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APPRDOACHES TO THE SYNTHESIS OF 1-DIPHENYLCYCLOPROPENYLIDENE-4-

(CYCLDPENTADIENYLIDENE)-Z,5-CYCLDHEXADIENEJr

*
T. Niem and M, D. Rausch
Department of Chemistry, University of Massachusetts

Amherst, Massachusetts 01003

In the area of polycyclic cross-conjugated m-systems, the

hydrocarbons I and II having an inserted p-phenylene ring between
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the two araomatic rings of sesquifulvalene and calicene, respect-
ively, would be of interest in regard to their possible aromaticity.
Several derivatives of I have recently been prepared.q'3 However,
the parent hydrocarbon IIa and its derivatives are still unknouwn.
We now report the synthesis of carbinol III which could serve as
a8 possible intermediate faor the synthesis of the diphenyl
derivative IIb,
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1-p-Bromophenyl-2,3-diphenylcyclopropenium bromide IV was
prepared in 84% yield from a_reaction of p-Hromodiphenylacetylene
and benzal chloride followed by treatment with hydrogen bromide,
according to the general procedure of Breslow and Eheng.u‘5
Salt IV was subseguently reduced with lithium aluminum hydride
to give a mixture of two cyclopropene isomers, V and VI. One of
these isomers was produced in a major amount, as judged by thin
layer and gas chromatography of the products. Isomer V is
assigned as the major product, since it would be anticipated as
the major product con a statistical basis. After several crystal-
lizations from ethancl, a single isomer (assigned as V) was
obtained. The nmr spectrum of this product exhibited a singlet
at T 6.86, assigned to the methine proton of the cyclopropenyl
group, while the IR spectrum contained a band at 1830 r:m_,1 which
is characteristic of a cyclopropene ring bearing two phenyl
substituents.6

The Grigmard reagent VII was prepared by treatment of
1-p-bromophenyl-2,3-diphenylcyclopropene V and an equivalent
amount aof 1,Z2-dibromoethane with magnesium in tetrahydrofuran.

It was characterized by a reaction with acetone to produce the

carbinol derivative VIII in 34% yield. UWhen the Grignard reagent
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VII, prepared by reacting V with magnesium using ethyl bromide
as an entrainer,7 was allowed to react with 3—cyclupentenone,8
the carbinol III was obtaimed in L0O% yield.

Unfaortunately, several attempts to dehydrate III to form
the cyclopentadienyl derivative IX have not been successful. The
dehydration methods included: (&) an etheral solution of III with
35% sulfuric acid; (b) an alcoholic solution of III with hydro-
chloric acid; (c) refluxing acetic anhydride; (d) thionyl chloride
and pyridine; (e) p-toluenesulfonyl chloride and pyridine. If &
suitable conversion of III to IX can be developed, it should be
possible to dehydrogenate the latter intermediate to form the
diphenyl derivative IIb, based on similar methods used for the

synthesis of various phenylated amalogs of I.3

EXPERIMENTAL
IR spectra were recorded on & Beckman IR-10 spectrophotometer.
Nmr spectra were determined on a Varian A-60 spectrometer with
tetramethylsilane as internal standard. The elemental analyses
were performed by the Microanalytical Laboratory, University of

Massachusetts.
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1-p-Bromophenyl-2,3-diphenylcyclopropenium Bromide (IV).--Ta a

nitrogen-flushed 250-ml flask equipped with a nitrogen inlet and
bubbler, reflux condenser, pressure-equalizing addition funnel and
mechanical stirrer, was added 10.0 g (39 mmol) of p-bromodiphenyl-

acetylene,g’qo

18.3 g (0.16 mmol) of potassium tert-butoxide (MSA
Research Corp.), and 150 ml of dry benzene. To the mixture was
slowly added with stirring under nitrogen 12.3 g (76 mmal) of
freshly distilled benzal chloride. The viscous brown reaction
mixture was stirred vigorously and refluxed for 3 h. Cold water
was then added to dissolve the imorganic salt, the layers were
separated, and the agueous layer was extracted twice with 75 ml
portions of ether. The combined extracts were dried (NEZSDA)'
After filtration, the orgenic solution was saturated with anhyd-
rous hydrogen bromide to precipitate the product. The precipitate
was collected on a Buchner funnel and washed with dry ether to
yield 14.0 g (84%) of product. An analytically pure sample was

cbtained by recrystallization from acetonitrile, mp 236-2&00;

), 1.90-2.30 (8H, m, H_ )3

mmr (CF5CO0H) T 1.35-1.80 (6H, m, H__ .. D

ir (KBr) 1400 em™ ! (s, cyclopropenium ring).
Anal. Calcd. for 821H1h8r2: C, 59.19; H, 3.31; Br, 37.50.
Found: C, 59.10; H, 3.35; Br, 37.55.

1-p-Bromophenyl-2,3-diphenylcyclopropene (V).--To a 500-ml flask

equipped with a8 condenser and a magnetic stirring bar, was added
5.3 g (141 mmol) of lithium aluminum hydride and 250 ml of dry
ethyl ether. Solid 1-p-bromophenyl-2,3-diphenylcyclopropenium
bromide (IV) (20.0 g, 47 mmol) was added in small portions under

nitrogen to the mixture at 0°. After stirring at room temperature
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for 24 h, the reaction mixture was guenched by the dropwise addition
of water. The layers were separated; the ether layer was washed
with water, dried (NaZSDA) and evaporated to dryness. The residue
was purified by two recrystallizations from Skellysolve-B8 to yield
7.2 g (46%) of a white solid. An analytical sample was obtained

by recrystallization from ethanol, mp 113-114%; nmr (CDClB) T 6.86

1

(M, s, H ), 2.33-3.00 (14H, m, H, D; ir (EHClj) 1830 cm”

methine Ar

(m, C:C).
Anal. Calecd. far 021H158r: C, 72.63; H, 4,35, Faund:

C, 72.35; H, 4.47.

2-[p-(2,3-Diphenyl-1-cyclopropenyl)-phenyl]-2-propanol (VIII).--

To a nitrogen-flushed 50 ml flask eguipped with a magnetic stirring
bar, condenser, addition funnel, and nitrogen inlet, were added
0.14 g (5.5 mmol) of magnesium and 1.0 g (2.8 mmol) of 1-p-bromo-
phenyl-2,3-diphenylcycloprapene (V) in 15 ml of dry tetrahydro-
furan. A solution of 0.5 g (2.8 mmol) of 1,2-dibromoethane in 10
ml of tetrahydrofuran was added dropwise under nitrogen to the
mixture. After about 20% of the solution was added, the reaction
was initiated by crushing a piece of magnesium with a stirring
rod. The reaction flask was then immersed in an oil bath at 40°
and the remainder of the dibromoethane solution was added dropwise
over a period of 1 h. Stirring was continued for 30 min at this
temperature and the reaction mixture was then cooled tao o®. A
solution of 0.21 g (35 mmol) of acetune11 in 10 ml of tetrahydro-
furan was added dropwise over 1 h and the reaction mixture was
stirred far an additional 2 h., The resulting white suspension

was hydrolyzed with cold saturated ammonium chloride solution.

The mixture was extracted with ether. The ether extracts were
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washed with water, dried (NaZSDh) and evaporated in vacuo. The
residual oil was dissolved in a minimum amount of benzene and
chromatographed on a column of alumina. Triphenylcyclopropene

was obtained by eluting with Skellysolve-B. Elution with benzene
gave 0.32 g (34%) of a light yellow product. Several recrystalli-

zations from Skellysolve-B afforded snalytically pure white crystals

o
of mp 124k-125"; nmr (EDClB) T 8.50 (6H, s, Hmethyl>’ 8.21 (1H, s,
Hods 6277 (TH, 8, H oo ), 2.22-2.82 (16H, Hy ).

Anal. Caled. for C, H,,0: C, 88.30; H, 6.79; 0, 4.90.

Found: C, 88.20; H, 6.85; 0, 5.00.

1-[p=(2,3-diphenyl-1-cyclopropenyl )-phenyl]-3-cyclopentene-1-ol

(II1).--To a nitrogen-flushed 50-ml flask were added 0.14 g (5.6
mmol) of magnesium and 1.0 g (2.8 mmol) of 1-p-bromophenyl-2,3-
diphenylcyclopropene (V) in 15 ml of dry ethyl ether. A solutiaon
of 0.3 g (2.8 mmal) of ethyl bromide in 10 ml of dry ether was
added dropuwise under nitrogen to the mixture. After about 20%

of the solution was added, the reaction was initiated by crushing
a piece of magnesium with & stirring rod. The reaction mixture
was then heated to reflux and the remainder of the ethyl bromide
solution was added dropuwise over 45 min with stirring. Stirring
was continued for 3 h. The reaction mixture was cooled to 0°

and a solution of D.48 g (5.6 mmol) of 3—cyclopentenone8 in 100
ml of dry ethyl ether was added dropwise over 30 min. Stirring
was continued for 3 h at this temperature. The reaction mixture
was guenched with cold 2N hydrochloric acid. The ether layer was
separated, washed with 10% sodium carbonate solution, water, and
dried (NEZSDL)' The dried ether layer was evaporated and the

residual oil was subjected to preparative thin layer chromatography
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on 20 x 20 M silica plates. Elution with benzene afforded O.44 g
(40%) of crude product. Trituration of the solid with Skellysolve-B
followed by recrystallization from the same solvent yielded anal-

ytically pure white crystals, mp 99-100°; nmr (CDCl,) T 7.88 (7H,
3

S, Hgy), 7.16-7.37 (4H, broad s, Ho_yooooo ), 6.80 C1H, s, Hopoo )
4.30 (2H, broad s, H; ), 2.28-3.02 (14H, m, Hy ); ir (EDCLy)
3610 om™ | (m, O-H), 1836 cm™ ' (m, C=C).

Anal. Caled. for CocH,o0: C, B9.11; H, 6.33; 0, 4.56; MU,
350, Ffound: C, 88.98; H, 6.30; 0, L.60; MW (psmometric in benzene),

335,
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