

Thus ,  the s cheme  for the r educ t i on  of 2 - H P  can  be r e p r e s e n t e d  as  

'0 ~ N "  \ O H  �9 
H H 
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Fig. I.  PMR Spectra of 2-HP in CHCI 3 (a), CD3OD (b), H20-I (c), 
and H20-3 (d). 

Fig~ 2. UV spectra of 2-HP in alcohol (I), dioxane (2), water at 
pH 7 (3), and benzene (4). 

The limiting reduction current decreases somewhat (El/2 = - 2.240 V) on a 0.05 M (C4Hg)4NOH back- 
ground. The polarogram corresponds to Eq. (1), in which the reciprocal slope, as before, is elevated, 
which is also evidence for the irreversible character of the reduction, under these conditions, the average 
temperature coefficient is already ~6.5% per degree, which indicates the kinetic limitations of the electro- 
reduction~ Equation (2) is not observed in this case. On the basis of the above, it can be concluded that an 
equilibrium state exists between the polarographically active and inactive forms of the depolarizer during 
the reduction of 2-HP on a (C4Hg)4NOH background~ The polarographically active form is probably the same 
as during the reduction on the (C4Hg)4NBr background, while the nonactive form is the 2-HP anion, as pro- 
posed on the basis of a study of the UV spectra [5]~ 

Proton magnetic resonance spectroscopy was used to investigate 2-HP in various solvents. In view 
of the fact that the 2-hydroxypyridine and 2-pyridone structures have different ring ~-electron systems, 
the chemical shifts of their protons should differ. In addition, 2-pyridone has a carbonyl group, the mag- 
netic anisotropy of which should affect the position of the signals. 

Resonance between structures I-IV or tautomerism between the corresponding compounds should 
lead to PMR spectra with an averaged character. 

The use of formula (3) may give approximate information regarding the shift of the A ~ B tauto- 
meric equilibrium (A and B are the compounds that have pyridone and pyridine rings, respectively) or re- 
garding the character of the mesomeric structure. 

6A--'6obs 
XB-- 8A-- 6I~ (3) 

In f o r m u l a  (3), xB is the mole  f r ac t i on  of mode l  B or  its c o n t r i b u t i o n  to the m e s o m e r i e  s t r u c t u r e ,  and 6 
a r e  the c h e m i c a l  sh i f t s .  

It is  a p p a r e n t  that  s t r u c t u r e s  I - IV should be t aken  into account  in the d i s c u s s i o n ,  but  to somewhat  
s i m p l i f y  the p r o b l e m ,  we wi l l  examine  the shift  f r o m  the pyr idone  to the p y r i d i n e  r i ng .  The r e s u l t s  of a 
m e a s u r e m e n t  of the PMR s p e c t r a  of 2 -HP  in d ioxane ,  c h l o r o f o r m ,  deu te ra t ed  me t ha no l ,  and w a t e r  a r e  p r e -  
sented  in Tab l e  1. The s p e c t r a  w e r e  r e c o r d e d  with a JNM-4H-100  s p e c t r o m e t e r  at r o o m  t e m p e r a t u r e .  
H e x a m e t h y l d i s i l o x a n e  was  used  as the i n t e r n a l  s t a n d a r d .  The c h e m i c a l  shif ts  a r e  p r e s e n t e d  on the 6 s ca l e .  
The s igna l  of the 5-H p ro ton  a p p e a r s  as a t r i p l e t  caused  by s p i n - s p i n  coupl ing  with 4-H and 6-H with the 
s a m e  cons t an t  J = 6 Hz.  The 3-H s igna l  is  a doublet  caused  by s p i n - s p i n  coupl ing  with 4-H (J = 10 Hz).  
The 4-H and 6-H s igna l s  give a w e a k - f i e l d  m u l t i p l e t .  
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Fig. 3. UV spec t ra  of 2-vinyloxy-  
pyridine (1), 2-ethoxypyridine (2), 
and 1-vinyl-2-pyr idone (3) in cy-  
c lohexane. 

A charac te r i s t i c  feature in the spec t rum of 2-HP is a shift in 
the ring proton signals to weak field on pass ing f rom dio• solu-  
tions to chloroform,  deuterated methanol, and water  solutions. 
Chloroform shifts all of the lines by 0.09 ppm. When chloroform is 
replaced by CD3OD, the 5-H signal is shifted by another 0.15 ppm, 
and the 3-H signal does not change position. In water ,  the position 
of the signal depends on the concentrat ion.  As the concentrat ion de-  
c r ea se s ,  the 3-H signal goes to s trong field, and the 5-H signal goes 
to weak field, and they thereby approach one another.  As a result ,  a 
multiplet is observed instead of the distinctly separated triplet  and 
doublet (Fig. 1). The 4-H and 6-H signals are also shifted differently; 
the spectral  region occupied by them increases  by 0.15 ppm. 

For  compar ison,  we present  the chemical  shifts in 1-methyl -  
2-pyridone,  in which the 3-H, 4-H, 5-H, and 6-H signals are found 
at 6.57, 7.26, 6.15, and 7.31 ppm, respect ively.  The 3-H and 5-H 
positions in the spec t rum of pyridine coincide, while the 4-H and 
6-H positions differ by L.14 ppm (7.36 and 8.50 ppm). 

Considering these data, it can be concluded that the s t ruc ture  of 2-HP in dioxane and ch loroform is 
e i ther  close to pyridine,  or that this molecule exists for most of the time as 2-pyridone.  

Using formula (3), the data for 1-methyl -2-pyr idone  and pyridines,  and roughly taking into account 
the effect of the methyl and hydroxyl groups,  we found that the contribution of the resonance s t ruc tures  
with a pyridine ring to the wave function of the 2-HP molecule in dioxane and ch loroform does not exceed 
3%. In CD3OD, the contribution of this s t ructure  increases  to ~20~. In water ,  its contribution is variable 
and depends on the concentrat ion.  At low concentrat ions ,  the ring s t ructure  should be c loser  to the pyr i -  
dine ring. 

The same figures might have been presented by proceeding from the hypothesis of tautomerismo In 
this case ,  however ,  we are obliged to adopt the point of view that the equilibrium is markedly shifted to 
favor 2-hydroxypyridine in aqueous solutions. The information available in the l i terature [1-4] and the re -  
suits of a study of the UV spect ra  [5, 6] and e lect roreduct ion ra the r  definitely reject  the lat ter  point of 
view and make it possible to give preference  for the asse r t ion  of the existence of 2-H1 o in a single meso-  
mer ic  form. If this is so, our  experimental  results  make it possible to draw the important  conclusion 
that the chemical  formula of 2-HP or, in other words ,  the relationship between the resonance s t ruc tures  
that descr ibe  the state of the molecule depends markedly on the nature of the solvent and the concentration 
of the dissolved 2-HP.  

Since the UV spec t rum of 2-HP in aqueous and alcohol solutions differs sharply f rom the spec t rum 
of 2-methoxypyridine and is close to the spec t rum of 1-methylpyridone,  it can apparently be assumed that 
we are dealing with a mesomer ic  s t ruc ture  (V) with separated charges  and appreciable a romat ic  cha r ac -  
t e r  of the ring which in a cer ta in  sense,  is a zwitterion.  

~ o ~ .  
6~ 

v 

Calculation with the Pople 7r approximation of the zwitterion model with the bond lengths and semi-  
empir ica l  pa r ame te r s  of 2-pyridone,  but with an increased ionization potential of the carbonyl oxygen and 
a decreased ionization potential of the pyr ro le  nitrogen, led to the distribution of the 7r-electron charges 
depicted by d iagram VI. (See scheme on the following page.) The molecular  d iagram (VII) of a zwitterion 
model with the fundamental pa ramete r s  of 2-hydroxypyridine,  except for the increased ionization potential 
of the pyridtne nitrogen and the decreased ionization potential of the "es ter"  oxygen, was calculated s i -  
multaneously.  

The results  of the calculation of the distribution of the 7r charges  in models of the 2-pyridone and 2- 
hydroxypyridine molecules ,  respect ively ,  are  presented in d iagrams VIII and IX. It may be noted that the 
signs of the 7r charges  of the carbon atoms in both molecules coincide.  The charges  in the 3 and 5 positions 
change places  on pass ing f rom the pyridine (IX) to the pyridone (VIII) ring, and are  more equalized in the 
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pyr id ine  r ing .  On the o ther  hand,  the "Jr cha rges  in the 4 and 6 pos i t ions  a r e  c l o s e r  in magnitude to those 
of the pyr idone r ing.  In t e re s t ing  p e c u l i a r i t i e s  can be noted on examining  the zwi t t e r ion  mode l s .  In the 
case  of VI, desp i te  the a l t e rna t ing  va lues  of the r e sonance  i n t eg ra l s  of the r ing  C - C  bonds,  we obtained a 
s t r u c t u r e  with m o r e  o r  less  equal ized bond o r d e r s .  The cha rges  in the 3 and 5 pos i t ions  of the r ing a r e  
pos i t ive .  (The s m a l l  shift  in the s igna ls  to weak field in the FMR s p e c t r a  should co r respond  to this.) In 
the case  of VII, on the o the r  hand,  the use  of the same  C - C  resonance  in t eg ra l s  led to an app rec i ab l e  a l t e r -  
nat ion of the bond o r d e r s .  The cha rges  in the 3 and 5 pos i t ions  a r e  negat ive .  On the whole,  the r e su l t s  
a r e  addi t ional  p roo f  in favor  of the idea that  the s ta te  of the 2-HF molecule  in aqueous and alcohol solut ions 
is  re f lec ted  to a c e r t a i n  degree  by resonance  s t r u c t u r e  IV (d i ag ram VII). The 2-pyr idone  molecu le ,  w h i c h  
accord ing  to the ca lcu la t ion ,  has a cons ide rab l e  plus charge  on n i t rogen ,  a minus charge  on the oxygen, 
and N - C 2  , N-CG, C2-C3,  and C t - C  5 bond o r d e r s  ave rag ing  ~0 .3 ,  has  s e v e r a l  zwi t te r ion  c h a r a c t e r i s t i c s .  

We a l so  studied the vinyl  d e r i v a t i v e s  of 2 -hydroxypyr id ine  and 2 -pyr idone .  In mo lecu l a r  d i a g r a m s  
X and XI it is seen  that  the vinyl group in the e the r  is somewhat  more  po la r .  The d i s t r ibu t ion  of the 
cha rges  in the r ing  changes only s l igh t ly  with r e s p e c t  to the s t a r t i ng  molecu le s .  

The ca lcu la t ion  of the e l ec t ron i c  s p e c t r a  of the inves t iga ted  compounds and c o m p a r i s o n  of them with 
the data  on UV abso rp t ion  (Table 2 and F igs .  2 and 3) s eems  of i n t e r e s t .  

All  of the compounds have two abso rp t ion  bands .  In addi t ion,  a smal l  inf lect ion on the descending  
por t ion  of the sho r t -wave  band (~ 255 nm) can be i so la ted  in the UV s p e c t r u m  of l - v i n y l - 2 - p y r i d o n e  (in a l -  
cohol).  In cyc lohexane ,  the sho r t -wave  band of this  compound d i sp l ays  a f iner  s t r u c t u r e  (at 225 and 235 nm). 
The s p e c t r u m  of 2 -e thoxypyr id ine  a lmos t  co inc ides  with the absorp t ion  of 2 -v iny loxypyr id ine  with r e s p e c t  
to the pos i t ion  of the bands .  At the s ame  t ime ,  as  a r e s u l t  of a c om pa r i s on  of 1 - v i n y l - 2 - p y r i d o n e  with data  
[6] for 1 - m e t h y l - 2 - p y r i d 0 n e  and with the s p e c t r u m  of 2-HP in benzene ,  i t  can be seen  that i ts long-wave 
band has  a ba thochromic  shif t ,  while the sho r t -wave  band is shifted to h igher  f r equenc ies .  

The e l ec t ron i c  s p e c t r u m  was  ca lcu la ted  with a l lowance for  a l l  of the s ingly  exci ted conf igura t ions .  
As can be seen ,  the r e su l t s  of this  ca lcu la t ion  b a s i c a l l y  c o r r e c t l y  r e f l ec t  the data  f rom the s p e c t r a l  i nves -  
t iga t ion .  In the ca lcula ted  s p e c t r u m  of 2 -pyr idone ,  one 's  a t tent ion is drawn to the o s c i l l a t o r  forces  of the 
e l e c t ron i c  t r a n s i t i o n s .  The sho r t -wave  t r a n s i t i o n  p roves  to be l ess  in tense .  At the same t ime ,  in the c a l -  
culated s p e c t r u m  of  1 -v iny lpyr idone ,  this  t r a n s i t i o n  undergoes  a long-wave shif t ,  which reduces  i ts  in tens i ty  
even m o r e .  As noted,  the opposi te  is  observed  e x p e r i m e n t a l l y .  We as sume  that this  t r a n s i t i on  may  be 
compared  with the inf lect ion obse rved  Oil the abso rp t ion  curve  of 1 -v iny lpyr idone  at 255 nm (alcohol) or  at 
235 (cyelohexane).  In th is  c a s e ,  it  should be assumed  that  the s ho r t - w a ve  band of 2-pyr idone  c o r r e s p o n d s  
to two or  more  e l ec t ron i c  t r a n s i t i o n s .  

To e s t i m a t e  the i n t e r ac t ion  of the r ings  with the vinyl group,  we measu red  the in t eg ra l  in tens i t i es  of 
the s t r e t ch ing  v ib ra t ions  of the vinyl  group double bond in the Raman s p e c t r u m  (J~c = C )" In [7], it  was 
demons t r a t ed  that the phenyl  r ad i ca l  may  in te rac t  with the vinyl  group i n vinyl  a r y l  e t h e r s ,  thus changing 
the J~C = C Value. However ,  a subs tan t i a l  i nc rea se  in in tens i ty  was obse rved  with r e s p e c t  to the vinylpheI{yl 
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e ther  (80 uni ts /mole)* only in the vinyl ethers  of p-phenylphenol (245 units /mole)  and p-nitrophenol  (200 
uni t s /mole) .  The measured J~C = C value for 2-vinyloxypyridine was 315 un i t s /mole ,  which is h igher  by a 
factor  of four than for vinyl phenyl ether .  This resul t  confirms the presence of dynamic cdnjugation be-  
tween the ring and double bond v-e lec t ron  sys tems through the ether  oxygen atom. 

The intensity of J~ = C in 1-vinyl-2-pyr idone also has a high value (405 units/mole)  close to the 
value observed in s tyrene ,  which also is evidence for s t rong dynamic interaction of the vinyl group and the 
pyridone ring. 

The PMR spect ra  of the vinyl compounds studied are  presented in Table 1. The signals of the H A 
and HB protons are  found at s t rongest  field. The HX signal is shifted to weaker  field. The multiplicity of 
the signals of these protons is due to their  own s p i n - s p i n  coupling, as a resul t  of which each of them ap-  
pears  as a quar te t .  The 6 A -- 6 B and 6 X -  0.5 (5 A + 5 B) differences are 0:40 and 2.09 ppm for 2-vinyl-  
oxypyridine and 0.43 and 2.28 ppm for 1-vinyl-2-pyr idone and are  charac te r i s t ic  for the - O -  CH ---- CH 2 

and ) N - - C H = C H 2 ,  groups,  especial ly for vinyl e thers  of substituted phenols. This provides a cer ta in  ba-  
% 

sis for assuming that the electronic interactions in the ground state of these molecules have features in 
common that are  p r imar i ly  determined by the p, v-conjugation scheme.  

To obtain a compar iso  n with 2-HP,  we studied the po la r .g raph ic  reduction of 1-vinyl-2-pyr idone.  
On a 0.1 M (C4Hs)4NBr background, 1-vinyl-2-pyr idone gave one wave that corresponds  to the consumPtion 
of one e lectron by each m o l e c u l e  ( E l / 2  = - 1.862 V). A study of the "morphology" of the p o l a r . g r a m  demon- 
s t ra tes  that the curve cor responds  to the equation 

R T  i ~h 
E =E0 - ~-ln[ur~_i,  (4) 

~vhere E = 1.88 V, while the rec iproca l  slope is 85 mV, which indicates i r revers ib i l i ty  of the reduction 
with subsequent rapid dimerizat ion:  

e, H" ~ N  j}~..O H 
j i 
CH=CH 2 ~;H-,CH 2 

[Dimer]. 

When the tempera ture  changes by 1 ~ the height of the wave changes symbatical ly  by 1.96%, which in- 
dicates the pure ly  diffuse cha rac t e r  of the reduction without any kinetic l imitations.  An increase  in the 
dropping period leads to a decrease  in the rec iproca l  slope of the p o l a r . g r a m ,  increasing the revers ibi l i ty  
of the reduction, which is in agreement  with the conclusions in [8]. 

On a 0.05 M (C4Hg)4NOH background, 1-vinyl-2-pyr idone gives two reduction waves with El/2 = 
-- 1.847 and - 2.155 V. Each of them cor responds  to the absorption of one e lect ron.  The f irs t  wave c o r r e -  
sponds to Eq. (1), in which the average slope is 67 mV, which is close to the theore t ica l  value for r e v e r s i -  
ble reduction p rocesses  (60 mV). The tempera tu re  coefficient of 2.19% per degree is evidence for the dif- 
fusion cha rac te r  of the reduction.  Thus the scheme for the reduction of 1-vinylpyridone on a 0.05 M 
(C4Hg)r background can be represented in the form:  

CH_C~,~2 CH=CH 2 CH CH~ " 

1 .  

2. 
3. 
4. 
5. 

6o  

7. 
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*The J~313 value for 1 M CC14 was 100 un i t s /mole .  
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