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SYNTHESIS AND METABOLISM OF (+)-EICOSA-CIS-14,15-EPOXY-CIS-8,11~DIENOIC ACID
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Epoxy polyunsaturated fatty acids have been proposed as possible intermedi-
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ates in the enzymatic cyclization

glandins.l We wish to report a convenient synthesis of (%)-eicosa-cis-14,15-

polyunsaturated fatty acids into prosta-
epoxy-cis~8,11l-dienoic acid (]), and results of our incubation studies of this
compound in a prostaglandin synthesizing system of bovine origin.

Reaction of 7-bromoheptanoic acid2 () with lithium acetylide (ethylene-
diamine complex) in dry DMSO afforded 8-nonynoic acid3 (3), b.p. 110-115°/0.05
mm (95% yield). The di-Grignard complex of 3 was condensed with propargyl bro-

mide {15 hours at r.t.: Cu2CN as catalyst4) to give dodeca-8,11-diynoic acid,

2
(4), b.p. 138-140°/0.05 mm, (52% yield)lsr por’: 83.2 (2H, m, —=—CH,~=-), 2.08
(1, m, —cmm); 1R®: 3300 cm™! (-c=C-H), 1705 (~0=0): A\, (MeOH), 260 nm (€ 842).
Br/\/\/\/cozﬂ Iﬁﬁﬁ> E/\M/C°2H 1) CZHSMgBr —/\/\/\/C02H
2) =—CH_Br;
2 3 CuCN = 4

The complementary synthon, l-bromo-oct-cis-2-ene (3) was prepared as fol-
lows: Tetrahydro—2—(prop—Z'-ynyloxy)pyran7 (6) was treated with lithium amide
in @) NH; and coupled with l-bromopentane to yield 7 (85% yield). Oct-2-yn-1-
ol, (g), b.p. 78-80°/2 mm (lit.e, b.p. 74-78°/2 mm), obtained via acidie hydrol-
ysis of 7, was hydrogenated over Lindlar's catalyst in Skelly B to give oct-cis-
2-en—1—019, (3). Addition of triphenylphosphine to a mixture of S and carbon
tetrabromide in dichloromethane10 afforded 5, b.p. 58-60°/0.1 mm (81% yield).

IR spectrum showed only traces of trans double bond at 965 cm_l.

The di-Grignard reagent from 4 was condensed9 with 3 in THF (20 hrs, r.t.,
Cu,CN, as catalyst) to give eicosa-cis-l4-ene-8,11-diynoic acid (19) in 40%
vield pmr: $2.91 (21, m, c-13), $3.13 (26, m, c-10) and 85.46 (2H, m, vinylic

protons at C-14 and C-15); IR6: 2205 cm"1
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O‘o—c 1) LiNH,/1NH, < Bo~a~~— 1) Hy/Lindlar cat. . RS
H,=%F 37 B~~~ © = 2) §,B/CBxr /CH,C1, ~

3 3) 5@ ,zn:@* 5 R' = Br

8R=H 9 R' = oOH

Xmax {MeOH) : 272 nm (€ 409), 310 (€ 210). Treatment of 10 with peroxyacetic
acid in dichloromethane (30 hr, 0° C) gave the crystalline epoxide, H, m.p. 42-
45° (304 yield)lG- In the pmr, the C-14 and C-15 methine protons were located

between & 2.64-3.68 overlapping the multiplet of the C-10 methylene at 83.16,
6 -1

IR": 2200 cm (-c=c-), 1705 (C=0), and 1310 (~CH,—C=C-).
Hydrogenationl:L of 11 over Lindlar catalyst afforded the desired ()~

eicosa-cis-14,15-epoxy-8,11-dienoic acid (1) (43% yield).1? pmr: 85.40 (4m, m,
olefinic protons), 2.56-3.08 (m, 4H, c-10, C-14, c-15); IR®: 1705 (~c=0),

965 cm_l (traces, trans double bond), 680 cm—l (cis double bond): xmax (MeOH) :
230 nm (€ 695), 272 (€ 128). Mass spectrum of its methyl ester gave peaks at
m/e 305 (M-31) and m/e 222 (M-114).

: N\/\,CO MgBr
C B NN~ " cn CH3C0,00
MgBr

Cu CN > CH Cl

2/L).ndlar cat.
L

When | was exposed to bovine seminal vesicle microsomes:L3 (BSVM)} in the
presence of GSH and epinephrine, no significant quantities of PGE, was detect-
able14; in contrast, under these conditions, all cis-8,11,l4-eicosatriencic acid
(12) was readily converted into PGE, in efficient yields (65%). 1Instead, )1 (14
mg) was converted to a more polar product, (2.5 mg) characterized as eicosa-14,
15-dihydroxy~cis-8,11-dienoic acid Q.'g).ls The mass spectrum of its methyl
ester, 13 gave the parent ion at m/e 354 with other pertinent peaks at m/e 305
(M~49; - (CH,0+H,0)); m/e 253 (M-101; - (HOCH- (CH,),CH;)).

This observation suggests that cis-epoxy polyunsaturated fatty acids are
unlikely free biosynthetic prostaglandin intermediates in the mammalian system.
The synthesis of (i)-eicosa-trans-14,l15-epoxy-cis-8,11-dienoic acid is currently

in progress.
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