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ALLYLIC GEMINAL DIACETATES AS A al,a3 SYNTHON.
A CONVENIENT SYNTHESIS OF BICYCLO[3.3.1]1NONAN-9-ONE DERIVATIVES
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Abstract: 2-Acetoxy bicyclo{3.3.1]lnonan-9-one derivatives could be systhesized
from the reaction of allylic 1,1-diol diacetates(l) with pyrrolidine
enamine of cyclohexanone under the catalysis of palladium complex in
one step.

Palladium-catalyzed reaction of carbanions with diacetates of allylic 1,1-
1’2. The
reaction of enamines with w-allylpalladium complex has been studied by Muraha-

shi3. We wish to report here our recent results of the reactions of enamine

diols(l) has been studied by Lu and Trost under different conditions

with 1. We found that the reaction of allylic 1,1-diol diacetates (1) with
pyrrolidine enamine of cyclohexanone under the catalysis of palladium yields 2-
acetoxy bicyclo[3.3.1]nonan-9-one derivatives, which has the peculiar carbon
skeleton of natural products4'6.

The following procedure is typical: After stirring a mixture of 1,l-diacetoxy
2-propene(la, 316mg, 2 mmol), Pd(OAc), (22mg,0.1 mmol), dppe{40mg, 0.1 mmol) and
THF{10 ml)for 10min., N-{l-cyclohexenyl)pyrrolidine (2,300mg, 2 mmol) was added
with a syringe under argon atmosphere. The mixture was heated at reflux for 16h.
After removal of THF in vacuo, the residue was hydrolyzed by treatment with
water (10 ml) at 100°C (2 h.) and extracted with ether. The ether extract was
washed with aqueous NaHCO3, dried and concentrated. The residue was distilled by
short path distillation to give a colorless 1liquid, b.p 80-100°C (o0il bath)/
0.3mmHg., 150mg, yield 38%. Flash chromatography was used for further purifica-
tion (petroleum ether/ ethyl acetate=5/1).
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Synthesis of bicyclo[3.3.1]1nonan-9-one derivatives

Compound rl R? Yield Products
(%) 3 4
la H H 38 100
1b CH3 H 30 100
lc H CH4 43 83 17

The probable reaction mechanism 1is shown in scheme 1. The enamine
reacts first with the m-allylpalladium complex 5 to give 6 and acetate anion,
which attacks the carbon atom of the carbonyl group of the remaining acetoxy
group to form acetic anhydride and 7. Then,the newly formed enamine(7) attacks
aldehyde group intramolecularly and the latter reacts with acetic anhydride
followed by hydrosis to yield 3 and 4.

SCHEME 1
g’ 0A 1
1 Fd (0) 1 ¢ R
R OAc Rt A 0OAc 2
SN Ghe T wde ; — : A
Pd_ OAc I C=(]
U L 0-CCHy i Q@-@—@CHB
1 5 2 6 7
1 5 2 6 H,0
3 or 4

References and Notes

1. X. Lu, Y. Huang, J. Organomet. Chem. 268, 185, (1984).

2. B, M. Trost, J. Vercauteren, Tetrahedron Lett. 26, 131, (1985).

3. H. Onoue, I. Moritani, S.-I. Murahashi, Tetrahedron Lett. 121, (1973).

4. G. L.Buchana, "Topics in Carbocyclic Chemistry" (D.Lioyd,Ed.) Vol.l ,
Logos Press, London, (1969).

5. K. Nakanishi, T.Goto, S. Ito, 8. Natori, S. Nozoe (eds.)
"Natural Products Chemistry", Vol.3, Kodanasha, Tokyo,(1983),P.87.

6. A, J. Baker, D. V. Frazer, J. Chem. Soc. Chem. Commun., 290, {(1985).

. : b. 80 100°C(011 bath) /0.3 Torr; IR{neat): 1740(vs),1720(s); : 196 (M%),
%%6 ibs ,_43; IH NMR (CDéla,GOMHz} 5.25ém,lH) 2.45(m,24), 2. 3-1.35(m foaf,
2.0&5,335- 13C "NMR CDCla 90mMHz): 217.3, 169.7, 78:.3, 51,2, 45.9, 34.8,31.0,
28.8, 26.3,21.1, . ﬂlterature data: see reference 82. b.p.80—120°C
§01l bath) /0.3 Torr; IR neat 1740(vs),1720(s); MS;: 210(M*), 150,128, 107

§1135° 50 AMR(CDOLs |, 60MHZ) 5.2(m, 1H), 5.45(m,20), 2.4=1,4(m, 9H);2.0(s BHé,
1.8618,3H,3=6H2); ¢ NMR{CDCis ,90MEzf: 217.6, 164.9,77.4, 51.7, 50.3, 32.5,
30.5, 58.% 26.3,21.1, 19.6, 18.4. Elem. anal, calcd. for Ci2 Hig 03:.C,68.54;
H, 8.62;found: C.68.40; H 8,76, : m.€.54—55°c (from subimation);  IR:(neat}
17401(vs), 1720(s}; ms; 311(M+l%, 68, 151, 122, 55, 43; 1H NMRé?DCla,6OMHz;:
5.2(t 10 J=3fiz), 2.450m, 2H), 2.05(s, 38), 2.421.4(m, 9H), 0.95(d,3H,J=7Hz);

B¢ NAR(EDCIs ,00MEZ): 217.9,7170.0, 80.9,'50.9, 45.9, 37.6, 34.6, 30.8,30.1,
20.8, 20.0, 11.0; Elem, anal. calcd, for Ci2 Hig 03: C, $8.54;: °H, §.62; found:
C, 68,52; 1,8.70. 4g: b.p, 84-857C/0.2 Torrs IR: {neat): 1740(vs); 1720 (s)7
MS: 211§M+15 151,°T32,°5%, 43; 'H NMR (CCle ,60MHz): 4.65(m,1H), 2.45(m,2H),
2.4-1.35 (m,%1), 2.05(5,73f), 0.98(broad,3H)} Calcd exact mass for Cq HjgO3:
210.126; found: '210.125.

8. A.Heumann, H. Kolshorn, Tetrahedron 31, 1571. (1975).

(Received in Japan 18 January 1986)



