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The high energy difference (1) between chair and boat forms
prevents the coniribution from non-chair conformatioms in possi-
ble chair-boat equilibria of cyclohexane derivatives from be-
coming appreciable. Only few authenic cases are known (2) in
which the combinations of steric and/or other interactions foroe
the six-membered ring to adopt conformations other than that of
a chair, If we accept the general assumption (3) that the prin-
ciples of conformational analysis as applied to cyclohexane
derivatives can be carried over to six-membered rings containing
nitrogen and/or oxygen, we would anticipate that boat forms in
piperidine derivatives should also be very rare. So far, only
1,2,2,6,6-pentamethyl-4-phenyl-4-piperidinol (4), phenyl 3.{-
phenyl-3B-tropanyl ketone (5), and o[-1,3,5-trimethyl-2,6~diphenyl-
4-piperidinol (I) (6a,b) are known to show intramolecular hydrogen
bonding and, therefore, in these compounds some participation
of boat conformations must be occurred. In this note, we wish
to report that 3-o-granatanol (II) also undergoes & chair-boat
equilibrium, and provides the first instance where the contri-
bution of the boat form to the equilibrigm is more important than
that of the chair.

Catalytic hydrogenation (7) and lithium aluminium hydride
(LiAlH4) reduction (8) of}&-pelleti-rine yield almost exclusive-
1y 3-J-granatanol (II), m.p. 62-4°"( Lit. 65°(9); however, the
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compound is highly hygroscopic and has been reported (7) with a
b.p. of 90-95o at 0,04 mm Hg), The proton magnetic resonance
(p.m.r.) spectrum of (II} is reproduced here as FIG. 1.
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FIG. 1. The 60 Mc p.m.r, Specirum of 3.f- granatanol
(II) in deuteriochlorofore ( Ca. 10% wt./vol.).

Pertinent information in PIG, 1., is: (i) the gquintet (inten-
sity ratio 1:143161411) centered at'C = 5.86 p.p.m, with spacings
equal to 6.8 u/a.; this, no doudbt, arises from the c3 proton;
and (ii) a poorly resolved signal centered at Tw 7.08 p.p.m.

due to two protons from cl and C_, with a half-height width of

5
16 ¢/s. and base line width of ga. 28 o/s..

Chemical evidence (7) has proven that the configuration of
3w f-granatanol (II) must be represented by (A) although the con-

formational equilibrium haes not been established, Theoretically,
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3eof-granatanol (I1) could exist in & aumber of conformations,

suck as (1), {(B), and (C). ( Plexible forma which are more stable

in cyclohexans than & classical boat are not considered here owing



No.12 739

to the presence of ring fusion). Consideration of non-bonded
interactions disfsvours (C) relatively to (4) and (B) in the
equilibrium evem though (i) and (B) are not free from severe
steric interactions themselves, If the molecules of (II) exist
mainly as (i), thea, the signal froa the C3 proton ( taken s the

X-part of an A_B X aystem (10)) should appear as & pseudo-triplet

B
with a loparatio: between terminal limes of 9.8 c/g which is
approximately egual to 2( It Jnx) and & base line width of
16.8 ¢/a, as in tropine (10,11), Sinoce ( Izt Jnx) is 236.8 or
13.6 o/s. in compound (II), 3-[-granatanol (II) cannot exist
exclusively as (4).

Por the conformer (B), ( JAX’ Jnx) can be expected to be

in the order of 15 ¢/s. ( 11 o/s. sllowed for axial-axial coupl-
ing and 4 o/e. for axial-eguatorial coupling (11)). Using ( JAx*
JBI) = 5 o/a. for the conformer (A) and 15 co/s. for (B), we cal-
culate the percentage contribution of the chair-dboat conformer
(B) in the equilibrium ( at a probe temperature of approximately
550) to be in the vicinity of 86%- a figure much larger than that
in compound (I), where the contribution from the boat form is
less than 20% (6b). The increases in the half-height and base

line widths of the signal froam the 01,0 protons when compared

with those of \y-pollotiorino ( which huz been shown (12) to have
& chair-chair conformation ) are also compatible with inoreasing
contribution from the boat form of one of the rings- in this
case, the 4-piperidinol ring.

The p.m.r. spectrum of (II) in bensene is essentially the
same ag in deuteriochloroform which seems to suggest that the
quintet arising from the c3 proton is the result of a dynamic
equilibrium, and not of en accidental equivalence of the chemie
cal shifts of the two pairs of the 02,04 protons,

We, therefore, conclude that 3-J[-granatanol (II) as a
solute exists in chair-boat equilibration with the chair-boat
conformer (B) predominsting.
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