
Teu@dron Leitcrs. Vo1.33. No.2. pp. 213-216.1992 
Priitcd in Great Brihin 

0040439192 53.00 + .M) 
Pergamon Press plc 

A SIMPLE APPROACH TO HOMOTROPANES AND HOMOTROP-7-ENES 

John R. Matpasa and Craig Smith 

Department of Chemistry, University of Letcater, Leicester LE17RH, U.K. 

Abstract: 1,4_Functionalisation of cycloocta-13-diene usin a nitmso-cycloaddition 
strategy is followed by intramolecular cyclisation to yield f -azabicyclo[4.2.l]nonanes 
(h-s) and -non-‘l-enes (homotrop7-enes); the approach can be adapted to allow 
access to l-methylh~s. 

There has been considerable intexest in the algal metabolite anatoxind (1) and a number of syntheses of 

this compound have been repor&’ Routes to other derivatives of this ring system are rsre.z We mported 

earlie? a high-yield mute to tropane derivatives from cyclohepta-13-diene and we describe hem the 

extension of this method to the synthesis of homotropane s (9-axabicyclo[4.2. llnonane s) (2) and -7-enes (3) 

fmm cycloocta- 1.3diene together with an adaptation which yields l-methyl derivatives (4). 

(1) (2) (3) (4) 

[R = CW’h. cH3. HI 

The addition of nitroso-compound (S), generated in siru fmm benxohydmxamic acid and tenamthyl- 

ammonium periodate,“ gave nasonable yields of the cycloadduct (6) (Scheme 1). The yield of cyclotukhzt 

was lower than in the case of smaller cyclic dienes, presumably as a result of conformational resaictions 

on planarity of the diene; nevertheless, the overall process was amenable to large-scale pteparation of (6) 

since cycloocta-13diene is inexpensive. The benzyloxycarbonyl derivative (11) was pqxued similarly. 

The initial cycloadducts (6) and (11) wm transformed efficiently into the ckunino-alcohols (9a,b) and 

(lOa,b) using standard methods (Scheme 1). 
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These methods are clearly adaptable to the production of a wider range of substituted homotropenesJenes 

both by use of substituted cyclot~tadienes and by further functionalisation of in&rmediates in the schemes 

shown above. Both approaches are cutmntly being explored.1 1 

We thank the SERC for a studentshlp to C.S. and the SERC Mass Spectrometry Service at Swansea for 

high-resolution mass spectra. 
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The cyclisation a follows the 
nem/?=+ #le 

neral method described in mfcsence 3. However, improved 
yields are ge y obtamed in both - and 8- membered ring systems using a better leaving group 
(bromide rather than chloride). A slight improvement in yield is possible when-a z po$rs 
is used for the cyclisation (dichloromethane is removed from the hydrobmn& 
by dry acetone prior to treatment with base); these observations am entirely consistent with an SR2 
displacement mechanism. 

(2b) ‘H NMR (300 MHx, CDCl ) 8 1.34 - 1.63 (m. 8I-I), 1.79 - 1.86 (m, 2I-I). 2.08 - 2.28 (m, 2I-I). 
2.42 is, 3H), 3.24 (m, Z-Q 13C I?MR (75 MHx, CDCl ) 8 24.6(t), 30.2(t), 35.5(t), 42.9(q), 64.6(d). 
(3b) H NMR (300 MHZ, CDC 

fr’ 
8 1.32-1.64 (m, 6H5, 1.73-1.83 (m, 2H). 2.35 (s, 3H), 3.53 (ddd J 

= 6.3, 1.6, 1.0 Hz, 2H), 5.66 ( J = 1.0 Ha, 2H); 13C NMR (75 MI-Ix, CDQ) 8 24.7(t). 32.6(t), 
45.7(q), 71.9(d), 130.4(d); Vz talc. for C$It5N: 137.1204; found 137.120. 

(4a) ‘H NMR (300 MHZ, CDCl ) 8 1.21 (s, 3H), 1.33-1.88 complex, lOH), 1.94-2.13 (m, 2H), 
3.33 (m, 1H). 3.84 (AB J = 14.6& 2H), 7.10-7.37 (m, 5H); ’ 4 NMR (75 MHZ. CDQ) 8 24.8(t), 
25.2(t), 29.3( 

t 
) 29.8(t), 32.8(t), 38.5(t), 41.2(t), 47.3(t), 57.1(d), 62.9(s), 126.3(d), 128.0(d), 

128.4(d), 141. (s); m/z talc. for &I-I&k 229.1830; found: 229.183. 

R.F. Olofson, J.T. Martx, J.-P. &net, M. Piteau and T.J. Malfroot, J.Org.Chem.. 1984.49.208 1. 

See accompanying paper for examples of transannular 1.4 nucleophilic attach at sp* carbon of 
carbonyl gmups. 

The use of a 1:l mixture of mercury (II) acetate and 
trlfkoroacetate (c.f. J.M. Takacs. M.A. Helle and F. 
Takusagawa, Tetrubedron Left., 1989, 30. 7321) led to 
formation of (14) together with by- 
interesting hydroxylated derivative ( p 

ucts including the 
5). In contrast, use of 

mercury (II) trlfluoroacetate alone led to clean formation of 
(14) in 93% isolated yield 

D. Justice, J.R. Malpass and C. Smith, work in progress. 
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