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Bridgehead reactivity has been a subject of interest for many years.] As an extension of
our interest in 1,4-aryl participation reactions,2’3 we are currently investigating the applica-
tion of such reactions to the synthesis of bridgehead substituted compounds. We now report the
first synthesis of two novel bridgehead substituted benzobicyclo[2.2.2]octenes (1,2) from the
readily available 4-phenylcyclohexanone using this approach {See Scheme 1).
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Thus, 4-pheny1cyclohexanone4 (100 mg) was converted to benzobicyclo[2.2.2]Jocten-1-01, 1, by
the action of polyphosphoric acid (5 ml, steam bath, 48 hrs). Following standard ether workup, a
small amount of unreacted starting material was removed by its precipitation as the semicarba-
zone, affording the vpc-pure product alcohol as white crystals, m.p. 108.5-110°, 81% yield. Al
spectral data confirmed the structure of the product as benzobicyclo[2.2.2Jocten-1-01 (1). High
resolution mass spectrometry on the molecular ion of ] gave a formula of CyH;40 (measured mass
174.0995, calculated 174.1045). Nmr (60 MHz, CDCl3): §7.6-7.0(c, 4H, Ar), 2.95(b, 1H, Hy),
(c.f. §2.93 for the bridgehead proton of benzobicyclo[2.2.2]octene), 2.1-1.2{c, 9H, including
one D,0-exchangeable proton at 1.5). IR (nujol mul11)3350 cm~* (OH).

The synthesis of the chloro compound 2 (benzobicyclo[2.2.2]Jocten-1-y1 chloride) proceeded
via 1-chloro-4-phenylcyclohexene, Eﬁ which was formed in 92% yield by reaction of 4-phenylcyclo-
hexanone with phosphorus pentachloride. Recrystallization of the product from pentane afforded
colorless crystals of 3 (92% yield), m.p. 50.8-51.5°. Analysis: calculated for Cy H;5Cl:
C, 74.78; H, 6.80; C1, 18.41. Found: C, 75.05; H, 6.74; C1, 18.57. Nmr (60 MHz, CDC13):
§7.4-7.0(c , BH, Ar), 5.82(b , 1H, olefinic), 3.0-1.6{c, 7H, aliphatic.)

1-Chloro-4-phenylcyclohexene (10 g) was placed in a polyethylene bottle equipped with a tef-
lon coated stirrer bar, and anhydrous hydrogen fluoride (12 ml1) was concensed intoc the bottle.
The reaction mixture was stirred overnight, during which time the hydrogen fluoride was allowed
to evaporate. Standard pentane workup yielded a colorless oil (7.4 g) whose major component
(88%) was isolated by preparative vpc (6' SE30,270°) to provide 2,b.p.148°, .07mm whose spectral
data were wholly consistent with the structure given. High resolution mass spectrometry gave a
formula of C;H;3C1 (measured 194.0673 and 192.0700, calculated 194.0676 and 192.0705),

4669



4670 No. 51

U.v. ACHCT3 208 (29,270 and 260.5 (319). Nmr (60 MHz, CCl): 67.5(c » TH, Hy), 7.1(c » 34,

B c.D ) 2.9(b , TH, H,), 2.5-1.5(c , BH, CH,). At 200 MHz the aromatic region was sufficiently
s1mp11f1ed to allow its complete analysis as an ABCD system. 30 assigned Tines produced, after
three iterations, a calculated spectrum whose R.M.S. deviation from the observed spectrum was
0.183. The final parameter sets thus derived were only compatible with an unsymmetrical o-di-
substituted benzene: 8p 7.540, 8g 7.191, 8¢ 7133, & 7.036, JA,B 7.42, 3 1.07, JA,D 0.22,

7 36, J T 13, J 7 28.

A1though benzob1cyclo[2 2.2]octene itself has been known since 1938, 5 ours is the first
synthesis of bridgehead substituted compounds in this ser1es.6 The mechanism of formation of ]
and 2 proceeds via a 1,4 aryl participation across a (boat) cyclohexane. It is not possible to
differentiate between the Ar,-5 and Ar,-6 modes in this system, although such mechanistic
elucidation has been accomplished in the 4-aryl-n-butyl p-bromobenzenesulfonate series.2’3 To
our knowledge such 1,4 aryl participation reactions have not previously been extended to the
synthesis of bridgehead substituted compounds.

AC

Compounds l and 2 are of considerable interest with respect to their stability and solvo-
lytic behavior. The T-position is both benzylic and a bridgehead position, and the effects
of these factors on reactivity at that position is currently being studied in our
laboratory.
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