
Tetrahedron Letters,Vo1.23,No.27,pp 2811-2812,1982 0040-4039/82/272811-02$03.00/O 
PrInted in treat Rrltaln 01982 Pergamon Press Ltd. 

A STEREOSPECIFIC SYNTHESIS OF 

lo-OXA-9,11-ETHANO-PGH1 DERIVATIVES 

Martin F. Ansell*a, Michael P L. Catonb and Peter C Northa 

a Department of Chemistry, Queen Mary College (Unlverslty of London), 

Wle End Road, London El 4NS, England. 

b 
The Research Laboratories, May and Baker Ltd., Dagenham, Essex, 

RMlO 7XS, England 

Abstract The reactlon of the formylfuran 1 with malelc anhydrlde and N-methylmalelmlde 1s 
reported as the key step In the gynthesls of novel lo-oxa-9,11-ethano-PGHI analogues. 

Analogues of the prostaglandln endoperoxldes have attracted much attention recently owing 

to their blologlcal actlvlty and the Involvement of the natural compounds In prostanoid blo- 

synthesis lt2 It has been reported, for example, that the PGHl analogue 2, having an oxygen 

atom at posltlon C-10 and a 9,11-ethano bridge, exhlblts potent vasodepressor and broncho- 

constrlctor actlvlty In vlvo 3 

In this connection we wish to describe the stereospeclflc conversion of the readily 

accessible formylfuran l4 - into the novel IO-oxa-PGH1 analogues 3 and 5 having a bulky 9,11- - - 

ethano bridge These analogues are Important In establishing the speclflc structure requirement 

necessary for a blologlcally more selective compound with potential therapeutic value 
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Reaction of 1 with malelc anhydrlde (1.5 - 

elusively the crystalline exe-adduct 7 III 64% - 

9 x=0 10 
17 X=NCH3 - R = (Ci&C02CH3 

equivalents, ether, 23", 4 days) afforded ex- 

yleld5 [m p. 87-88'; NMR/CDC13 69.85 (lH, s,CHO), 

65.66 (lH, s,O;CH), 65.42 (lH, s,O;CH), ~,,,~.Jcrn-~ 1860, 1780, 1730, 1660; Xm,x/EtOH 252 nm]. 

Catalytic hydrogenation of 7 (THF,Pd) gave a 99% yield of the reduced product 8 derived from the _ - 

expected cls-addltlon of hydrogen to the least hlndered exo-face2'3 of 7 [NMR 69.83 (lH,d, 2Hz, - 

CHO), 65.05 (lH, d, 5Hz, O;CH), 64 94 (lH, d, 5Hz,O$CH)] Eplmerlsatlon of the formyl group of 8 _ 

Into the thermodynamically favoured exo,trans-conflguratlon was achieved cleanly andquantItatively 

with anhydrous potassium acetate (0.5 equivalents, PhCH3, loo', 3h) to give the exe-aldehyde 9 

[NMR 69.58 (lH,d, 2Hz, CHO), 65.20 (lH, s,O+>CHCHO), 64.95 (lH, d, SHz, OZCH)]. Sequential t&t- 

ment of 9 with THF-Hz0 (3 2, 23",24h) followed by excess etherealdlazomethane (0°,2mln) afforded - 

the triester 10 In 51% overall yield. Standard elaboration' - of 10 using dImethy 2-oxoheg- - 

tylphosphonate gave the enone 4 (80%) which, after ketone reduction,' - gave the required analogue 

3 as a mixture of eplmerlc alcohols In 73% yield. - 

In contrast to malelc anhydrIde, the reaction of N-methylmalelmide with 1 (THF,23",8 days) - 

gave a 78 22 mixture of endo- and exo-adducts in 79% yield. This mixture could be lsomerlsed In 

refluxlng toluene (3h), however, to give exclusively the required exo-isomer 11 (80%) which after - 

hydrogenation and subsequent lsomerlsatlon, as described above, afforded the lntermedlates 12 - 

(99%) and 13 (100%) respectively. - Elaboration of 13 gave the enone 6 (54%) which on reduction - _ 

gave the analogue 2 as a mixture of eplmeric alcohols in 73% yield. 

Blologlcal evaluation of these new analoques 3 to 6 "111 he reported at a later date 6 
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All intermediates were characterlsed by 100 MHz PMR, IR, W (where applicable) and high 

resolution mass spectra. Detalled and unambiguous stereochemlcal assignments were made from 

PMR spectra with special reference to the multlpllclty of the brldgehead proton signals. More 

specLflcally, this methane proton appears as a slnglet when adlacent to a carbon bearing an 

endo-proton (1-e. J=OHz), and as a doublet 

(J=SHZ)."~ 
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