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SYNTHESIS OF 5-FLUCRO-PRCSTAGLANDINS

Hisao NAKAI, Nobuyuki HAMANAKA, Hajimu MIYAKE, and Masaki HAYASHI*
Research Institute, Ono Pharmaceutical Co., Ltd.,

3-1-1, Shimamoto-cho, Mishima-gun, Osaka 618

(5E)- And (5Z)-5-fluoro-prostaglandin(PG)F, methyl esters 1
Y =

2a

and 2 were synthesized yvia decarboxylative elimination reaction from
key intermediate a-fluoro-f-hydroxy ester 7. 5-F1uoro—6—keto-PGE1
methyl ester 3 was also synthesized from the key internediate 7.

These 5-fluoro-PGs 1

-

2 and 3 shoved interesting biological properties.

Recent publications have described the syntheses of fluorinated PGs related to

1) and modified PGs2). But few examples are known about PGs containing

3)

fluorinated a-chain”’/. 1In this paper we wish to report the synthesis of (5E)- and

natural PGF2a

(52)-5-fluoro-PGF o methyl esters 1 and 2, and S—fluoro-é—keto—PGE1 methyl ester 3

2
which indicate interesting biological properties, using a new synthetic method
concerned with the construction of fluoro-olefin mcieties.

The a-fluoro ester 4 [ir ) 1770, 1750 cm_l; nmr ¢ 3.65(3H,s), 3.15(6H,sﬂ was

4)

obtained by the treatment of methyl 2-fluoro-6-hydroxyhexanoate with 2-methoxy-

propene in the presence of p-TsOH in CH2012(25°C, 30 min). Treatment of 4 with
lithium diisopropylamide in THF(-78°C, 10 min) followed by addition of aldehyde QS)
in THF(-78°C warming to 25°C in 1 b) gave 7 [ir Y 3400, 1770, 1745, 980 cm-ﬂ as an
inseparable mixture of diastereomers in 70% yield. Hydrolysis of 7 with 1IN NaOF in
MeOH(65°C, 30 min) followed by acidification with solid oxalic acid gave a-fluoro-f-
bydroxy acid §[ ir V) 3400, 3500-2400, 176C-1740 cm—q quantitatively. Decertoxylative
elimination reaction of 8 by the treatment with DMF dimethyl acetal in CHCl3(25°C, 1 h,
then reflux for 1.5 h)6) gave fluoro-clefin lg[ nmr 5\5.65—5.25(2H,m), 5.24-4.80(1H,m),
4.80-4.50(3H,mﬂ as ar inseparable mixture of geometrical isomers(E:Z=1:3)7)

quantitatively. Treatment of 10 with 1N HC1 in THF(0°C, 30 min) followed by Sarett
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oxidation gave tri-THF ether of 5(E,Z)—5—fluoro—PGF2a ll[ ir )) 3500-2600, 1720 cm’ﬂ
in 53% yield based on 10. Esterification of 11 with CH2N2 followed by deprotection
in usual manrer gave a separable mixture of (5E)- and (5Z)-fluoro~PGF2a methyl esters
in the ratio of 1:38). Pure (SZ)—S—fluoro-PGqu methyl ester g‘:mp 61-62°C; ir
3350, 1740, 1710 co”™'; nrr § 4.63(1H,d%,J=38,7.5 He); /e 368.238(M'-H,0) (caled for
021H3304F:368.236ﬂ was obtained by fractional crystallization from diisopropyl ether.
Further jurificetion of mother liquor by column chrcmatograpby on silics gel impregnated
with phosphomolybdic acidg) gave (5E)—5—f1uoro—PGF2“ methyl ester l[ ir Y 1740,
1700 en™b; nur T T.60(1H,d+,J=22,7.5 Hz); m/e 368.234(M+-H20) (calcd for C, Hy30,F:
362.236)] .

5—F1u0rom6—heto—PGE] methyl ester 2 was synthesized frem 7 as follows. Treatment
of 7 with 1IN HC1 in THF(0°C, 30 min) gave diol_Q[ ir Y 3450, 1770, 1745 cm—lJ
quantitatively. Sarett oxidation of $(50°C, 3 h) followed by the treatment with CHZNZ
gave keto diester 13 [ir)f 1765, 1745 cm-I] in 77% yield. Treatment of 13 with
DNSO-NaC1-H,0(50:2.8:1) at 150°C for 1 h ') gave keto ester lﬁ[:ir Y 1745, 1735 cm'ﬂ
in 77% yield. Deprotection of 14 in usual manrer gave 5—f1uoro—6—keto-PGFla methyl
ester 15 [ir v 3450, 1735 cm—ﬂ in 77% yield. Selective protection of 11- and 15-
hydroxy groups with triphenylsilyl group(2 equiv PhBSiBr in pyridine, —40°C, 15 min)
followed by Ccllins oxidation gave 11,15-bis-triphenylsilyl ether of 5-fluorc-6-keto-—
PGE1 methyl ester lzglnmr o 7.70-7.10(30H,mﬂ ir 47% yield tased on 15. Deprotection

of 17 with AcOH-H,0-THF(3:1:1) at 70°C for 2 h gave 5-flucro-6-keto-PGE, methyl ester
- 1

2
3 [ir v 3400, 1740 em by m/e 382.214(M+~H20) (calcd for 021H3105F,382.215ﬂ as an
inseparable mixture ccncerned with the configuration of 5-fluoro group in 70% yield.
These 5-fluoro-PGs showed interesting biological properties. For example 5-
fluoro—6~keto-PGE] methyl ester 2 was 10 times more potent than PG~E1 in uterine

contractile activity(rat) and 1C times more pctent than PGE1 in inhibition of stress

ulcer(rat).
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