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Angl. Caled. for CHuBrNO: C, 51.80; H, 8.70; Br,
28.72. Found: C, 51.74; H, 8.49; Br, 28.89.
N-n-Propylnortropine Ethiodide and Silver Chloride.—

7.9 (M) 3.48 (M) 7.4 (MW) 3.09 (W) The ethiodide (0.68 g.) in aqueous solution was shaken 15
7.4 ($) 3.34 (W) 6.8 (MS) 2.96 (W) hours with a fourfold excess of freshly prepared silver chlo-
ride. The yellowish-green product recovered from the solu-

6.8 (W) 2.96 (MW) 4.9 (S) 2.89 (W) . . :
5.1 (MS) 2.86 (MW) 47 (9 2.43 (W) tion freed of silver salts was recrystallized repeatedly frgm
' : g : : absolute alcohol-ether but no product of constant melting
4.9 (MS) 2.82(MW) 4.5 (MW) 2.34(W) point was obtained. From the behavior of the mixture dur-
4.6 (MS) 2.48 (W) 4.3 (W) 2.29 (W) ing recrystallization it appeared that at least two products
4.5 (MS) 2.29 (W) 4.1 (W) 2.18 (W) were present. The last four recrystallizations in the at-
4.4 (W) 2.15 (W) 3.89 (MW) 1.89 (W) ;;xg?tedzgggifcztggg raizsggo the melting point as follows:
4.2 (W)  2.11(W) 3.79 (MW)  1.80 (W) R Bor Diffaction Pasterns.—Th derwedge tech
41 (W) 2.08 (W) 3.66 (W) 1.74 (W) X-Ray raction Patterns.—The powder-wedge tech-
: : : : nique was employed, the sample being exposed in a cylindri-
3.85 (M) 1.92 (W) 3.43 (M) 1.58 (W) cal camera of 7.16 cm. radius to essentially CuKe radiation
3.72 (W) 1.65 (W) 3.14 (W) obtained from a copper anode X-ray tube with a nickel foil
3.80 (W 1.55 (W filter. The principal lines together with an estimate of their

(W) (W)

¢ ¢ represents the interplanar spacings in Angstrém units.
S = strong, M = medium, W = weak.

relative intensities are given in Table I.
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Cyclic Polyolefins. XXVI. Conversion of Cyclooctatetraenyl Phenyl Ketone to an

Acyclic Tetraene*

By ArtHUR C. CorE AND DavID J. MARSHALL
REcEIVED JANUARY 23, 1953

Cyclodctatetraenyllithium (I) has been converted to bicyclodctatetraenyl (I1) by coupling in the presence of cobaltous
chloride and to cyclodctatetraenyl phenyl ketone (III) by reaction with benzonitrile followed by hydrolysis of the intermedi-
ate imine, The ketone I1I was characterized by formation of a 1:1 complex with silver nitrate, a 2,4-dinitrophenylhydrazone,
and by hydrogenation to benzylcyclodctane and to 1-cyclodctenyl phenyl ketone. Reduction of III with lithium aluminum
hydride formed cyclotctatetraenylphenylcarbinol (V). On reaction with phenylmagnesium bromide, the ketone III under-
went ring opening and yielded the acyclic ketone, 1,9-diphenylnona-2,4,6,8-tetraen-1-one (VI) (20%), identical with a sample
prepared from 7-phenylhepta-2,4,6-trienal and acetophenone.

Further investigation of cyclodctatetraenyllith-
ium (I), prepared by halogen-metal interchange
from bromocyclotctatetraene and #-butyllithium,?
showed the presence as a by-product in its prepara-
tion of a yellow, crystalline hydrocarbon that
proved to be bicyclodctatetraenyl (I1). By adding
a catalytic amount of cobaltous chloride to an
ether solution of I, a 249 yield of II was obtained,
in a reaction analogous to the coupling of phenyl-
lithium or »n-butyllithium in the presence of cobalt-
ous chloride.? The structure of II was established
by quantitative hydrogenation to bicyclodetyl,
which was identified by comparison with a sample
prepared by a different method.*

OO

The reaction of the lithium compound I with
benzonitrile at —70° formed an unstable imine that
vielded cyclodctatetraenyl phenyl ketone (III) on
hydrolysis (579, yield over-all from bromocyclo-

Cr

I,R = Li
I, R = COCsH;
V, R = CH(OH)CgH;

* Supported in part by the Office of Naval Research under Con-
tract N5ori-07822, Project Designation NR356-0986.

(1) A, C. Cope and M, Burg, THIS JOURNAL, T4, 168 (1952).

(2) A. C. Cope, M. Burg and 8. W. Fenton, ibid., 74, 173 (1952).

(3) M. S. Kharasch, D. W, Lewis and W. B, Reynolds, tbid., 65, 498
(1943).

(4) A. C. Cope and F. A. Hochstein, sbid., 72, 2519 (1950).

octatetraene)., The ketone III was isolated by dis-
tillation as an orange liquid that solidified and
melted at 38-39.5° after recrystallization. It
formed a crystalline 1:1 complex with silver nitrate,
from which the ketone could be regenerated, and a
red 2,4-dinitrophenylhydrazone. Quantitative hy-
drogenation of the ketone III in the presence of
109, palladium on Norit resulted in absorption of
six molar equivalents of hydrogen and formed ben-
zyleyclodctane. Hydrogenation of III in the pres-
ence of 19, palladium on calcium carbonate yielded
1-cyclodetenyl phenyl ketone (IV), which was iden-
tified by comparison (through the 2,4-dinitrophen-
ylhydrazone) with a sample prepared from 1-cyclo-
octenyllithium? and benzonitrile. Reduction of the
ketone III with lithium aluminum hydride yielded
cyclodetatetraenylphenylearbinol (V) (89%), which
was characterized by its infrared spectrum (bands
at 2.78 and 2.93 u) and by quantitative reduction
in the presence of palladium on Norit with the ab-
sorption of five molar equivalents of hydrogen,
forming benzylcyclodctane.

m—cocsHs
NS

v

Since III is a conjugated unsaturated ketone, it
could react with a Grignard reagent either by addi-
tion to the carbonyl group to form a tertiary alco-
hol, or by addition to the conjugated system, form-
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ing a ketone. The reaction of III with phenylmag-
nesium bromide formed a mixture, from which a
yellow crystalline ketone Cp;HysO (VI) was isolated
in 209, yield. Although VI was expected to be a
phenylcyclobetatrienyl phenyl ketone from its an-
alysis and method of preparation, quantitative hy-
drogenation in the presence of 1%, palladium on cal-
cium carbonate resulted in absorption of four molar
equivalents of hydrogen, and yielded a saturated
liquid ketone (VII). This result excluded the pos-
sibility that VI could be a cycloéctatriene deriva-
tive. It also furnished evidence arguing against a
cyclodetatetraene structure for VI,® because most
cyclodctatetraene derivatives (including the ketone
III) absorb three molar equivalents of hydrogen
under these conditions and yield substituted cyclo-
octenes. Further evidence against the formulation
of VI as a cyclodctatetraene derivative was ob-
tained by synthesis of one of the stereoisomers of
2-phenyleyclodetyl phenyl ketone (VIII) from 1-
cyclodetenyl phenyl ketone (IV) and phenylmagne-
sium bromide; VIII had entirely different proper-
ties from the saturated ketone VII obtained from
V1 by hydrogenation.

CuHs( CH2)3COC6H5
VII

COCsH;
CeHs

VIII

The ultraviolet absorption spectrum of VI (Fig.
1) provided the essential information indicating its
structure, for the principal absorption band oc-
curred ata wave length (Amax, 401 my, € 54,000), indi-
cating the presence of a long conjugated system.
On this basis it appeared probable that VI was 1,0-
diphenylnona-2,4,6,8-tetraen-1-one, formed by ring
opening of the enolate IX produced by 1,4-addition
of phenylmagnesium bromide to the ketone III.
This supposition was supported by the fact that
the melting point reported® for 1,9-diphenylnona-
2,4,6,8-tetraen-1-one was identical with that found
for VI. The structure of VI was confirmed by syn-

(‘)MgBr
—"C—CQHE
CoHs

IX

thesis of an authentic sample by condensation of 7-
phenylhepta-2,4,6-trienal” with acetophenone. The
authentic sample of VI was shown to be identical
. NaOH
CsHs(CH=CH)3CHO + CH;COCoHs —_——
CeHs(CH=CH)4COCsH5
VI

with VI obtained from III and phenylmagnesium
bromide by comparison of melting points and
mixed melting points of the ketone samples and
their 2,4-dinitrophenylhydrazones, and by com-

(5) A phenyleyclodctatetraenyl phenyl ketone might be formed from
the addition product of III and phenylmagnesium bromide by loss
of the elements of magnesium bromohydride, as phenylcycloscta-
tetraene is formed from cyclo&ctatetraene and phenyllithium; see
A. C, Cope and M. R, Kinter, TaIS JoUrRNAL, T8, 3424 (1951),

(8) F, Straus, Ann,, 898, 313 (1912).

(7) M. Korach and W. Bergmann, J, Org. Chem., 14, 118 (1949).
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parison of the ultraviolet and infrared spectra of VI
from the two sources. The saturated ketone ob-
tained by hydrogenation of VI accordingly is 1,9-
diphenylnonan-9-one (VII). If the double bondsin
VI are all trans, as is probable from the method of
synthesis of the authentic sample, the conversion of
III to VI involves rearrangement of cis to trams
ethylenic linkages if IIT has a boat (¢is) configura-

tion.
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Fig, 1.—Ultraviolet absorption spectra: curve 1, 1,9-
diphenylnona-2,4,6,8-tetraen-1-one (VI); curve 2, bicyclo-
octatetraenyl (1I), both in 959, ethanol,
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Fig. 2.—Ultraviolet absorption spectra: curve 1, cyclo-
octatetraenyl phenyl ketone (III); curve 2, l-cyclodctenyl
phenyl ketone (IV), both in 95%, ethanol.

The formation of VI from the ketone III and
phenylmagnesium bromide is the first case in which
a reaction of a cyclo6ctatetraene derivative has
been observed to result in ring opening with the
formation of an acyclic tetraene. The driving
force for the unusual carbon—carbon cleavage that
occurs may result from the stability of the conju-
gated system of VI compared to the enolate IX, and
the degree to which IX is strained by the stereo-
chemical requirements of the structure.
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Study of ring opening reactions of cyclodctatetra-
ene derivatives is being continued, as is the use of
cyclooctatetraenyllithium for the synthesis of sub-
stituted cyclodctatetraenes.

Experimental®

Bicyclodctatetraenyl (II).—To a solution containing
0.038 mole of #-butyllithium® in 90 ml. of dry ether was added
7.00 g. (0.038 mole) of bromocyclodctatetraene! in 15 ml. of
ether at —65°. After stirring for 1 hour at —70°, 0.25 g.
(5 mole %) of anhydrous cobaltous chloride was added, the
cooling bath was removed, and the mixture was stirred at
room temperature for 40 hours. It was then poured onto
ice, and the ether layer, after washing with 5% hydrochloric
acid and 5% sodium bicarbonate, was dried over sodium
sulfate and concentrated. On cooling, 0.60 g. of bicyclo-
octatetraenyl (II) was obtained as a yellow solid. Short-
path distillation of the residual liquid at 100° (0.1 mm.)
vielded an additional 0.35 g. of II and 0.88 g. of an unidenti-
fied orange oil, #?p 1.5388. The two crops of crude II
(0.95 g., 249%,) were combined and recrystallized from ether
as shining yellow plates, m.p. 125.4~126.5°.

Anal. Caled. for CeHu: C, 93.15; H, 6.84.
C,92.87; H,7.02.

Hydrogenation of 122 mg. of IT in 10 ml. of glacial acetic
acid in the presence of 100 mg. of prereduced platinum oxide
catalyst resulted in the absorption of 1049, of 8 molar
equivalents of hydrogen. After separation of the catalyst,
the acetic acid was neutralized with 159, sodium hydroxide
solution, and the mixture was extracted with pentane. The
extracts were dried over sodium sulfate and the pentane
was removed. Short-path distillation of the residue yielded
88 mg. (67%) of bicyclodetyl as a colorless oil, #25p 1.5008,
m.p. 10-11°. A mixed m.p. with a sample prepared by a
different method* which had »#2°p 1.4998 was not depressed,
and the infrared spectra of the two samples were identical.

Cyclobctatetraenyl Phenyl Ketone (III).—To a stirred
solution of n-butyllithium prepared from 15.1 g. of n-butyl
bromide and 1.53 g. of lithium wire in 110 ml. of dry ether,
and cooled to —70° in a Dry Ice—trichloroethylene bath,
was added 14.2 g. of bromocyclodctatetraene! in 15 ml. of
dry ether over a period of 15 minutes. The red mixture
was stirred for 1 hour at —70°, and then 7.95 g. of benzo-
nitrile in 15 ml. of ether was added over a period of 20
minutes, at a temperature below —65°. The cooling bath
was removed and when the temperature reached 0-20° the
mixture was poured onto ice. The aqueous phase was ex-
tracted with two 15-ml. portions of ether, and the ketimine
was extracted rapidly from the combined ether solutions
with two 50-ml. and five 30-ml. portions of 5% hydro-
chloric acid without attempting careful phase separation.
The acid extract was heated on a steam-bath for 35 minutes,
cooled and extracted with ether. After drying over mag-
nesium sulfate, the ether extract was concentrated and dis-
tilled through a semi-micro column.® The distillation
separated 3.62 g. of a low-boiling fraction consisting of
valerophenone (from the reaction of n-butyllithium with
benzonitrile) from 9.15 g. (57 %) of cyclodctatetraenyl phenvl
ketone (III), an orange oil, b.p. 96° (0.06 mm.), n%p
1.5930-1.5980, which eventually partially crystallized. It
was recrystallized from petroleum ether and then melted
at 38.0-39.5°.

Anal. Caled. for C;;:H1:O: C, 86.48; H, 5.81.
C, 86.51; H, 6.04.

Hydrogenation of 143 mg. of III in 7 ml. of 959, ethanol
in the presence of 150 mg. of 109 palladium on Norit re-
silted in the absorption of 989, of 6 molar equivalents of
hydrogen. Short-path distillation at 0.1 mm. of the residue
left after separation of the catalyst and removal of the solvent
vielded 57 mg. of benzyleyclodetane, #2%p 1.5251, the infra-

Found:

Found:

(8) Melting points are corrected and boiling points are uncorrected.
We are indebted to Dr. S. M. Nagy and his associates for analyses.
Ultraviolet spectra were determined with a Cary Ultraviolet Recording
Spectrophotometer, Model 11 MS. All reactions involving organo-
metallic compounds were carried out under an atmosphere of dry nitro-
gen,

(9) H. Gilman, J, A. Beel, C. G, Brannen, M. W, Bullock, G. E.
Dunn and 1. 8. Miller, Tu1s JoURNAL, T1, 1499 (1049).

(10) C. W. Gould, Jr., G. Holzman and C. Niemann. Aunal. Chem.,
20, 361 (1948).
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red spectrum of which was identical with that of an authen-
tic sample!! which had #2°p 1.5244.

The ketone ITI (213 mg.) also was hydrogenated in 15
ml. of dry benzene in the presence of 200 mg. of 19, palla-
dium on calcium carbonate. The reaction was interrupted
after 3 molar equivalents of hydrogen had been absorbed,
and the catalyst and sclvent were removed. Comparison
of the infrared spectrum of the pale vellow oil (145 mg.,
72%p 1.5548) obtained by short-path distillation of the residue
with that of an authentic sample of l-cyclodctenyl phenyl
ketone (IV) indicated that the reduction product was
slightly impure IV.

The impure product was dissolved in ethanol and treated
with 2,4-dinitrophenylhydrazine reagent.!? Since the crude
derivative would not solidify, the mixture was diluted with
water and extracted with ether. The ether solution was
dried over magnesium sulfate and the ether was removed.
The residue (80 mg.) was dissolved in 1:1 benzene-ligroin
and chromatographed on a 22 X 2-cm. column of 1:1
silicic acid—Supercel which had been washed with ether
followed by ligroin. Development of the chromatogram
with 30 ml. of 1:1 benzene-ligroin gave a broad orange lower
band and two faint yellow bands. The material obtained
by elution of the lower band with ether was recrystallized
twice from ethanol-ethyl acetate (including treatment with
Darco) and yielded the 2,4-dinitrophenylhydrazone of 1-
cycloéetenyl phenyl ketone (IV), m.p. 159-161°, and mixed
m.p. with an authentic sample described below, 161-162°.

Silver Nitrate Complex of Cyclosctatetraenyl Phenyl Ke-
tone.—To a hot solution of 1.60 g. of III in 10 ml. of abso-
lute ethanol was added 1.31 g. of powdered silver nitrate.
The solution was heated for 15 minutes, filtered and cooled
in an ice-bath. An oil separated which solidified on scratch-
ing, vielding 2.62 g. (909%,) of the silver nitrate complex of
I1I as pale vellow needles, m.p. 120-122° (dec.). One re-
crystallization from absolute ethanol raised the m.p. to
121.4-122.0° (dec.).

Anal. Caled. for CiyH:0-AgNO;: C, 47.63; H, 3.20;
Ag, 28.54. Found: C, 47.68; H, 3.28; Ag, 28.19.

The ketone III was regenerated by adding 10 ml. of con-
centrated ammonium hydroxide with stirring to 1.52 g. of
the complex suspended in 30 ml. of water. The mixture
was extracted with ether, the ether extracts were dried over
magnesium sulfate, and the ether was removed. Short-
path distillation of the residue at 0.1 mm. yielded 0.62 g.
of analytically pure 111, #n2°p 1.6104, 425, 1.095.

The 2,4-dinitrophenylhydrazone of cycloGctatetraenyl
phenyl ketone was prepared by adding 2,4-dinitrophenyl-
hydrazine reagent!? to III dissolved in ethanol. The crude
derivative was recrystallized from 1:1 ethanol-ethyl ace-
tate, vielding the red 2,4-dinitrophenylhydrazone of III,
m.p. 178.7-179.8°.

Anal. Caled. for CuHisNiOs: C, 64.97; H, 4.16; N,
14.43. TFound: C, 65.11; H, 4.32; N, 14.53.

1-Cyclobetenyl Phenyl Ketone (IV).—To a stirred solu-
tion of 1-cyclodetenyllithium? prepared from 5.00 g. of 1-
bromocyclotetene and 0.36 g. of lithium wire in 50 ml. of
dry ether was added 2.68 g. of benzonitrile in 10 ml. of
ether over a period of 20 minutes. The red mixture was
stirred for 10 minutes after addition was complete and
poured onto ice. The ether layer was extracted rapidly
with four 25-ml. portions of 5% hydrochloric acid. The
extracts were heated on a steam-bath for 40 minutes, cooled,
and extracted with ether. The ether extracts were dried
over sodium sulfate, ahd the residue after removal of
the ether was distilled through a semi-micro column,®
yielding 4.18 g. (75%,) of 1-cyclodctenyl phenyl ketone (IV)
as a faintly vellow oil, b.p. 94° (0.06 mm.), n?Dp 1.5620~
1.5631. The mid-fractions had »?°p 1.5630.

Anal. Caled. for Ci:H;30: C, 84.07; H, 8.47. Found:
C, 84.11; H, 8.53.

The 2,4-dinitrophenylhydrazone of 1-cycloSctenyl phenyl
ketone was recrystallized from ethanol-ethyl acetate (in-
cluding Darco treatment) and melted at 161.0-162.3°.

Anal., Caled. for CoHnNOs: C, 63.96; H, 5.62; XN,
14.21. Found: C, 63.90; H, 5.67; N, 14.18,

(11) A. C. Cope and J. E, Krueger, to be published.

(12) R. L. Shriner and R. C. Fuson, ““The Systematic Identification
of Organic Compounds,”’ John Wiley and Sons, Inc,, New York, N. Y,
1948, p. 171.
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Cyclotctatetraenylphenylcarbinol (V).—To a stirred
suspension of 0.20 g. of lithium aluminum hydride in 20 ml.
of dry ether was added a solution of 2.00 g. of cyclotetatetra-
enyl phenyl ketone (III) in 10 ml. of ether over a period of
15 minutes. The mixture was stirred and heated under re-
flux for 1 hour and then was hydrolyzed with water and 5%,
hydrochloric acid. The aqueous layer was extracted once
with ether and, after dryving over magnesium sulfate, the
solvent was removed from the combined ether solutions.
Short-path distillation of the residue with a heating block
temperature of 110-120° (0.1 mm.) yielded 1.80 g. (89%)
of cyclodcetatetraenylphenylearbinol (V) as a viscous yellow
oil, n?p 1.5982.

Anal. Caled. for CsH,,O: C, 85.67; H, 6.71.
C, 85.76; H, 6.70.

Hydrogenation of V in the presence of palladium on Norit
under the conditions described above for III resulted in the
absorption of 98.59%, of 5 molar equivalents of hydrogen and
the formation of benzyleyclodetane, identified by compari-
son of its infrared spectrum with the spectrum of an au-
thentic sample.!!

Reaction of III with Phenylmagnesium Bromide.—To a
stirred refluxing solution of phenylmagnesium bromide pre-
pared from 3.97 g. of bromobenzene and 0.61 g. of magne-
sium in 30 ml. of ether was added 4.86 g. of III in 25 ml]. of
ether over a period of 20 minutes. A solid formed in the re-
action mixture during the addition. Stirring and heating
were continued for 1 hour and the mixture was then hy-
drolyzed by the addition of excess saturated ammonium
chloride solution. The aqueous layer was extracted once
with ether, and the combined ether solutions were dried over
magnesium sulfate and concentrated. Two crops of crude
1,9-diphenylnona-2,4,6,8-tetraene-1-one (VI), totalling 1.23
g. (20%), were obtained. Recrystallization from ethanol
yielded VI as yellow needles, m.p. 125.0-126.2°, which was
undepressed on admixture with an authentic sample, de-
scribed below. This unsaturated ketone was quite sensitive
to atmospheric oxygen.

Anal. Caled. for CyH;gO: C, 88.08; H, 6.33.
C, 88.08; H, 6.42.

The 2,4-dinitrophenylhydrazone of VI was prepared by
dissolving 50 mg. of the ketone and 35 mg. of 2,4-dinitro-
phenylhydrazine in 5 ml. of boiling ethanol and adding a drop
of concentrated hydrochloric acid. The solid obtained by
heating for 5 minutes followed by cooling was recrystallized
three times from nitromethane, yielding 18 mg. of the dark
red 2,4-dinitrophenylhydrazone, m.p. 215.5-216.0°, which
was undepressed on admixture with an authentic sample, de-
scribed below.

Anal. Caled. for CuyHgpN O C, 69.50; H, 4.75; N,
12.00. Found: C, 69.17; H, 4.72; N, 12.21.

An authentic sample of VI was obtained by dissolving
2.00 g. of 7-phenylhepta-2,4,6-trienal (IX)® and 1.92 g. of
acetophenone in a mixture of 100 ml. of ethanol and 15 ml.
of benzene and adding 5 ml. of 1.3% aqueous sodium hy-
droxide solution. After the mixture stood overnight, 3.0
g. of a yellow-orange solid, m.p. 121-125°, had precipitated.
Recrystallization from ethanol yielded VI as golden-yellow
needles, m.p. 124-126°.

Found:

Found:
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The 2,4-dinitrophenylhydrazone of the authentic sample
of VI was prepared as described above and melted at 215.5~
216.5°. An attempt to prepare the phenylhydrazone from
the ketone by the procedure described by Straus was un-
successful.

1,9-Diphenylnonan-1-one (VII).—The ketone VI (199
mg.) was hydrogenated in 30 ml. of methanol in the pres-
ence of 80 mg. of 1% palladium on calcium carbonate.
After 0.5 hour, 4 molar equivalents of hydrogen had been
taken up and the rate of absorption had greatly decreased.
The reaction was interrupted, the catalyst separated, and
the solvent removed. Two short-path distillations of the
residue yielded 1,9-diphenylnonan-1-one (VII) as an almost
colorless oil, #?*p 1.5426.

Anal. Caled. for CyHy0: C, 85.69; H, 8.90. Found:
C, 85.76; H, 9.17.

The 2,4-dinitrophenylhydrazone of VII was prepared with
2,4-dinitrophenylhydrazine and a drop of concentrated hy-
drochloric acid in ethanol. Since it was not easily purified
by recrystallization, the crude derivative (87 mg.) was dis-
solved in 2 ml, of 1:1 benzene-ligroin and placed on a 25 X
1.8-cm. column of 1:1 silicic acid—Supercel which had been
washed with ether followed by ligroin. Development of
the chromatogram with 45 ml. of 1:1 benzene-ligroin gave
a 5-mm. top band of 2,4-dinitrophenylhydrazine, a 15-mm.
orange middle band, and a 100-mm. diffuse orange lower
band. The material obtained by elution of the lower band
with ether was recrystallized three times from ethanol-
ethyl acetate and yielded 24 mg. of the 2,4-dinitrophenyl-
hydrazone of 1,9-diphenylnonan-l-one, m.p. 114.3-115.1°.

Anal. Caled, for CxHyupNiOy: C, 68.32; H, 6.37; N,
11.80. Found: C, 68.36; H, 6.25; N, 11.68.

Recrystallization from ethanol-ethyl acetate of the mate-
rial eluted from the middle band of the chromatogram with
ether gave a very small amount of an orange solid, m.p.
243-245° (presumably a 2,4-dinitrophenylhydrazone), which
was not investigated further.

2-Phenylcyclodetyl Phenyl Ketone (VIII).—To a stirred
refluxing solution of phenylmagnesium bromide prepared
from 6.21 g. of bromobenzene and 0.95 g. of magnesium in
40 ml. of ether was added 7.50 g. of 1-cyclotetenyl phenyl
ketone (IV) in 40 ml. of ether over a period of 1 hour. The
mixture, containing a white solid, was stirred and heated
for 0.5 hour, and then enough saturated ammonium chlo-
ride solution was added to precipitate the magnesium salts.
The ether solution was decanted and the residue was washed
with ether. Sublimation at 0.1 mm. of the residue left
after removal of the ether yielded 8.10 g. (79%) of 2-phenyl-
cyclodetyl phenyl ketone (VIII) which formed long colorless
needles, m.p. 136.4-137.8°, on recrystallization from eth-
anol.

Anal. Caled. for C4H240: C, 86.26; H, 8.27. Found:
C, 85.93; H, 8.23.

The infrared spectrum of VIII indicated clearly the pres-
ence of a carbonyl group (band at 5.92 u), but the ketone
did not form a 2,4-dinitrophenylhydrazone or semicarbazone
under the usual conditions.

CAMBRIDGE 39, Mass.



