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The reaction of cyclodetene dibromide with silver acetate in dry acetic acid has been shown to yield 3-cyclodcten-1-yl
acetate, 4-cyclodcten-1-yl acetate, cis-1,4-cyclodctanediol diacetate, frans-1,4-cyclodctanediol diacetate and only a small
amount of the expected frans-1,2-cyclodctanediol diacetate. The structures of the cyclodctenyl acetates have been eluci-
dated by ozonolysis of the corresponding phenylurethans and reduction of the ozonides with sodium borohydride, followed
by treatment with phenyl isocyanate to form the corresponding octanetriol tris-phenylurethans. Authentic specimens of
1,3,8-and 1,4,8-octanetriol tris-phenylurethans have been prepared for comparison. The course of the reactions leading to the
abnormal products listed above is interpreted as resulting from the spatial proximity of opposite sides of the eight-membered

ring.

The existence of a ‘“‘transannular effect’” (which
we also term a ‘‘proximity effect”’) that influences
the course of the reaction between cyclic olefins
with medium-sized rings and performic acid has
been reported recently.?~* In the case of cis-
cyclodetene this influence results in the formation
of a 1,4-cyclodctanediol as well as the expected
trans-1,2-cyclodctanediol,® whereas with both cis-
and frams-cyclononenes and cyclodecenes only the
formation of abnormal products has been re-
ported.®¢ This paper describes the reaction be-
tween cyclobctene dibromide and silver acetate in
dry acetic acid, which also has been found to be in-
fluenced by a “proximity effect.”

Addition of bromine to cis-cyclodctene has been
reported to give {frams-1,2-dibromocyclodctane
(V)27 The addition of bromine to simple olefins
is known to proceed wia an intermediate bromo-
nium ion (I), which then reacts with bromide ion to
yield a trans-1,2-dibromide (II) (or the fhreo isomer
from acyclic olefins).
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In the addition of bromine to cis-cyclodctene the
similarity between the structure of the intermediate
bromonium ion Ia and that of protonated cis-
cyclodcetene oxide (IIT) suggested that the reaction
of Ia with bromide ion might give a 1,x-dibromo-
cyclodetane (IV) as well as frans-1,2-dibromocyclo-
octane (V). Evidence concerning the structure of
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the dibromide was obtained by considering the prod-
ucts formed by treating the dibromide with di-
methylamine. This reaction has been found®3
to yield l-bromocyclotctenie in 70-77%, yield.
These observations indicate that the crude dibro-
mide obtained by the addition of bromine to cis-
cyclodctene probably contains at least 779, of V,
although the possibility exists that other dibro-
mides (IV) could be dehydrobrominated abnor-
mally forming 1-bromocyclodctene.

The cyclodctene dibromide described above was
treated with silver acetate in dry acetic acid® to
yield a mixture of acetates, which could be sep-
arated by distillation into two iractions. The
lower boiling fraction (56-58%) on redistillation
afforded material which proved to be a mixture of
isomers with the molecular formula C,gH;0.. The
infrared absorption spectrum of this material con-
tained bands indicative of an isolated ethylenic
linkage (3000 and 1620 cm.-!) and of an acetoxyl
group (1725 and 1200 cm.=!) and showed that it
was different from the isomeric 2-cyclotcten-1-yl
acetate!® and l-cyclodcten-1-yl acetate. A speci-
men of the latter compound was prepared from
cyclodctanone and isopropenyl acetate.!*  Saponi-
fication of the mixture of acetates gave the corre-
sponding unsaturated alecohols (CsH4O), which on
hydrogenation over a platinum catalyst absorbed
one mole of hydrogen and formed cyclodctanol,
characterized as the phenylurethan. These re-
sults established the fact that the unsaturated al-
cohol fraction was 3-cycloseten-1-ol (VI) or 4-
cyclodeten-1-01 (VII) or a mixture of VI and VII.

The unsaturated alcohol fraction gave a mixture
of phenylurethans, which was partially separated
by chromatography over alumina into 3-cyclodcten-
1-yl phenylurethan (IX), m.p. 101.5-102.5°, and a
phenylurethan with m.p. 73-74° that is shown in
the following paper to be a mixture of the isomers
IX and X. The structures of the phenylurethans
IX and XI and the presence of X in the mixture
with m.p. 73-74° were proved by ozonolysis, fol-
lowed by reduction of the ozonides to give (after
treatment with phenyl isocyanate) the corre-
sponding #-octanetriol tris-phenylurethans XII,
XIII and XIV. Some trial ozonizations with XI

(8) A, C. Cope and M. Brown, unpublished observation.

(9) Conditions employed in a similar case by S, Winstein and R. E.
Buckles, TH1S JOURNAL, 64, 2780 (1942).

(10) A. C. Cope, M. R. Kinter and R. T. Keller, £bid., 76, 2757
(1954).

(11) Conditions employed in a similar case by H. J. Hagemeyer
und D. C, Hull, Ind, Eng. Chem., 41, 2920 (1948).
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indicated that the ozonide was very unstable, de-
composing before it could be reduced to the cor-
responding triol monophenylurethan by a catalytic
hydrogenation procedure. It was found that
when a solution of ozone in ethyl acetate at —70°12
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was added to a solution of XI in ethyl acetate at
—70° until a faint blue color persisted, followed by
the immediate addition of an excess of sodium boro-
hydride dissolved in methanol, that XIV could be
isolated after treatment with phenyl isocyanate in
909 vield.

In a similar manner IX and the mixture melting
at 73-74° that contained X were ozonized, reduced
and treated with phenyl isocyanate to give XII
and XIII, respectively. It was found that the
higher melting phenylurethan corresponded to IX
and that it was identical with the phenylurethan
prepared from the mixture of cyclodctenols formed
in the solvolysis of cis-cyclosetene oxide.!’®* The
identities of XIT and XIII were established by a
comaparison of their melting points and infrared ab-
sorption spectra with those of authentic specimens
described below.

The physical properties and infrared absorption
spectrum of the high boiling fraction (239,) from
the reaction of cyclodctene dibromide with silver
acetate indicated that it was a mixture of cyclo-
octanediol diacetates. Hydrolysis of this fraction
gave a niixture of the corresponding diols. It was
possible to separate all of the 1,2-cyclosctanediol
from the diol mixture as the isopropylidene ketal,
formed by treating the mixture with acetone and
anhydrous cupric sulfate.!* Chromatography of
the resultant mixture separated the less polar iso-

ropylidene ketal from the more polar, and hence
more strongly absorbed, cyclodctanediols. This
chromatographic procedure for the separation of
isopropylidene ketals from glycols has been found
to be more convenient than the previous method
which involved distillation? and has been used
throughout this work. The isopropylidene ketal
obtained in this way was shown to be derived from
trans-1,2-cyclodctanediol by comparison of boiling
point, index of refraction and infrared absorption
spectrum with data for an authentic specimen.
Solvolysis of the isopropylidene ketal with formic

({2} P. Bladon, H. B. Henbest, 5. R. H. Jones, G. W. Wood and
v, F. Woods, J. Chem. Soc., 4830 {185,
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acid, followed by hydrolysis of the monoformate
which was formed, gave trans-1,2-cyclosctanediol
in 109, yield from the crude diol mixture (2.39%
from cyclodctene dibromide). This compound
was further characterized by conversion to the
bis-p-nitrobenzoate. After removal of all of the
trans-1,2-cyclodetanediol from the crude diol mix-
ture, the residue was chromatographed over alu-
mina and thereby separated into four main fractions.
The first fraction (369, or 8.39, from cyclobctene
dibromide) on crystallization from ethyl acetate
yielded a material with m.p. 90-91°, which de-
pressed the melting point of the known cis-1,4-
cyclodctanediol. Elemental analysis and conver-
sion to a Dbis-phenylurethan indicated that this
material was a cyclodctanediol. The diol was
identified as trams-1,4-cyclodctanediol by prepara-
tion of the bis-p-nitrobenzoate.'” Continued de-
velopment of the chromatogram yielded an inter-
mediate fraction (209, 4.69, based on cycloOctene
dibromide) followed by pure cis-1,4-cycloOctane-
diol (109, 2.3%, based on cyclodctene dibromide).
which was further characterized as the bis-p-
nitrobenzoate. Further development of the chro-
matogram gave a more polar fraction (17%;, 3.9
based on cyclodctene dibromide), which could not
be induced to crystallize and has 1ot been identi-
fied.

It is of interest that only a 2.3% yield of the
“normal”’ product of reaction of cyclocctene dibro-
mide and silver acetate (trans-1,2-cycloOctanediol
diacetate) could be isolated while larger amounts of
the “‘abnormal” products, acetates of VI and VII
and diacetates of cis- and trams-1,4-cyclodctane-
diols, were isolated. Since as previously noted the
cyclodetene dibromide employed probably con-
tained at least 779, of trans-1,2-dibromocyclo-
octane (V), most or all of these abnormal products
are believed to be formed in the reaction of V with
silver acetate. Winstein and Buckles® have shown
that trans- or threo-1,2-dibromo compounds react
with silver acetate viz a cyclic acetoxonium ion.
In this case the intermediate may be represented
by XVII. Thisintermediate has a structure some-
what similar to the protonated epoxide III, which
is an intermediate in the “abnormal” hydroxylation
of cis-cyclobetene. XVII would be expected to
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undergo a normal displacement reaction with ace-
tate ion forming a trans-1,2-diacetate. It is sug-
gested, however, that because of the steric hin-
drance at C;, which retards the approach of acetate
ion, a transannular hydride shift from C; or C; to
C: occurs with concomitant attack by an acetate
ion at the relatively unhindered C;- or Cs-position,
forming both sterecisomeric 1,4-cyclodctanediol
diacetates. As in the case of cis-cyclodctene oxide,”
it is thought that a 1,3(or 1,5)-hydride shift will
be particularly facile because of the close spatial
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proximity of the transannular hydrogen atoms.
The loss of a proton from C,, C,4 or C; instead of at-
tack by acetate ion at C; or C; would give rise to
the 3- and 4-cyclofcten-1-yl acetates.

Authentic specimens of the n-octanetriol fris-
phenylurethans obtained from the ozonolysis of
IX and X were prepared by the following methods.

Lithium aluminum hydride reduction of di-
methyl 4-ketosuberate!® gave 1,4,8-octanetriol,
which on treatment with phenyl isocyanate gave
XIII identical with the product obtained from
X.

Condensation of the magnesium derivative of
diethyl malonate with §-carbethoxyvaleryl chloride
gave after hydrolysis the substituted malonic es-
ter XV. This compound when heated with a cat-
alytic amount of 2-naphthalenesulfonic acid? at
200-220° for 7 hr. decomposed to give diethyl 3-
ketosuberate (XVI).

EtOOC(CH:):COCH(COOEt), XV
EtOOC(CH)«COCH,COOEt  XVI

Since the reduction of B-ketoesters with lithium
aluminum hydride sometimes gives anomalous re-
sults,* the carbonyl group in XVI was first re-
duced with sodium borohydride. The resulting
hydroxyester on reduction with lithium aluminum
hydride gave 1,3,8-octanetriol, which on treatment
with phenyl isocyanate gave XII identical with the
product obtained from IX.

Experimental®.2

Cyclodctene Dibromide.—A solution of bromine (32 g.,
10.9 ml.) in carbon tetrachloride (100 ml.) was added drop-
wise, with stirring. to a solution of ¢is-cycloéctene (22 g.)
in carbon tetrachloride (50 ml.). The internal temperature
was maintained between 0-5° during the course of the ad-
dition with an external ice-salt cooling bath. The reaction
mixture was kept at room temperature for either 1 hr. or
overnight, after which the solvent was removed under re-
duced pressure below 30°. The residue on distillation af-
forded cyclosctene dibromide (43.5 g., 809%), b.p. 70°
(0.15 mm.), »n%p 1.5526.

Reaction of Cyclodctene Dibromide with Silver Acetate.—
A snspension of silver acetate (44 g.) in glacial acetic acid
(100 ml.) and acetic anhydride (5 ml.) was heated at 110°
in an oil-bath, with stirring and exclusion of atmospheric
moisture for 90 minutes. Cyclodctene dibromide (27 g.)
was added dropwise to the foregoing suspension, and the
stirring and heating were continued for 14 hr. The reac-
tion mixture was then cooled, diluted with ether and fil-
tered. Tle organic extract was washed with seven 150-ml.
portions of water, with sodium bicarbonate solution until
acid free and finally with water. After drying over anhy-
drous magnesium sulfate, the ether was removed on a steam-
batl:. The residue on distillation afforded a low boiling
fraction (A) (9.8 g., 58%), b.p. 62-65° (0.1 mm.), #%*p
1.4694~1.4720, and a high boiling rezidue (B) (5.2 g., 23%,).
In three similar experiments the yields of A were 56, 56 and
589, while the yields of B were 24, 23 and 249%,.

{16) A.C.Cope and W. R. Schmitz, Tris Jour~ar, 72, 3059 (1950).

(17) B. Risgel and W. M. Lilienfeld, ¢bid., 67, 1273 (1945).

(18) A. S. Dreiding and J. A. Hartman, 7bid., 75, 939 (1953).

(19) Melting points are corrected and boiling points are uncor-
rected. We are indebted to Dr. S. M. Nagy and his associates for
analyses.

(20) Unless stated otheriwse, the alumina used for chromatography
was supplied by Merck and Co., Inc. It was first neutralized and de-
activated by treating with ethyl acetate and methanol and then re-
activated by heating under reduced pressure before use. The “Grades”’
used in defining the activity of the alumina are those given by H.
Brockmann and H. Schodder, Ber., 74, 73 (1941). Grade “H”
alumina was supplied Ly Peter Spence and Sons (Widnes, England)
and was used directiy. It had activity Grade I-II on the above
scale.
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Fraction A.—Fractional distillation of A t_hrough a semi-
micro column?! yielded a mixture of isomeric cyclodctenyl
acetates, b.p. 50° (0.14 mm.), »%Dp 1.4691.

Anal. Caled. for CipHy02: C, 71.39; H, 9.59.
C, 71.20; H, 9.71.

Hydrolysis of Fraction A.—Fraction A (15.8 g.) in meth-
anol (220 ml.) was heated under gentle reflux for 1 hour with
a solution of sodium hydroxide (20 g.) in water (25 ml.).
After removal of the bulk of the methanol under reduced
pressure, the residue was diluted with water (150 ml.) and
extracted with six 75-ml. portions of ether. After drying
the extract with magnesium sulfate, the ether was removed
on a steam-bath. The residue (10.96 g., 87%,) was dis-
tilled through a column with a spinning band (30 X 0.8-
cm.) to give five fractions, b.p. 69-69.2° (3.00 mm.), n?’-5p
1.4958-1.4965. TFraction 3 (#%®p 1.4960) was submitted
for analysis.

Anal. Caled. for CgH;O: C, 76.14; H, 11.18. TFound:
C, 76.36; H, 11.26.

Hydrogenation of a sample of the unsaturated alcohol
(252 mg.) in acetic acid (17 ml.) in the presence of 200 mg. of
prereduced platinum oxide was complete after the absorp-
tion of 1029, of one molar equivalent of hydrogen in 1 hr.
The reduction product was identified as cyclodctanol by con-
version to the phenylurethan, m.p. 56-58°, which was un-
depressed on admixture with an authentic specimen.

Phenylurethans of the Alcohols Obtained from Fraction
A ~—The mixture of alcohols (500 mg.) was warrned on a
steam-bath with phenyl isocyanate (650 mg.) in a sealed
flask for 5-10 minutes. After keeping at room temperature
overnight the excess phenyl isocyanate was removed under
reduced pressure (50° at 0.01 mm.) to give the phenylure-
thans as a white solid (1.0 g.). The foregoing solid was
dissolved in benzene and passed onto a column of alumina
(120 g. of Grade ““H’’). Elution with benzene:ether (9:1)
and benzene:ether (3:1) mixtures afforded a series of crys-
talline fractions. The early fractions were comkined and
crystallized from aqueous methanol to give 140 mg. of a mix-
ture (see following paper), m.p. 73-74°, containing tlie
phenylurethans IX and X.

Anal., Caled. for C;sHs0.N:
Found: C, 73.21; H, 7.76.

The last fractions from the chromatograms were zombined
and recrystallized from aqueous methanol to give 3-cyclo-
octen-1-yl phenylurethan (1X) (140 1ng.), m.p. 101.5-102.5°.

Anal. Calced. for C;Hs0:N: C,73.43; H,7.81. Found:
C, 73.17; H, 7.68.

Ozonolysis of 2-Cycloscten-1-yl Phenylurethan.-—A satu-
rated solution of ozone in ethyl acetate at —70° was added
dropwise with swirling to a solution of the phenylurethan
(200 1ng.) in ethyl acetate (15 ml.) at —70° until a faint
blue color persisted. A solution of sodium borohydride
(0.5 g.) in methanol (15 ml.) was then added in or.e portion
and the solution was allowed to warm to room temperature.
After 2 hr. it was poured into dilute hydrochloric acid and
extracted with ether. Removal of the ether gave a gum
(220 mg.), which on treatment with phenyl isocyanate gave
1,2,8-octanetriol tris-phenylurethan (390 mg., 929%), m.p.
122-124°. An analytical sample that was crystallized from
aqueous methanol had m.p. 134.5~135.5°.

Anal. Caled. for CyuHj;OsN;: C, 67.02;
Found: C, 67.10; H, 6.14.

Treatment of 3-cyclodcten-1-yl phenylurethan in a similar

Found:

C, 73.43; H, 7.81.

H, 6.40.

manner gave 1,3,8-octanetriol tris-phenylurethan, m.p.
143.5-145° (from aqueous methanol).
Anal. Caled. for ngHasOeNaZ C, 6702, H, 6.40.

Found: C, 67.06; H, 6.55.

Treatment of the mixture of phenylurethans, m.p. 73-74°
(see the following paper), in a similar manner gave 1,4,8-
octanetriol tris-phenylurethan, m.p. 127-128° (from aque-
ous methanol), proving that it contained X. WNeither of
the above tris-phenylurethans depressed the melting points
of the corresponding authentic specimens (see below). The
mixed melting points of mixtures of n-octanetriol tris-phen-
ylurethans are: 1,2,8 and 1,3,8, mixed m.p. 118-122°;
1,2,8 and 1,4,8, mixed m.p. 115-118°; 1,3,8 and 1,4,8,
mixed m.p. 113-117°,

(21) C. W. Gould, Jr.. G. Holzman and C. Niemann, ! Chem.
20, 361 (1948).
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1,4,8-Octanetriol Tris-phenylurethan.—An excess of di-
azomethane in ether was added with gentle swirling to a
suspension of 4-ketosuberic acid®® (850 mg.) in ether. After
the vigorous reaction had subsided, the solvent was removed
under reduced pressure to give the corresponding dimethyl
ester as an oil (980 mg.). The foregoing ester was dissolved
in anhydrous ether (50 ml.) and added to a solution of lithjum
aluminum hydride (600 mg.) in dry ether (100 ml.). The
solution was heated under gentle reflux for 2 hr., after which
the excess lithjum aluminum hydride was decomposed with
ethyl acetate. Dilute sulfuric acid was added to dissolve
the inorganic salts, and the reaction mixture was then ex-
tracted continuously with chloroform for 5 days to give
1,4,8-octanetriol as a viscous gum. The foregoing triol
(330 mg.) was treated with phenyl isocyanate as described
before to give a gum (950 mg.), which crystallized with dif-
ficulty from aqueous methanol to give 1,4,8-octanetriol tris-
phenylurethan, m.p. 127.5-128.5°.

Anal. Caled. for CpH3zsONj:
Found: C, 66.71; H, 6.44.

Diethyl 3-Ketosuberate.—Diethyl malonate (16.2 g.),
absolute ethanol (10.5 ml.), dry ether (30 ml.), carbon tetra-
chloride (0.1 ml.) and clean magnesium turnings (2.5 g.)
were heated under gentle reflux with stirring for 3 hr. The
reaction mixture was protected from atmospheric moisture
with calcium chloride tubes. To the above mixture was
added a solution of 8-carbethoxyvaleryl chloride (21 g.) in
dry ether (50 ml.) at such a rate that the ether boiled gently.
The mixture was then stirred and heated under gentle reflux
for 1 hr. Sulfuric acid (40 ml. of 109 by volume) was
added slowly with stirring after which the mixture was ex-
tracted with ether. Removal of the ether, after drying over
magnesium sulfate, gave a residue (34 g.), which was heated
with 2-naphthalenesulfonic acid (1.5 g.) in an oil-bath at
190-200° for 4 hr. and at 220° for 3.5 hr., by which time
the evolution of carbon dioxide had ceased. The reaction
mixture was cooled, diluted with ether and washed with
saturated sodium bicarbonate solution. Removal of the
ether gave a dark residue, which was flash distilled to give
20.2 g. of a colorless distillate, b.p. 45-140° (0.5 mm.).
Fractionation gave substantially pure diethyl 3-ketosuberate
(11.1 g., 45%). A sample redistilled for analysis had b.p.
118° (0.55 mm. ), #2Dp 1.4480.

Amnal. Caled. for CuHyuOs: C, 58.99; H, 8.25. Found:
C, 59.31; H, 8.26.

1,3,8-Octanetriol Tris-phenylurethan.—Diethyl 3-keto-
suberate (1.25 g.) was dissolved in methanol (10 ml.) and
added dropwise to a stirred solution of sodium borohydride
(0.5 g.) in methanol (35 ml.) containing one drop of 3 NV
sodium hydroxide solution. The mixture was stirred at
room temperature for 45 minutes and then acidified with
dilute hydrochloric acid and extracted with ether. The
dried ether extract was concentrated under reduced pressure
at room temperature and then dissolved in anhydrous ether
and added to a solution of lithium aluminum hydride (1.0
g.) in dry ether (50 ml.). The mixture was stirred and
heated under gentle reflux for 1 hr. After the excess re-
agent had been decomposed with ethyl acetate, the reaction
mixture was acidified with hydrochloric acid, the ether re-
moved under reduced pressure and the residue extracted
continuously with chloroform for 36 hr. to give 1,3,8-octane-
triol as a viscous gum (1.1 g.). Treatment of the foregoing
triol (300 mg.) with phenyl isocyanate afforded (after crys-
tallizing from aqueous methanol) 1,3,8-octanetriol tris-
phenylurethan, m.p. 142,5-144.5°.

Hydrolysis of Fraction B.—Fraction B (7.75 g.) iu meth-
anol (200 ml.) was heated under gentle reflux for 1 hr. with

C, 67.02; H, 6.40.
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a solution of sodium hydroxide (20 g.) in water (25 ml.).
After removal of the bulk of the methanol under reduced
pressure, the residue was diluted with water (75 ml.) and
then extracted continuously with chloroform overnight to
give a mixture of diols (4.8 g.). The foregoing diols were
dissolved in acetone (150 ml.) and stirred overnight in a
stoppered flask with anhydrous cupric sulfate (12 g.).
After removal of the cupric sulfate and the acetone the resi-
due was dissolved in benzene and passed onto a column of
alumina (100 g., Grade III). Elution with benzene af-
forded frams-1,2-cyclosctanediol isopropylidene ketal (700
mg.). b.p. 109° (22 mm.), #%D 1.4585. Elution with ether:
methanol (3:1) afforded a mixture of cyclodctanediols (4.12
g.). The foregoing trans-1,2-cyclosctanediol isopropylidene
ketal (700 mg.) was dissolved in 889, formic acid (20 ml.)
and heated on a steam-bath for 2 hr. After removal of the
bulk of the formic acid under reduced pressure, the residue
was dissolved in methanol (50 ml.) and lteated under gentle
reflux with a solution of sodium hydroxide (8 g.) in water
(15 ml.) for 30 minutes. After removal of the methanol
under reduced pressure, the residue was diluted with water
(30 ml.) and then extracted continuously with chloroform
for 18 hr. Removal of the cliloroform gave frans-1,2-cyclo-
octanediol (480 mg.) as a sirup. The bis-p-nitrobenzoate
formed short needles from ethyl acetate: methanol with m.p.
105-106°, which was undepressed on admixture with an
authentic specimen.

The mixture of cyclodctanediols (4.14 g.) after removal
of all of the trans-1,2-cyclosctanediol as the isopropylidene
ketal was dissolved in the minimum amount of chloroform
and passed onto a column of alumina (350 g., Grade III).
Elution with ether:methanol (1600 ml., 99:1) gave frans-
1,4-cyclodctanediol (1.6 g.), which after crystallizing from
ethyl acetate had m.p. 90-91°.

Anal. Caled. for CeH0,: C, 66.62; H, 11.18. Found:
C, 66.45; H, 10.94.

The foregoing diol gave a bis-p-nitrobenzoate, which
after crystallizing from ethyl acetate:methanol formed
needles, m.p. 156~156.6°, undepressed on admixture with an
authentic specimen.’® Treatment of the diol with phenyl
isocyanate in the manner described for the alcohols obtained
from fraction A afforded (after crystallizing from ethyl ace-

tate) ¢rams-1,4-cyclosctanediol bis-phenylurethan, ni.p.
180.2-181.7°.
Anal. Caled. for C,H,O:N,: C, 69.09; H, 6.85.

Found: C, 69.16; H, 6.95.

Continued elution with the same solvent mixture gave an
intermediate fraction (960 mg.), m.p. 70-78°. Elution with
ether:methanol (98:2) gave cis-1,4-cyclodctanediol (450
nig.), m.p. 82-83°, which was undepressed on admixture
with an authentic specimen. Elution with ether:methanol
(3:1) afforded a more polar material (820 mg.) which has
not been identified.

1-Cyclotcten-1-y1 Acetate.—Cyclodctanone (2.52 g.),
isopropenyl acetate (4.0 g.) and p-toluenesulfonic acid (50
mg.) were heated together at a bath temperature of 95°_for
3 hr. Acetone (0.7 ml.) was removed through a semimicro
column. The reaction mixture was poured into water and
extracted with ether. After removal of the ether, the resi-
due was fractionated under reduced pressure to yield the
enol acetate, b.p. 50° (0.15 mm.), n%p 1.4697.

Anal. Caled. for C,oHis0s: C, 71.39; H, 9.59. Found:
C, 71.52; H, 9.60.
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