Te?rahedron Letters,Vol.23,No.20,pp 2135-2138,1982 0040-4039/82/202135-04$03.00/0
Printed in Great Britain ©1982 Pergamon Press Ltd.

SYNTHESE OF 13«0XA- AND 13-THIA-~PGI,:

o oN

7oA YT TR VAT AT ey 2w w

METABOLICALLY STABLE AND BIOILOGICALLY POTENT

ﬁIZ ANALOGUES
lajos Novak™, Jézsef Asz6di™™, and Csaba Széntay™?'*>

*TInaetitute for Organic Chemistry, Technical University, 1521

Budapest, Hungary

*XCentral Research Institute for Chemistry, 1525, Budapest, Hungary

XXXChinoin Pharmaceutical and Chemical Works Ltd., 10“5, Budapest

Hungary

Summary: 13-0xa-13,14-dihydro-PGI, (6) and 13-thia-13,14-dihydro-PGI, (2)
were synthesized from the ocorresponding PGan analogues via iodo

ether formation and subsequent elimination of HI.

Since the discovery of prostacyclin (PGIz)l, a considerable synthetic
effort has been focused on the chemical modification of its structure to
prepare chemically and metabolically stablilized analoguesa. Recently, it
was demonstrated that oxidation of the allylioc C-~15 alcohol followed by re-
duction of the 13,14 double bond represents one of the most important mode

of deactivation of prostacyoclin under physiological conditions3

« Replace~
ment of this funotionality might be expected to slow the oxidation process
while retaining the potent biological activities of the molecule. This has
led us to prepere the l3-oxa- and 13-thia analogues of prostacyclin.

The 13=0xa=l3,l4%-dihydro-PGI, sodium salt was prepared from optiocally

2
active and readily available epoxyaloohol (;)h. Treatment of the epoxyalco-~

hol with the mono asodium salt of 2(S)-hydroxy-l~heptanol (3)5 (3 equiv in
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an excess of 2, 100°, 6 h) afforded a mixture of 13-0:&-13,lh-dihydro-PGan
(3a) ana its isomer (4a) which was esterified with ethereal diazomethane
and then separated by chromatography. The resulting ester (29) f18 % odil;
[a]§°+ 24,5° (¢ 1, CH,0H) ; ir (neat) V .. 3300, 1725 ow~Y; numr (CD013) )
0,89 (3H, m, J=6 Hz, cna), 1,3 (8H, br. m, hem,), 1,8 (4w, br. m, 2CH,) ,
3,67 (3H, s, ocn3), 3,75 (4H, br. m, 12-H, 14-cH,, 15-H), 4,18 (2H, br. m,
9-H, 11-H), 5,4 (2H, m, cE=CH)® was reacted (3 h, 25°) with iodine (1,25
equiv) in wet methylene chloride in the presence of potassium carbonate to
yield iodo ether (5) [96 %; o1l; ir (neat) V __ 3400, 1725 om™; numr
(01)013) & 0,89 (38, t, Ju6 Hz, °H3)' 3,68 (3H, s, ocna), 3,75 (bH, mw, 12-H,
14-CH,, 15-H), 4,0 (2H, br. m, 6~H, 11-H), 4,68 (iH, =, 9-H)’. Dehydro-
halogenation of the 1odo ether with 1,5-diazabloyolo[4.3.0]-non-5-ene

(DBN, 1 equiv) in dry tolueme (1lh, reflux) gave 13-oxa-13,11'4-<11hyd:-a.mx2
methyl ester (6a) [90 %; oil; ir (neat) ))max 3350, 1725% cm'l; nor (CDCla)
& 0,89 (3H, t, J=6 Hz, CHy), 3,64 (3H, s, OCH,), 4,07 (2H, br. m, 11-H,
15-H), 4,42 (1H, w, 5-H), 4,67 (2H, m, 9-H), which was hydrolysed with
sodium hydroxide in methanol-water (10h, 25°). Lyophylization of the
reaction solution afforded the sodium salt (6b) as a white powder.

The l1l3-thia analogue (2) wag prepared from the 13-thia-13,1“-dihydro-
-PGan methyl ester (2)8. Treatment of ester (1) with iodine (1,25 equiv)
in methylene chloride -~ water (1:2) in the presence of potassium carbonate
(15 h, 25°) followed by ohromatogrephic purification of the crude. product,
gave iodo ether (8) [65 % oil; ir (neat) vmax 3400, 1720 ow™'; numr (CDCIS)
8 0,89 (3, t, J=6 Hz, CH,), 2,95 (28, m, 1k-cH,), 3,68 (3H, s, OCH,), 4,0
(3H, br. m, 6-H, 11-H, 15-H), 4,6 (18, br. m, 9-H)’. Dehydrohalogenation
of i1odo ether with DBN (5 equiv) in boiling toluene (1h) afforded 13-thia-
~13,14-dihydro-PGI, methyl ester (98) [90 % oil; ir (neat) V __ 3350,
1730, 1634 cu™t; nmr (CD013) s 0,87 (3H, t, J=6 Hz, cna), 2,95 (3H, br. m,

14-cH,, CH), 3,6 (3H, s, oan), 4,0 (24, br. w, 5-H, 11-H), 4,6 (1H, m,

2’
9-H), which was hydrolysed (sodium hydroxide in methanol-water 3:1, 10 h,
250) to give, after lyophylization sodium salt (23) as a white powder.

Biologiocal activity of €b was found to inhibit ADP-induced rabbit
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rlatelet aggregation on the same order as sotive as PG:I:2 sodium salt,
whereas Ob was one~thirtieth as aotive, Both compounds showed blood

pressure lowering aotivity, which was one hundred times weake

L]

than that of

PGIz sodium saltg. Full biologlioal data will be published im due oourse.
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