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SYNTHESIS OF ~,9=XCMC=PRO~~ACYCL~ 

A STABLE RROSTACYCLXN A?iA3,W1 

Werner Skuballa 

Abstracts A stablo prostacyclin analog was synthaeized starting from an inter- 

medints of the Corey prostaglandin synthrsis. 

Th4 4xtrame instability of th4 biologically importent prortacyclin {PGI,)2 

1 llmll;s its therapeutical unefilnesm. Therefore intsnslva, synthstio sfforts 

hava been focused on modifying the reactive snolether system to prepare analog4 

with grrlrater chemical and metabolic stability and comparable phyeiological 

%ctivitias to natural PO1 13. 
2- 

In *hia #apar ia described the synthesis of thr at&b14 prostaoyolin-analogs 

p - 3, in which the labile enolsth~r function of thr tstrehydrofuran ring is 

transformed by ring ealnrgsmont and shift of the double bond to form the ~010 

strble allylic ether, as well as the synthesis of intersating: &ring inter- 

modistes (u apd i2) which are varillatile and interesting spthons for further 

prostacyelin-analogs. 

.! Prostacyclin (PG 121 2 Rl=OH Rz=H 4 RI =OH R2’ H 

2 Rj=H Rq’OH 2 Rl”“H R2= OH 

Starting from th* readily available known la&one g4, rbduction with 

diiaobutylal~ni~yUrid% (--70°C), Wittig-reaction (Ph3P~CH2, INSO, 259,$) and 
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acetylation (Ac20, pyridine, 25'C) gave the d&acetate 1. (80s yield). 

Functionalixation of the double bond with N-bramoauccinimide in wet di- 

q ethylsulfoxide (20°C, 0,s h)5, followed by chromatographiu separation, 

yielded 65s of the bromohydrin g6 

hydrin e6. 

and 2O$ of the more polar isomaric bromo- 

Transformation of i into the tetrahydropyranylether 10 (dihydro- 

pyran, pTsOH, CH2C12, 25*C] and rubeequent cyclixation with a 20$ solution of 

KOH in ethauol at 60:~ for 1 h resulted in the formation of the bicyclic 

alcohol ,,7 (84s yield from a). Esterlfication of 11 (PhCOCl, pyridine), 

followed by ramoval of the tetrahydropyranylsther (HOAC, H20, THF 65r35rlO), 

Jones oxidation and bleavage of the bsnxylether (H2, Pd/C, EtOH, HOAa) gave 

the ketone x8 (925 Field). 

After ketalizatio4 (HoCD~CH~OH, C6Ii6, pTrOH) of 12 to 9, the introduotion 

of the allylic alcohdl side chain was achieved by standard methods: Collins 

oxidation of 12 yielded the aldehyde & which wd6 immmdiately condensed with 

the sodium salt of ddmethyl-2-oxohmptyl phosphonate (DME, -2OOC) to afford the 

enone a (70s yield from u). Reduotion of x (Na13H4, CH30H, -4O*C) gave a 1x1 

mixture of the allylio alcohole _l& and 12 whioh was separated chromatographi- 
9 tally . 

The ally1 alcohollsystem in 16 was protected by benzoylation (PhCOCl, 

pyridine, yield: 1004) against the rather vigorous eubsequent hydrolysis of 

the ketal function (70s HOAc, lOOoC, 5 h) to afford the ketone u (yield 98$). 

Transeaterification tK2C03 3 , CH OH) of s, followed by tetrahydropyrauylation, 

Yittfg-reaction (Ph3P/=CH-(CH2)gCOONa, DMSO, 45OC) and removal of the tetra- 

hydropyranylethers gdve , after chromatographic separation, the more polar 

Z-isomer El0 (mp. 58%) and the E-fsomer 2" (mp. 85OC) in a 2:l ratio. 

u was analogously transformed into the 15-epi ieomere 2 aud 5. 

The configurationil aasignmeat of the triaubstiluted A5 double bond ae 2 

in 2 and a and aB E 9n 4 and 1 is based on the difference in the chemical 

shift of the 6a-protdns. Due to the steric interaction with the upper side 

chain the 6a-protons lshow a broad AD system (J = 12,5 Hz} in the Z-isomers z 

and 2 whereas the colreaponding signal8 in 2 and 1 are magnetiCally Practi- 

cally equivalent. oh+ olefinic proton H-5 in 2 and 2 (d= 5.17 ppm,t,J = 795 Hz) 

as well as in & and 5 (d = 5,42 ppm,tt J = 7,5 Hz) are also oharacteriatic. 

Whereas 2 ahawed ajome hypotensive activity in the rat, neither of 1 - 1 
11 

exhibited any a.ntia&egatory activity with human platelets . 

Acknowledanentr The author thanks Prof. Dr. H. VorbrUggen for stimulating 

discussions and Dr. A. Seeger for the interpretation of the NMR data. 
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RI = OTHP RZ= Br 
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R1 = OCOPh 
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