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A NEW SYNTHETIC ROUTE FUNCTIONALISED
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Interest in recent yea.rs2 in tricyclo adducts of type J has prompted us to report
our findings'in synthesising molecules of this type.

Literature to date has been confined to reactions of tropones 2a,b,0,d,8,5,

cyclo~
heptatr::i.ene28 and, more recently, the tropylium 5.on2h with various cyclopentadienes,

the resulting adducts being formed by an endo ZE+A7cyclo addition. In this paper we
wish to report an alternative synthesis of substituted tricyclo 5.3.2.02°f7dodecadienes
which we investigated in the course of work on bicyclo 5.2. _27nona.ne83. This synthesis
has been achieved for both the substituted and unsubstituted structures, 2b and E
respectively.
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The synthesis of 2a makes use of the kmown adduct 3 which has been ahown4 chemically
to have the endo configuration. Reductions using lithium aluminium hydride in ether are
1mown5 to proceed without epimerisation of the adjacent asymmetric centres. Thus the
adduct 3 afforded diol 4a (97%, m.p. 72-72.5°) which, when slowly added to excess methane
sulphonyl chloride in pyridine at 0°, yielded the bis-mesylate 4o (96%, m.p. 96-97°).

Ring closure was then effected using the method of Bloomfield and Femnessey by in situ
replacement of the mesylate groups with cyanide followed, on addition of NaH, by a Thorpe
cyclisation to yield the (J-cyanoamine 2a /88%, m.p. 188°%; IR \)g_‘g 3460, 3390, 1645 cm ),
vg‘:_’fl 2210 cm™'; TV )\mﬂ 263.5 nm (€ 15,000), BCl addition, hypsochromic shift to 238 nm
(€ 10,700); MMR § 1.44 (=, 6H, Hg, 119, 1110), ca 2.2 (m, 1H, Hs)' ca 2.7(m,48, H,, 35,37)
3.20 (4, J=BHz, 1H, 32), 4.24 (s(broad), 2H, D0 exchange, NHZ) 7.03 ppm (m, 2H, : AP H12);
analysis 013316N2-7'
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For the synthesis of the substituted compound 2 we used the benzoate 3 which we
reported Ja in an earlier paper as having the endo configuration as shown. We assigned
this by MMR ( & 3.66 ppm, s, 2H, Hy, B ) being aware that the dihedral angle (@) between
the exo proton and the bridgehead proton is ca 75 and by the Karplus ’cheory7 there should
be little or no coupling. Anete in 1962 identified gendo and exo adducts § (8 = ca 25°,
coupling) and I (f = ca 80°, no coupling) by correlation of dihedral angles. Subsequent
X-ray xa.na.lyeis3~b of the p-bromo benzoate derivative of 2 confirmed the endo structure.
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To avoid complications of comcomitant reduction of the benzoate when the anhydride
is reduced, 3 was converted to the corresponding ketal derivative which would be stable
to reductive conditions. Thus hydrolysis of 3 with sodium carbonate solution and Jones
oxidation of the crude product a.fforded the keto anhydride § [ 2% (from 5), m.p. 199.5-
200.5°% analysis C,, H,, 0,5 IR (co) 1867, 1834, 1768 cu \ﬂmr 1697 cm'; MR 8
2.57 (q, J=18, 4 Hz, 2H, By, ,.)s 2. 88 (q, J=18,4 Hz, 28, E 28, 48),,3 .24 (m, 211, 1,50
3.96 (s, 2H, H8,9)’ 6.31 ppm (q, J=5.5, 3.5 Hz, 2H, 6,7-27' A% in the case of benzoste 5
the singlet for protoms H8 and H9 indicated that the anhydride was in the endo con—
figuration. Using ethylene glycol/pTSA, ketone 8 readily gave the ketal derivative 9
(55%, m.p. 225-226. 5°- analysis C13 14 5; IR V(CO) 0 1860, 1829, 1778 cm -1y ; MR § 1.67
(4, J=14 Hz, 2H, E ), 1.99 (q, J=14, 7 Hz, 2H, H 26, E,), 2.02 (s(broad), 211,
3.80 (q, 4H, methylene), 3.98 (s, 2H, E s 9), 6.15 ppm (q, J=5,4 Hz, 2H, H, 7)
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Before reduction of 3, it was first convarted to the diester 10 [ 9%, m.p. 89.5-
91.5% analysis Gy Hy Ogs IR Vgocid 1745 cn's HMR § 1.71 (a, J=14,2 Bz, 28, By, 40)?
1.97 (a, J=14,6 Bz,2H, H, 48) 2.86 (e broad), 2H, Hy,s5), 3.55 (s, 6H, methyl), 3.76
(sy 28, By o), 3.86 (q, 48, methyl) 3.76 (s, 2H, Bg g), 3.86 (q, 4H, etlylene), .28 ppm
(g, J=5.5, 3 5 Hz, 2H, Hg_7)/ by hydrolysis followed by diazomethane treatment. NMR
confirmed the endo configuration of the two ester groups and these were reduced with
hth.uxm aluminium hydnde to yield 11a (76%, m.p. 137.5~138. 5 3 a.nalysis 013 320 4,

IR \’OH 3350 cm ) The bis-mesylate 11b [7%, m.p. 106=-107. 5% KMR § 2.98 ppm

(s, 6H, 0113302)7 and the deaired f3-cyanoamine 2b /19%, m.p. 149-151°%; IR v 3460,
3345, 1646 cm 'y, 1(;1_1; 2175 en™ '3 AEtoH 263.5 on (€ 12,700) ECL a.ddition,
hypsochromic shift to 238 nm (¢ 8,870); mass a.na.lyeis9 n/e 258.13762 (015 1808, Tequires
258.13682_)_7 were prepared under the conditions described above.
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A minor contaminant was present formed by the mechanism:
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(m/e 12 requires 247.12083; found 247.12024)
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