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SYNTHESIS OF 6,9-HOMO~PROSTACYCLIN

A STABLE PROSTACYCLIN AHALOG1

Wexrner Skuballa
Ressarch Laboratories Schering AG, Berlin - Hargkanmen
D-1000Q Berlin 65, Germany

Abstract:t A stable prostacyclin analog was synthesized starting from an inter-~
mediate of the Corsy prostagleandin aynthesis.

The extreme inastability of the blologically important prostacyclin (PGIZ)2
1 limits its therapeutical usefulness, Therefore intensive synthetic efforts
have been focused on modifying the reactive enolether system to prepare amalogs
with greater chemical and metabolic stabillty and comparable physiological
activities to natural PG12 l?.

In this papsr ia described the synthesis of the stable prostacyclin-analogs
2 - 3y in vwhich the labile enclether fumction of the tetrahydrofuran ring is
transformed by ring enlargement and shift of the double bond to form the wmore
stable allylic ether, as well as the synthesis of intersating Gering inter=
mediates (l& and 13) which are versatile and interesting aynthons for further

prostacyclin-analogs.
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Starting from the readily available known lactone é&, reduction with
diisobutylaluminiumhydride (~70°C), Wittig-reaction (PhBP-CHz, DMS0, 25°C) and
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acetylation (Aczo, pyridine, 25°C) gave the diacetate 7 (80% yield).

Functionalization of the double bond with N.bromosuccinimide in wet di-
methylsulfoxide (20°C, 0,5 h)s, followed by chromatographic separation,
yielded 65% of the bromohydrin QF and 20% of the more polar isomeric bromo-
hydrin 9 . Transformation of 8 into the tetrahydropyranylether 10 (dihydro-
pyran, pTaeOH, 0H2012, 25°C) and subsequent cyclization with a 20% solution of
KCH in ethanol at 60?0 for 1 h resulted in the formation of the bicyclic
aleohol 117 (84% yield from 8). Eaterificatiom of 11 (PhCOCl, pyridine),
followed by removal of the tetrahydropyranylether (HOAc, H20, THF 65:35310),
Jones oxidation and ¢leavage of the benzylether (Ha, Pd/C, EtOH, HOAe) gave
the ketone _1_28 (92% yield).

After ketalizatioh (HOCHchEOH, 06H6, pTsOH) of 12 to 13, the imtroduction
of the allylic alcohdl side chain was achieved by standard methodst Collins
oxidation of 13 yielded the aldehyde 14 which was immediately condensed with
the sodium salt of d#methy1-2-oxohopty1 phoephonate (DME, -2000) to afford the
enone 15 (70% yield from 13). Reduction of 15 (NaBH), CH,0H, -40°C) gave a 111
mixture of the allylic alcohols lﬁ and 17 which was separated chromatographi~
callyg.

The allyl alcohol system in 16 was protected by benzoylatiom (PhcOC1,
pyridine, yield: 100ﬁ) against the rather vigorous subsequent hydrolysis of
the ketal function (70% HOAc, 100°C, 5 h) to afford the ketonme 19 (yield 98%).
Transesterification Qcho ’ CHBOH) of 19, followed by tetrahydropyranylation,
Wittig-reaction (Ph3H-CH-(CH2) 3coc:)ma, DMSO, 45°C) and removal of the tetra=-
hydropyranylethers gave, after chromatographic separation, the more polar
Z-isomer g‘o (mp. 589C) and the E-isomer &10 (mp. 85°C) in a 231 ratio.

17 was analogously transformed into the 15-epi isomers 3 and 3.

The configurationsl assignment of the trisubstituted A’ double bond as Z
in 2 and 3 and as E in 4 and 5 is based on the difference in the chemical
shift of the 6a-protons. Due to the steric interaction with the upper side
chain the 6a-protons Ishow a broad AB system (J = 12,5 Hz} in the Zeisomers 2
and 3 whereas the coqreaponding signals in 4 and 5 are magnetically practi-
cally equivalent. Thq olefinic proton H-5 in 2 and 3 (d= 5.17 ppm,t,J = 7,5 Hz)
as well as in 4 and § (d = 5,42 ppm,t, J = 7,5 Hz} are also characteristic,

Whereas 2 shawed dome hypotensive activity in the rat, neither of 2 ~ §
exhibited any antiagéregatory activity with human platelets11.
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