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Abstract - The mtabolic labile a-chain of the FGD -analogue 2 (ZK 110841) can be stabiied by 
introduction of an @oxygen-atom resulting in 3 (Z&K l&82), whicrhss a much higher and longer lasting 
bioh@cal activity. on oml application in rats. The synthetic methodology for the synthesis of 3-oxa- 
&A 1 -prostagl~ will be discussed. 

Erostaglsndin & (FGD2) 1. is the major cyclooxygenase product in the central nervous system’) and can 

induce sleep in the brain2). PGD2, which is also synthesized by platelets, is furthermore a very strong 

vasodilator and inhibitor of blond-platelet aggmgation3) and exerts these effects through a distinct receptor 

different from the prostacyclin (EGIi) and prostaglandin Et receptors. 

Since FGQ contains a B_hydroxy-ketone moiety it is a very labile compound Therefore we41 and others5) 

have synthesixed stable analogues such as 2 (ZK 110841). which mimics the activity of the natural EGQ in 

biological ptofde and poten+). 

To improve the metabolic stability of 2 while preserving its high intrinsic activity we introduced an 

oxygen-atom at position 3 to inhibit the B-oxidation of the a-side chain. 

In this communication we describe the synthesis of the 3-oxa-FGD+talogue 9 (ZR 118182) using a reaction 

sequence which might be generally useful for pmparing prostaglandins with a 3-oxa-&Asv6-a-side chain. The 

major problem in this synthesis is a two carbon elongation by a Wittig-Homer reaction to give an 

Z-a&msaturated ester, which has then to be converted into the a-side chain. 

Saponification of the lactone @) with sodium hydroxide afforded after reaction with methyl iodide and 

tert.-butyldimethylsllylchloride the silylether 5, which was reduced selectively with DIBAH in 79% yield to 

the aldehyde 6’). For the subsequent _Zselective Wlttig-Homer reaction of 6 we studied the methods of 

BreueI8) and Stil19). 
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a) NaOH / MeOH 24oC 22h. b) MeI / DMSO / THF 24“C 16h. c) imid. / M~tBuSiCl / DMR 24OC 4h. 

d) DIBAH / toluene -7oOC 2h, e) u / RN(SiMes)2 / 18-crown-6 -7CPC 3Omin, f) DIRAH / toluene -7CPC 

to -20% 2h, g) BK!H2C!O@u / 25% NaOH / Bu4NHS04 / toluene 24“C lSh, j) HOAc / H20 / THF = 

65/35/10 24°C18h,k)LiOH/MeOH240C16h 

Under the conditions of Breuer (see table 1, entry 1) the cyclic phosphonate IQ converted 6 in only 75% yield 

tothea&unsamra ted esters zl”), contakting predominantly the undesimd &isomer, whereas an m&ratio of 

9: 1 could be achieved employing the bis(tiuoroethyl)_phosphonate 1 (entry 3) aaxaxbng to Stillg). 

On using a normal phosphonate like 12 with butyllithium (entry 5) or with the base of the Still system (en- 

try 4) 6 gave a 1:9 mixture of _m_-z, whereas Still described a m_-ratio of 8:l in a reaction of 12 with 

n-octanal under the conditions of entry 4. We obtained however the predominant formation of the desired 

_Zisomer when we used the Breuer phosphonate u in combination with the Still base 

KN(SiMe3)7/184xown-6 (entry 2). 

In summary we found that the Still conditions gives generally the best m-ratio. But even the cyclic 

phosphonate B will produce a good &selectivity on using a base system having minimaRy complexing 

counterions like RN(SiMe3)/18-crown-6. 

The 91 mixtum of 29E_z could not be completely sepsrated due to the diastcreomers of the 
11,15-tetmhydropyranylethers. However, after DIRAH reduction of 2 followed by etherification under 

phase-transfer-condition with text.-butylbromoacetat 11) and desilylation, the small amount of the undesired 
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Table 1. L Renakms ofa with (R%$PoaP()-c!H2qMe 

entry’ Phosphonate 3 base z/E-ratio” yield 

1 lo 
>ci 

B&i 1:3 75% 

2 lo KN(SiMe& / 18-cnxvn-6 7:3 89% 

3 11 a3cH2 KN(SiMe& / 18-cnxvn-6 91 95% 

4 u Me KN(SiMe& / 18uown-6 19 99% 

5 12 Me BtlLi 19 85% 

l ~reactionswencarriedoutat-7ooCinTHFassolvent l * measumd by integration of the 

lH-NMR-signals of the &hydrogens of the m ester-moiety in 2 

E-812) could be completely removed by chtomatography (SiO, n-hexane / 0 - 60% ethyl acetate). Tosylation -- 
of alcohol _zs’2) and subsequent nxction with tetmbutylammonium chloride fumi&ed the 9-8-&loro 

compound g13’ containing only traces of the A89-unsaumued by-product After removal of the 

11,15protecting groups we were able to separate the pure 9-&chloro compound from the A*~-olefir~~~~ by 

chromatography (SQ, toluene / 0 - 15% isopmpanol). Saponifkation with lithium hydroxide fumished 

finally 2 (ZK 118182)‘? 

3 showed the same potency as 2 in the PGD+xx@or binding test (competition factor = 0.5; PGQ = 1) but 

had a much higher and longer blood pressure lowering activity on oral application in rats than the 

PGD2-analogue 216). 
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