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COMMUNICATIONS TO THE EDITOR

MANY-MEMBERED CARBON RINGS. XIII. RING
CLEAVAGE VIA 1,4-TRANSANNULAR ELIMINATION
IN CYCLOALKANE DERIVATIVES

Sir:

In studying elimination reactions of simple de-
rivatives of medium-sized cycloalkanes we have
found that passage of cyclononyl acetate! at 500 =%
5° over carborundum chips gives a pyrolysate
(78%) comprising 709% 1,8-nonadiene (I) (b.p.
142-144° (740 mm.), n*Dp 1.4280, d*%, 0.748. Anal.
Caled. for CoHys: C, 87.10; H, 12.90. Found: C,
86.81, 87.11; H, 13.09, 13.28) and 259, cyclononene
(IT) (b.p. 172-174.5° (atm.), %D 1.4775).2 Analy-
sis of the latter by an infrared method similar to
that used for cyclodecene?® indicated that it con-
tained 4.8%, trans-1I and 88.69, cis-11.

The properties of I were in good agreement with
those given by other workers: van Pelt and Wibaut?
reported b.p. 141-144°, »%p 1.4302, 4?0, 0.751,
while Everett and Kon® found b.p. 140°, #%p
1.4275, d*%, 0.740. The diene I obtained by pyroly-
sis of 1,9-nonanediol diacetate showed b.p. 136-
138° (740 mm.), »*p 1.4270, d*% 0.741. The in-
frared spectra of the two samples of I were identical.
Quantitative catalytic reduction of I required 1069,
of two molar equivalents of hydrogen. Oxidative
ozonolysis of I afforded pimelic acid (189,) which
did not depress the m.p. of authentic pimelic acid.

Similar thermal decomposition of cyclononanol
gave a pyrolysate (419%,) comprising ca. 309, I,
n®p 1.4285, and ca. 609, 11, n*p 1.4760. The in-
frared spectrum of this I was identical with the
spectrum of I obtained previously. The infrared
spectrum of II obtained here indicated the pres-
ence of 10% trans-I1 and 779, (?) cis-11I.  Pyroly-
sis of II (909, cis and 59, trans) with acetic acid
gave ca. 199% I and 50% 11 (all cis).

Cyeclosetyl and cyclodecyl acetates also undergo
a similar ring opening on pyrolysis (500°) but to a
lesser extent. From the former ca. 109, of 1,7-oc-
tadiene, n?p 1.4328-1.4366, is obtained while the
latter gives ca. 209, of 1,9-decadiene, n%p 1.4335.
The infrared spectrum of this decadiene is identical
with the spectrum of 1,9-decadiene formed in the
pyrolysis of 1,10-decanediol diacetate.,

Tt is suggested that the ring cleavage of the cy-
cloalkyl acetates to terminally unsaturated open-
chain dienes involves a transannular 1,4-elimina-
tion of acetic acid. Conformations of the cyclo-
alkyl acetates having the acetoxy group in a guasi-
axial position (O-inside) may form a six-membered
ring transition state intermediate transannularly.
Involved in this are a guasi-axial hydrogen at-
tached to a carbon atom in the number four posi-
tion and the ethereal oxygen atom of the guasi-axial
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acetoxy group. This elimination appears to be
particularly facile in the nine-membered ring.

H--- QAc

W’ —_ %?‘ + HOAc

Some evidence is accumulating which indicates
that 1,4-elimination of acetic acid may also occur in
the pyrolysis of certain acetoxy derivatives of
smaller carbocycles. In these instances also the
structural features are such that a 1,4-transannular
formation of a six-membered ring transition state
intermediate is possible. A subsequent paper will
present these observations.
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EARAMAGNETIC RESONANCE OF ULTRAMARINE!
ir:

The blue color of the ultramarines has been the
subject of much investigation and speculation for
many years and, although it has been generally
agreed that this color is due to the presence of sul-
fur, the nature of the sulfur component has never
been elucidated.? An analogy between this color
and the color of solutions of sulfur in oleum has been
suggested, and since the oleum solutions have re-
cently been found to be paramagnetic,® we at-
tempted to detect a paramagnetic resonance absorp-
tion in the ultramarines.

Both natural and synthetic ultramarines were
found to exhibit a paramagnetic resonance spec-
trum.* In the following tabulation the values of
line width are the separations in gauss between
points of inflection of the absorption line, and the
g-value are the spectroscopic splitting factors.

Line g-
Sample Source of ultramarine width Value

a  Synthetic material, origin unknown 17 2.028
b  French Laundry Blue, John B,

Wade, N. Y. 18 2.029
¢ Bleachette Laundry Blue, American

Cyanamid Co. 19 2.028
d Rickett’s Paris Blue, F. T. French

Co. 23 2.029
e  Lazurite, North Carolina ca. 100 2.02
f  Synthetic material, origin unknown c¢a. 700 2.13

Two other systems in which the paramagnetism
has been identified with sulfur have similar g-
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