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Summary Tnenes (3 are prepared and their mtramolecular cycksatron to give the 5a- 

aryloctahydrobenzazepmes @) is described 

We have recently described a stereospecific route to the morphine fragment (I.) which 

involves an intramolecular Dlels-Alder reaction1 . Although compounds such as (1) are 

known to possess analgetlc actlvlty2, the “homologous” compounds Q) containing an extra 

methylene group In the heterocyclic nng are relatively unknown and there IS only one report 

of the syntheses and analgetlc propertles of these Sa-aryldecahydroP-benzazepines3 The 

mtramolecular Diels-Alder reaction creates two new rings; In addition to the cyclohexenyl 

nng, a second nng IS formed, the size of which IS determined by the length of the chain 

connecting the diene and dlenophlle Examples In which the connecting chain IS 3 or 4 

atoms long (producing 5 and 6-membered rings) are ublqultous4a and examples of longer 

chains are also known4b but examples in which the connecting chain is 5 atoms long 

(producing ‘I-membered nngs) are rare and usually Involve helpful restraints within the 

system4a. We planned to extend our ongmal intramolecular Dlels-Alder reaction to explore 

the posslblllty of 7-membered nng formation in a reverse-electron demand sltuatron and to 

prepare the interesting Sa-aryldecahydro-Pbenzazeplnes. 
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The triene (,&), carrying an unsubstituted aromatic ring, was prepared as outlmed in 

Scheme 1. Wittig methylenation of the sodium salt of benzoylpropionic acrd followed by 

treatment with thionyl chloride gave the unsaturated acid chloride (4sa). Reaction of (&) 

with ethanolic methylamine gave the unsaturated amide @& m an overall yield of 75%. 

Reduction with lithium aluminrum hydride and acylatron with hexadrenoyl chloride gave the 

tnene @g) in 71% yield. Attempted cyclisation of triene @,,a) under the conditions used 

prevrously (DMSO, 1 80°C)l led to decomposition. Reaction in a sealed tube at 1 80°C in 

toluene led to 88% recovery of (&). Raising the temperature to 260°C using toluene as 

solvent gave a 10% yield of the o&unsaturated lactam &). Migration of the double bond 

was confirmed by the appearance of a multrplet at 66.5ppm integrating for 1 proton. The 

a-stereochemistry of the C-7 methyl and the C-5a phenyl groups was assigned tentatively 

by comparison of the 1 H n.m.r spectrum of (66) with that of (6h) whose stereochemistry 

was confirmed by further transformations (see below). Although the yield of this Drels-Alder 

reaction IS low, the only cyclisation product again appears to anse via the --transitron 

state’. 

The 3-methoxy-substituted tnene (a) was prepared by a different route outlined in Scheme 

2 Allyl~c oxidation of the styrene a6 with selenium dioxide In a mrxture of acetic acid and 

acetic anhydnde7 gave the allyic acetate (8) in 26% yield. Reduction (lithium alummlum 

hydride in ether) gave the alcohol c9) which underwent a facile Claisen rearrangement on 

treatment with trimethyl orthoacetate in toluene containing catalytic propronrc acid under 

Dean-Stark conditions8 to give Up) in 85% yield. Hydrolysis of the ester group (NaOH, 

aqueous dloxane) gave the acid (j.l) in high yreld. The remainder of the synthesis parallels 

that of tnene m) vra acid chlonde (a) and amide (s) to give (a) In 44% yield (see 

Scheme 1) Heating of tnene @b) in toluene at 260°C gave lactam (sh) In 25% yield. The 

structure of this product was confirmed by 1 H n.m r. and mass spectrometry Again the 

presence of a high-field doublet confirms the &-stereochemrstry. However, both the N- 

methyl singlet (53 05) and the C-methyl doublet (50 6) show two signals with very similar 

chemical shifts in the ratio of 3 1 Reduction of (6b) usmg lithium alumrnrum hydride In ether 

led to the amine (12) In which the carbon/carbon double bond is retained. This IS contrary to 

the behavlour observed in the octahydrorsoquinolrne series where both functronalrtres are 

reduced under these conditions1 Again, amine u2) shows the same effect In the 1 H n m.r. 

as (f&). The C-methyl signal consrsts of two doublets at 60 58 and 60.52 In the ratio of 3.1, 

the N-methyl (52.40) shows a “shadow” peak (62.36) and and the oleflnrc proton signal IS 

two overlapping multiplets (55.8) in the same ratio Finally, catalytrc hydrogenation of (12) 

gave (El) in which the U6!16 nng junction is confirmed by the high-field doublet (SO 55) for 

the C-methyl group’. 



3844 

The unusual doubling of some signals in the ‘H n.m.r. of the compounds in the 

methoxyphenyl series IS not yet understood. This effect is not observed in (6a) and could be 

due to hrndered rotation caused by the methoxy substituent. Further experiments are 

underway to clarify this phenomenon. 
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