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A NEW APPROACH TO THE BICYCIO ( 5.2+1 ) DECANE SYSTEM. |
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SUMMARY : A simple route to the bicyclo ( 5+2.1 ) decane system by oxidation of
trimethylenenorbornane is demonstrated.

The unique properties of cage compounds containing more than seven-membe--
red rings arouse steady interest of organic chemists.2 The bicyclo ( 5.2.1 ) de—
cane system as a model for mechanistic and conformational studies is quite at-
tractive although there is no convenient synthesis of compounds with such a ske-
leton.3 Here we wish to describe a simple method for the preparatione of the hi-
therto unknown bicyclo (5.2¢1) deca=~2.6-dione ( 3 ).
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Both endo- and exo - trimethylenenorbornane ( tricyclo ( 5.2.1.02'6) decane )
( 1 and 2, respectively ) undergo oxidation with a five to ten fold excess of chro-
mic acid or anhydride in glacial acetic acid at 20-3500. After 4 hours the reaction
mixture was dilubed with water, neutralized with concentrated sodium hydroxide solu-
tion and extracted with chloroform. The diketone ( 3 ) was obtained after recrystal-
lisgtion of the residue from pentane, in 65% yield, mep. 62-65 °; Tz mr (coc1,,
80 MHz : complex multiplet in § 1.3=3.1 ppm region ; 130 NMR (CHClZ, 20 VMHz ) i
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§ 21492 (Cg )y 23.07 (C), 29:26(C)s 374 40(C3 5)y 49466 (G, ),
212425 (Cp ) 3 IR (CC1l,) #1710 cm™ ! 5 MS (m/z ) * 166 ( ut ), 131, 125, 97, 96,
55 ( 100 % )3 Calcd for CaoHqg0p * C17113 5 H,8+83+ Found * C,71.15; H,8.69

The parent hydrocarbon, bicyclo (5%.2+1 ) decane ( 4 ) still unknown was pre-
pared by the Huang-Minlon reduction of the diketone ( 3 ) in 50 % yield.

After chromatographic separation on silicagel and subsequent recrystallization
from acetic acid, the specimen was 98% pure, containing 2% of ( 1 ) and ( 2 ) as an
impurity, mep.. 52=54 °C; 19¢ MMR ( CHCly, 20.MHz ) 5 & 23492 (Cy 5 ), 25.92(Cy
28472 (.Cg g )s-33:51 ( Cp g )y 34467 ( Eyg ), 36.06(C1,7 Y+ 58 ( n/z ). 138 (%),
110, 95, 82, 81, 67, 28 ( 100% )3 Calcd for quan ¢ C, 864895 Hy 13411+ Found ¢
C, 86+80; H, 13.09.

The final proof of structure of the hydrocarbon ( 4 ) was performed by direct
comparison with the hydrocarbon obtained in 50% yield by Huang-Minlon reduction of
bicyclo ( 5.241 ) decane=10-on { 5 yoa,

The IR and NMR spectra and retention time in GIC of these two hydrocarbons
are identical. Hence, the hydrocarbon has the structure of bicyclo ( 5.2.1 ) decane
( 4 ), as proposed.
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