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SYNTHESIS AND CHIROPTICAL PROPERTIES OF AN OPTICALLY ACTIVE DOUBLY
BRIDGED ALLENE. (8][10]SCREW(2]ENE

Masao NAKAZAKI,* Koji YAMAMOTO, and Miharu MAEDA
Department of Chemistry, Faculty of Engineering Science
Osaka University, Toyonaka, Osaka 560

The dichlorocyclopropane derivative é_prepared from éfwas treated
with (-)-sparteine modified butyllithium to afford (+)-(R)-({8]1[10]
doubly bridged allene Qi) whose absolute configuration was assigned by
its CD analysis.

Our continuing interests on twisted m-electron systems have led us to report the
first synthesis and absolute configuration determination of (+)-(S)-[8](8J]paracyclo-
phane (l)l) and (=)-(R)-[81[8] trans doubly bridged ethylene @), 2) and a natural
extension of these studies prompted us to prepare the doubly bridged allene (3) whose
unique axial chirality as well as its gyrochiral nature has been much discussed. 3 In
this communication, we wish to report our successful: syntheS1s of (+)- and (+)-(R)-
(8](10) doubly brideged allene ([8](10]screw(2lene) (4) +) together with latter's
chiroptical properties.
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Dichlorocarbene insertion reaction of bicyclo(10.8.0)eicos-1(12)-ene (296) with
chloroform, 50% NaOH, and cetyltrimethylammonium chloride provided an 84% yield of the
dichlorocyclopropane derivative 6, mp 120- 121°C which was treated with butyllithium in
diethyl ether at -78°C. 7) Purification through vacuum distillation (bp 125-135°C/0.1
mmHg) followed by chromatography over 5% AgNO3 immersed silica gel gave the (+)-({81(10]
doubly bridged allene (i)B which was recrystallized from acetone to afford a 5% yield
of needles, mp 72-74°C, MS(m/e) 288(M*), UV (isococtane) Amax 213.5 nm ( € 9400).

Making a striking contrast to the corresponding [8](10] trans doubly bridged
ethylene which was found inert to both catalytic hydrogenation and ozonolysis,6’9)
(£)=4 could be smoothly hydrogenated with Pt0, catalyst in ethyl acetate-acetic acid
solution to the tetrahydro dellvative 7, mp 41-42°C, MS(m/e) 292(M*). Isolation of
1,10-cycloeicosanedione (8) ), mp 51- 53 C, from the ozonolysis product of (#)-4 also
confirmed the proposed structure &,

In securing i’in an optically active modificatior, the dichlorocyclopropane
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derivative § was reacted with a mixture of butyllithium (2 mol equiv) and (-)-
sparteinell)(4 mol equiv) in diethyl ether at -78°C, and the same procedure for the
preparation of the racemic modification including AgNOB-silica gel chromatography
yielded (+)-4 (9% yield), mp 59-64°C, [a]és +4.3°(c 1.6 in hexane); [a]365 +13°

(c 1.6 in hexane)12 whose identification was established by the spectral comparison
with the racemic 4. The dextrorotatory 4 exhibits, in common with (+)-(R)-1,2-
cyclononadiene (9),13) a characteristic Cotton curve with respective (-) and (+)-
Cotton effect at shorter and longer wavelength region (c 1.48X10_3, isooctane; ;D)
(nm) +1.4X102(22O) -2. OX102(231)), and this, when coupled with the "sector rule", 14)
assigns the (R)-configuration to (+)- -4 .
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