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G. Natta and oo-workers (1) have shown that by enionio 

co-ordinated polymerieation proaesses it is possible to obtain 

crystallieable linear high polymers of P-vinylpyridino. In 

the case of 4-vinylpyridine the same process give8 amorphou6 

polymers which cannot be crystallized. 

Wocently more work has beon carried out with the pur- 

pose of studying whether one could obtain a cryatrllina polymer 

of 4-vinylpyridine by lowering Its molecular weight. 

It has been found that among the thormal degradation 

products of poly-4-vinylpyridines , obtained by both radioalic 

and anionic polymerixation, a cryetalline substanoo wao alwaye 

present (2). 

The chemical analysis revoalod that euoh a submturoe con- 

sisted of a 4-vinylpyridine trimer. Booauee the infrared spectrum 

had not shown the existence of terminal groups, a cyolia atruo- 

ture vas postulated for that substanoe. 

Therefore we thought it was interesting to study by nu- 

alear magnetic resonance method the structure and in particular 

the conformation of that crystalline eubetance. The NWR spectrum 

was run on the compound in a saturated eolution at room tempera- 

ture in CDC13, using totrsmethyleilane (TMS) as infernal referenoe. 

Ye have used a Varian BR 100 speotrometor, working at 

the fixed frequency of 100 Ho/set. 

Five multiplots have been observed (fig.1) with ohomio- 

al shift (with respoot to TMS) of 8.55; 7.201 3.001 2.251 1.80 ppm. 

and relative intensities 2 2 1 1 1 respectively. The choaical 

shift. have been measured at the center of the band.. 

The bands at 8.55 and 7.2 ppm. have been aeeigned to the 

"a" and vb" protons of the pyridine group (fig.2)(3)1 the former 

1001 
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baud As bmwi vita reapeat to the laWor beoausa of tho oouplSnc 

rifh nitrow (4). Thus the 8.35 pm. pemk ia rttributod to the 
praolm in (Ia*. T%e prFr of beds show a smotrrutlof the +$ 

t7m (4). 
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FIG.2 

The band at 3 ppm appears as a main symmetric triplet 

with splitti;g of 12.5 cps. Bach of the components is itself 

a triplet. On the basis of the value of the chemical shift, 

it was attributed to the protons placed on the C atom, to 

which the pyridine ring is attached. 

The other two bands at 2.25 and 1.8 ppm have therefore 

been attributed to the hydrogen atoms of the CIIS groups, which 

occur with distinct peaks because of their equatorial and axial 

positions. 

The first of these two bands appears as a broad doublet, 

the second as a quartet having sharp components. This is due to 

the strong coupling between gem-hydrogens: .I 
gem = 12.5 cps. 

Moreover it is found that the first band has broad components 

and the second one has sharp components. On the basis of this 

finding and by observing the value of the chemical shift (5, 6), 

we assign the first of these bands to equatorial hydrogen atoms 

snd the second one to the axial CIl2. 
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FxIally, one ciln nlso say that the tertiary hydrogen atoms 

of the cyclohexane ring clre in axial position, because they are 

strongly coupled to the adjacent axial hydrogen atoms (6). In 

this way we can explain the main triplet nt 3 ppm, and also the 

quartet a-; 1,8 ppm, being Jax_ax= 12.; cps. Ploreover the minor 

triplets occurring in the band at 3 p:m anti in the band at 2.25 ppm 

due Ilax, I!ec the interactions with J can be 
xx, eq 

= 2 cps 

explained with this assignment. 

Therefore we propose that the most probable structure 

of sym-tri(4-pyridyl)cycl.ohex~~ne is that described in fig.2, 

where the pyridine groups are 1, 3,; equatorial positions. 

This structure corresponds to the cis isomer. - 
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